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CHAPTER I 

INTRODUCTION 

With the tremendous increases in enrollment that uni-

versities and colleges are experiencing, more and more afcteiition 

is being given to the use of television as an instructional de-
! 

vice. This does not mean that the regular classroom teacher 

is becoming outmoded, for as Guba points out, "the role of the 

classroom teacher is little affected by the instruction of 

instructional television, at least under prevailing circum-

stances and conditions" (17, p. 18). However, the sheer im-

pact of increased enrollment and lack of qualified staff 

necessitates the attempt to develop other means whereby students 

may obtain qualified instruction. This is as true in the field 

of mathematics as in any other academic discipline. Jones (22) 

notes that television was seen as one way to improve the quality 

of education by making the best teachers available to all and 

to help meet the shortage of specialist teachers. 

There is little argument among educators whether or not 

teaching by television is here to stay. Survey of studies 

concerning instructional television by a number of researchers 

(3, 3^, 37, ^ ) attest to the spreading of its use on an in-

creasing scale. The disagreements concerning the use of 

television, in the classroom are primarily in the area of 



2 

effectiveness. Opinions range from enthusiastic acceptance of 

the medium to total rejection. A London Times correspondent, 

writing on what is wrong with closed-circuit television noted, 

"If we recognize that television does not teach, but that it 

does illustrate we may get a better idea of its possible role 

in the classroom" (^1, p. *H). A common criticism of in-

. structional television is based on the assertion that it is a 

"passive" experience with few, if any, opportunities for the 

learner to "interact" (15). Of 393 studies comparing instruc-

tional television and conventional classroom teaching methods, 

Schramm (3^) reported that television was significantly more 

effective in twenty-one percent of the cases and significantly 

less in fourteen per cent. Seventy-four of the studies involved 

mathematics classes of which twenty-four per cent favored tele-

vision teaching and fourteen per cent favored conventional 

methods. However, only four cases involved college level teach-

ing. The relatively small amount of research in the area of 

teaching college mathematics by closed-circuit television does 

not allow conclusions to be drawn with any certainty concerning 

its effectiveness relative to the more conventional methods of 

instruction. 

Many of the studies have included some remarks on student 

attitudes concerning the use of television as a medium of in-

struction. Evidence has accumulated indicating when instruc-

tional television is used, students are likely to reflect changes 
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In attitude as well as changes in effort (30). Generally the 

results are obtained by asking the degree to which the students 

prefer the conventional type instruction or the television 

method. Results of surveys by Barrington (3) and Schramm (3^) 

indicate that the most enthusiastic and favorable attitude 

toward television instruction occurs at the elementary school 

level and successively declines throughout high school and 

college. However, they point,out that student attitudes are 

affected by the subject being taught as well as by the tele-

vision teacher. Little is known, however, about the nature 

of the changes in student attitude toward the medium. 

Statement of the Problem 

The problem of this study was determining the effect upon 

students of teaching beginning college mathematics by closed-

circuit television. 

Purposes of the Study 

The purposes of this study were 

(1) to compare the achievement levels of students en-

rolled in a beginning college mathematics course 

when taught by (a) closed-circuit television fol-

lowed by student-assisted study periods, (b) closed 

circuit television followed by access to videotape 

replay with no supervised study periods, (c) closed-

circuit television followed by unsupervised study 

and discussion, and (d) regular lecture-recitation 
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methods conducted by the television instructor, 

and 

(2) to ascertain the students' attitudes toward their 

instructor, course, and method of instruction. 

Those students involved in the course taught by television 

followed by unsupervised study and discussion were divided into 

small study groups and encouraged to discuss the lesson and 

homework assignments. 

Hypotheses 

To carry out the purposes of this study, the following 

hypotheses were formulated: 

1. The mean achievement of the students taught by the 

lecture-recitation method will be significantly higher than 

the mean achievement of 

a. the students taught by closed-circuit television 

followed by student-assisted study periods, 

b. the students taught by closed-circuit television 

followed by access to videotape replay with no 

supervised study period, 

c. the students taught by closed-circuit television 

followed by unsupervised study and discussion. 

2. The mean achievement of the students taught by closed-

circuit television followed by unsupervised study and discussion 

will be significantly lower than the mean achievement of 

a. the students taught by closed-circuit television 

followed by student-assisted study periods, 
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b» the students taught by closed-circuit television 

followed by access to videotape replay with no 

supervised study periods. 

3. There will be no significant difference between the 

mean achievement of students taught by closed-circuit television 

followed by student-assisted study periods and students taught by 

closed-circuit television followed by access to videotape re-

play with no supervised study periods, 

4. The students taught by the regular lecture-recitation 

method will have a more favorable attitude toward Mathematics 

Course. Math 1003 than 

a. the students taught by closed-circuit television 

followed by student-assisted study periods, 

b. the students taught by closed-circuit television 

followed by access to videotape replay with no 

supervised study period, 

c. the students taught by closed-circuit television 

followed by unsupervised study and discussion. 

5. The students taught by the regular lecture-recitation 

method will have a more favorable attitude toward Television 

Instruction in Mathematics than 

a. the students taught by closed-circuit television 

followed by student-assisted study periods, 

b. the students taught by closed-circuit television 

followed by access to videotape replay with no 

supervised study period, 
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c. the students taught by closed-circuit television 

followed by unsupervised study and discussion, 

6. The attitude of students taught by closed-circuit 

television toward Mathematics Instructor. Math 1003 will not 

differ significantly from the attitude of students taught by 

the regular lecture-recitation method. 

7. There will be no significant differences in attitude 

toward Mathematics Course. Math 1003 among students taught by 

closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised 

study period, 

c. unsupervised- study and discussion. 

8. There will be no significant differences in attitude 

toward Television Instruction in Mathematics among students 

taught by closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised 

study period, 

c. unsupervised study and discussion. 

9. There will be no significant differences in attitude 

toward Mathematics Instructor. Math 1003 among students taught 

by closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion. 
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Background and Significance 

According to Greenhill (16), educational historians will 

probably note the two decades 19^5-1965 as periods of intensive 

research on the development of the television medium and that 

this research was stimulated largely by the shortage of com-

petent teachers and the need to educate a rapidly growing popu-

lation in a period of exploding human knowledge. In the research 

concerning instructional television the 3.argest category is com-

parisons of performance of students instructed via television 

with the performance of others instructed in a conventional man-

ner. These relative effectiveness studies include a wide variety 

of subject matter at all levels of instruction from elementary 

school to college. Tanner (37) in a survey of 281 studies in 

instructional television found that almost ninety per cent of 

the gross comparisons between television and conventional class-

room situations revealed no substantial difference in achieve-

ment or information gain. Schramm (3^) reported on 393 studies 

comparing instructional television with other classroom teach-

ing methods and sixty-five per cent indicated no significant dif-

ferences. These findings might be interpreted to mean that the 

methods accomplish precisely the same task. Williams {k2) has 

suggested differences in teacher competence, preparation-time, 

lesson planning, teacher aids, and work loads favor the television 

teacher in many cases. Thus, other factors must be operating 

in favor of the conventional classroom method to yield no 
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significant differences between the method. Other possibi-

lities for differences in the methods include the nature and 

scope of the course evaluation, timing of the tests, and dura-

tion of the experimentation. The length of the studies vary 

from one or a few lessons (e.g. 5, 7, 25, ̂ 3) to entire courses 

extending over a semester or several years (e.g. 12). 

The experimental design of many of the studies makes in-

terpretation of the over-all Results difficult. In a number 

of the studies the achievement variable is mixed with a teacher 

variable such as different teachers teaching under each of the 

methods (e.g. 2, 12, 18). In most cases of this type, efforts 

are made to compensate for differences on certain variables by 

measuring initial differences and matching subjects across the 

methods. Stickell (36), upon examination of 250 comparisons of 

television with conventional instruction, classified 217 as 

"uninterpretable" and twenty-three as "partially interpretable" 

because of defects in the experimental design, and only ten 

studies as "interpretable". These ten studies all showed no 

significant differences. 

Regardless of the amount of research done in the area of 

television instruction, there is still a lack of statistical 

evidence as to the effectiveness of the medium in various sub-

ject matter areas, especially in mathematics (1). Hence an 

important area of research is to determine the effectiveness 

of closed-circuit television as a medium of instruction in 
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college level mathematics. As reported in the study "by Schramm 

(3*J<) only four studies out of 393 were in the area of college 

level mathematics. 

Heavy emphasis has been placed upon the assessment of at-

titudes of students and teachers concerning the use of television 

for classroom instruction. The majority of studies of instruc-

- tional television include some results of student attitude 

questionnaires concerning television. The results of the atti-

tude measures have been extremely varied. In some situations 

the students have been quite negative toward televised instruc-

tion while others indicated highly favorable attitudes. Edu-

cators are becoming as concerned with teacher attitudes toward 

television as about student attitudes toward the medium. A 

possible reason for this trend is advanced by Greenhill, who 

states, "perhaps it is because television appears to threaten 

the position of the classroom teacher, or is perceived as a 

technological device which will take the human element out of 

teaching and perhaps result in less effective learning" (16, 

p. 11). The factors most instrumental in the acceptance of 

televised instruction by educators, according to Burkett, include 

the following: 

1. It makes available to the classroom teachers resources 

normally beyond his or her reach. 

2. It can heighten motivation and whet the educational 
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appetite for the classroom teacher's follow-up of the tele-

vised lesson. 

3. Televised lessons provide the classroom teacher with 

more time for preparation of future lessons. 

k. Television maintains eye contact through a one-to-one 

relationship with the student. 

5. Telecasting makes possible effective technical repre-

sentation (6, p. W . 

In the opinion of John Cain, producer of a British Broadcasting 

Company television series of mathematics lessons on Schools 

Television, 

The idea behind teaching mathematics on television is 
not to replace teachers with machines but to make this 
subject more palatable to both pupils and their teachers. 
It is intended to stimulate new attitudes toward a tra-
ditional subject, to act as a 'launching pad1 for new 
ideas about the subject and to create a means whereby 
teachers may keep in touch with any advances made in 
specialized areas of the subject (23, p. 810). 

Schramm (3^) notes that teaching mathematics and science by 

television has been outstandingly successful, as has social 

studies, but history, the humanities, and literature has been 

less successful. He concludes that attitudes tend to be 

specific to subjects and to teachers. 

Methods of research in assessing students 1 attitudes to-

ward televised instruction needs to be more than simple question-

naires. Becker comments: 

Seldom, however, has this research gone beyond asking 
the degree to which students like or dislike instructional 
television or whether students prefer 'conventional' or 
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•televised1 instruction. Though answers to these questions 
have some value, they do not go far enough. We need to 
know more about the structure of such attitudes. By this 
we mean the dimensions of such attitudes and other at-
titudes with which attitudes toward instructional television 
are associated (^, p. 25). 

Some studies have used Thurstone or Likert attitude scales 

(e.g. 9, 18). Others have used indirect methods by asking 

students to "size up" the subjects they were taking on the 

basis of certain criteria, and then the experimenters could see 

how televised courses where "sized up" in relation to the courses 

(16, p. 12). Westley and Jacobsen attribute the difficulty in 

assessing student attitude toward television classes in "such 

things as the quality of the teaching performance, the adapt-

ability of particular courses to television, and the relative 

novelty of classroom television" (39, p. ^7). 

More recently Osgood's Semantic Differential has had ex-

tensive use in assessing attitudes toward instructional tele-

vision (e.g. 8, 20, 21, 31). According to Osgood, a semantic 

differential is a 

Highly generalizable technique of measurement which must 
be adapted to the requirement of each research problem 
to which it is applied. There are no standard concepts 
and no standard scales; rather, the concepts and scales 
used in a particular study depend upon the purpose of 
the research It is true, of course, that in some 
areas of measurement, e.g. psychotherapy or attitude, 
a particular form of the differential, with standardized 
concepts and scales, may be developed, but there is no 
general 'semantic differential test' as such (32, pp. 
76-77). 

Thus problems are involved in connection with the construction 

of generalized semantic measuring instruments and a need for 
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more research is indicated. In the present study some of the 

scales developed by Osgood will be tested on student attitudes 

toward the three concepts: Mathematics Course, Math 1003; 

Television Instruction in Mathematics: and Mathematics In-

structor. Math 1003. 

Several aspects of the present study make it potentially a 

valuable contribution: 

1. The study adds to the relatively small amount of re-

search on the effectiveness of teaching college level mathe-

matics , 

2. Favorable results in achievement and attitude in the 

television classes lends support to the use of television as 

an instructional device in teaching beginning" college mathe-

matics . 

3. The present study has determined student attitudes 

toward Mathematics Course, Math 1003. Television Instruction in 

Mathematics. and Mathematics Instructor. Math 1003 by use of 

a semantic differential and determined the dimension of each 

attitude. The resulting knowledge gives the instructor a 

valuable tool for self-evaluation of his pedagogical approach. 

4. ihe present study adds to the growing body of work 

with the semantic differential and provides a pool of items with 

known factoral composition for the study of attitudes toward the 

television medium, television instructor, and television courses. 
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Definition of Terms 

For the purposes of this study the following definitions 

have been formulated: 

Attitude - - Attitude toward a concept is operationally de«-

fined as the mean rating of a set of selected evaluative, "bi-

polar, adjectival scales determined by a principal components 

factoral analysis. 

Favorable Attitude-- Favorable attitude toward a concept 

is operationally defined as a mean rating on the selected 

evaluative scales greater than or equal to ^,5. 

Unfavorable Attitude - - Unfavorable attitude toward a con-

cept is operationally defined as a mean rating on the selected 

evaluative scales less than or equal to 3.5. 

Neutral Attitude -- Neutral attitude toward a concept is 

operationally defined as a mean rating on the selected evaluative 

scales between 3.5 and k.S, 

Basic Assumptions 

It was assumed that the subjects in this study responded 

honestly to all instruments used to measure achievement and 

attitude. 

Procedures for Collecting Data 

Subjects for this study were a sample of 160 students en-

rolled in Fundamentals of Mathematics, Mathematics 1003, at 

Black Hills State College, Spearfish, South Dakota, for the 

fall semester of 1969. Fundamentals of Mathematics is a general 
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requirement for all students not majoring or minoring in 

science or mathematics. Total population for the course was 

523 students. The sample was selected by assigning every other 

student to a 2:30 section of Fundamentals of Mathematics during 

fall registration. If a scheduling conflict occurred the stu-

dent was exempted from the sample and the next student was used 

as a replacement. By means of a table of random numbers 160 

students were selected from the resulting group and were ran-

domly assigned to four sections of equal size. Each of the 

sections was assigned to one of the four treatments: conventional 

lecture-recitation, closed-circuit television followed by stu-

dent-assisted study periods, closed-circuit television followed 

by access to videotape replay with no supervised study period, 

and discussion. 

Each lesson was videotaped in advance and was presented 

to all television classes during the same class hour. The"con-

ventional class also met during that period. The investigator 

served as the television instructor as well as the instructor 

of the conventional class. Each television group was assigned 

a student assistant. The television lessons were approximately 

thirty minutes in duration. All classes proceeded through the 

course at the same rate. 

The first class meeting was devoted to informing the stu-

. dents of their class assignments and conditions of the experiment. 

Assistants to the television instructor were introduced co the 

appropriate group of students. The follow-up conditions to the 

television presentation were clearly stated. In the group with 
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student-ass is ted study periods, it was emphasized that the as-

sistant's duties were not to present new content material but 

only to clarify material already presented. The assistant for 

this group was a mathematics major. Other functions of the as-

sistant was to control viewing conditions, take attendance, 

administer tests, and function as a liaison between the students 

and the television instructor with regard to administrative 

procedures. Assistants in sections other than the group with 

student assisted study periods were not allowed to give any 

assistance to the students with regard to course content. The 

television equipment Mas handled by the Audio-Visual Department 

of the college. 

No textbook was required for the course. However, the 

students were free to use any available source material. Lec-

ture notes of a simple form were duplicated and distributed to 

the students on a daily basis. Homework problems were also 

mandatory. At the beginning of each television presentation 

the instructor presented procedures and solutions to typical 

homework problems. The instructor was not available for out-

side assistance to students in any of the sections. No special 

make-up provisions vrere provided for absent students except 

the daily handout material. However, students in the group 

with access to videotape replay were allowed to view the tape 

of the missed lesson upon request. 

In order for students to be informed of their progress 

during the course, four unit examinations vrere administered, 
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graded, and the results returned to the students. During final 

week all groups were administered a 100-item multiple-choice 

examination. Even though the final examination period was one 

and one-half hours in duration all students were allowed to 

finish the examination. The large majority of the students, 

however, completed the examination well within the one and 

one-half hours. The examination was strictly controlled and, 

in the opinion of the investigator, no bias resulted from its 

administration. The results were used as the indicator of 

student achievement in the course. 

To assess student attitudes toward the course, the medium 

of instruction, and the course instructor a semantic differ-

ential instrument v/as administered during the last regularly 

scheduled class period. The instrument contained twenty bi-

polar, adjectival scales and was designed after the semantic 

differential developed by Charles E. Osgood (32). 

Procedures for Analysis of Data 

A. Achievement test data 

Mean scores for each of the four groups were obtained 

from ungrouped raw scores, 

Hypotheses one, two, and three were tested by means of 

a simple analysis of variance. The mean differences 

were tested by Duncan's New Multiple Range Test (11). 

B. Semantic differential data 

Each scale position of the semantic differential 
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instrument was assigned a number. The unfavorable 

pole was arbitrarily assigned "1" and favorable pole 

was assigned "7" and the neutral position or middle 

scale position was assigned "4", 

Scores x̂ ere summed over subjects and concepts and a 

Pearson product-moment correlation was calculated 

yielding a 20 x 20 intercorrelation matrix of every 

scale with every other scale. The intercorrelation 

matrix was subjected, to a principal axis factor an-

alysis followed by a varimax rotation thereby reveal-

ing the factor structure and the factor loading on 

each scale. Those scales having high loading on the 

evaluative factor were taken as measures of attitude. 

The mean of the evaluative scales for each group on 

each concept was taken as a measure of the group at-

titude toward the concept. A simple analysis of 

variance was performed to test for significance be-

tween means for each of the concepts, Television In-

struction in Mathematics and Mathematics Course, 

Math 1003. Hypotheses four and five were tested by 

means of Duncan's New Multiple Range Test. Hypothesis 

six was tested by use of a t-test on the difference 

between the over-all mean attitude of the television 

groups and the mean attitude of the lecture-recitation 

group toward the concept Mathematics Instructor. Math 

1003« Hypotheses seven, eight, and nine 'were tested 
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by simple analysis of variance. When a significant 

P value was obtained, the differences between the 

means were tested for significance by the use of 

Duncan's New Multiple Range Test. 

The .05 level of significance was used to accept 

or reject the hypotheses stated in null form. 

All calculations were performed on an IBM 360 

digital computer. 

Summary 

The intent of this chapter was to state clearly the prob-

lem and to present the purposes and significance of this in-

vestigation. Certain hypotheses were formulated and the 

methodological procedures for their testing were outlined. 

Chapter two is a comprehensive review of the literature 

relevant to the problem under investigation. 
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CHAPTER II 

SURVEY OP THE LITERATURE 

In order to present a comprehensive survey of the lit-

erature related to the problem of determining the effect on 

students of teaching beginning college mathematics by closed-
f 

circuit television, the relevant research was organized into 

several categories. The two major categories are research 

related to achievement in television instruction, and re-

search related to attitude toward television instruction. 

Within the research in achievement category the studies will 

be subdivided into two parts, televised high school mathe-

matics courses and televised college level mathematics courses. 

It is the intent of this chapter to present a reference 

basis for the study of student achievement in a beginning 

college mathematics course taught by closed-circuit television 

and to assess student attitude toward that course, its in-

structor, and the medium of instruction. 

Research Related to Achievement 
in Television Instruction 

High School Mathematics 

The survey of literature relative to the study of student 
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achievement in beginning college mathematics "by televised in-

struction includes high school level mathematics for several 

reasons; the proximity of the mathematical training level and 

educational background of the students and the lack of con-

clusive evidence as to the effect of television upon achieve-

ment at the college level. 

Wells (51), in a study of the effectiveness of a tele-

vision-correspondence method of teaching first year algebra 

versus conventional methods concluded that neither method was 

superior. The sample involved 110 students using the tele-

vision-correspondence method and eighty-three students served 

as controls from several Nebraska high schools. The television 

portion of the course consisted of daily thirty-minute televised 

lessons. The correspondence materials included course organi-

zation, assignments, and instruction for completing assigned 

work. Local proctors in each high school administered exami-

nations and answered questions. Mathematical background of 

the proctors varied from certified teachers of mathematics to 

teachers not certified to teach mathematics. Students in ex-

perimental classes whose local proctors were not certified 

teachers of mathematics did as well as students in experimental 

classes where local proctors were certified to teach mathematics. 

In comparing the achievement levels of high and low ability 

students it was found that neither level showed any significant 

difference under the two methods of instruction. 
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The results of another Nebraska experimental program (39) 

involving 691 television and correspondence students in small 

high schools and several thousand face-to-face students in 

large and small high schools, indicated that achievement in 

algebra and general mathematics was about the same for both 

groups. However, the large high school control group per-

formed significantly better in geometry than did the experi-

mental groups, 

Andrews reported that students being taught high 

school algebra courses by television showed "a high degree of 

accomplishment" {^, p. 378). Twenty-three schools were in-

volved in the television teaching of intermediate algebra during 

the fall semester and advanced algebra during the following 

spring semester. Telecasts were thirty minutes long and were 

presented four days per week for sixteen weeks. Each parti-

cipant was provided daily assignment sheets, pertinent de-

finitions and text material, and a number of problems. Follow-

up sessions were presented face-to-face immediately after each 

telecast. A basic text was adopted for intermediate algebra 

but was not available at all the schools. No text was used in 

advanced algebra but each class used its own school's resources 

for reference material and additional problems. Students in 

the intermediate algebra course scored at the 60th percentile 

on the Garman-Schrammel Algebra Test while the students in the 

advanced algebra course had a median score of the 90th per-

centile on the Blyth Second-Year Algebra Test. 
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In comparing students taught the same ten lessons in 

algebra by means of broadcast open-circuit television and by 

face-to-face instruction, Lund, et al. (33) found no signi-

ficant differences. A total of 2^05 students from thirty-four 

high schools were involved. 

However, Berger (?) noted that homogeneously grouped 

high-ability students had significantly higher scores than 

did high-ability students in heterogeneous classes in three 

of seven televised lessons in'ninth grade algebra. The lesson 

was tested by means of a multiple-response test. The sample 

included 15^ ninth grade students from five classes; three 

heterogeneous groups, one high ability group, and one low 

ability group. Low-ability students in heterogeneous classes 

had significantly higher scores than low-ability students in 

homogeneous classes for one lesson. 

Welliver (50) noted students of above-average intelli-

gence and below-average intelligence benefited more from tele-

vision instruction than from conventional methods in the 

attainment of the objectives of a new state-adopted ninth 

grade physical science course during its introductory year in 

North Carolina. Twenty-four classes in two school districts 

participated in the experiment. The two approaches were found 

to be essentially equivalent as methods for teaching students 

of average ability. 

Geddes (19) compared achievement in Tenth Year Mathematics 

taught by television and by conventional means. Subjects were 
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232 students in five public New York high schools. The ex-

perimental (television) classes saw three thirty-minute tele-

vision presentations per week in the Mathematics Ten Television 

Series sponsored by the New York State Regents Educational 

Television Project. Follow-up was by the regular classroom 

teacher. This teacher also taught the control group using 

conventional methods. The same procedure was followed in each 

of the five schools. The course of study, the total instructional 

time, and the objectives of the course were the same for both 

groups. The Shaycoft Plane Geometry Test and the Tenth Year 

Mathematics Regents Examination were used as criterion variables. 

The result indicated no significant differences between the two 

methods of instruction. 

A comparison of achievement on seven lessons in two tele-

vision taught tenth grade geometry classes and two face-to-face 

taught classes involving 115 students showed that face-to-face 

taught students achieved significantly better than television 

taught students on two lessons whereas the face-to-face groups 

achieved better on one lesson. The investigator presented all 

instruction (7). 

Johnson and Harty (28) compared the effectiveness of tele-

vision and face-to-face teaching on 10,266 students in several 

classroom subjects. Using standardized tests they found a 

significant difference in favor of face-to-face instruction of 

830 students in a tenth grade course in geometry. However, 
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based on a number of comparisons involving American history 

and elementary science the authors concluded that the students 

tended to learn as much from television teaching as face-to-

face teaching. 

A study by Rottman (^5) concerning television-correspond-

ence methods of instruction versus face-to-face methods in 

algebra, geometry, and general mathematics classes indicated 

significantly higher mid-yearsscores for algebra students in 
I 

the experimental group than for other algebra students. There 

were no significant differences among geometry students at 

mid-year, but posttest scores of geometry students in small 

control classes were significantly higher than other groups. 

Students in all courses took standardized achievement tests. 

Benner and Rogers (6) compared the effectiveness of tele-

vision, face-to-face, and film teaching in a plane trigonometry 

course involving 1132 students in four semesters. The course 

material was divided into twenty-seven lectures of forty-four 

minutes each. The lectures were presented to the students at 

the rate of two per week. Each film was shown twice over open-

circuit television and twice by projectors in viewing rooms of 

the audio—Visual center. Each student received a television 

supplement which contained the instructions for the course, 

study aids, additional explanation, and an incomplete set of 

notes of the lectures. Each section of twenty-five to thirty-

six students met with a member of the mathematics faculty 

one hour per week for conference sessions. These sessions 
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were used to discuss lectures, answer student questions, dis-

tribute and collect homework assignments, and review for exam-

inations. As a measure of achievement, the Education Testing 

Service Cooperative Plane Trigonometry Test was administered to 

all students at the end of each semester over the two year period. 

The results indicated the students had a norm of from 55. ̂  to 

57 A compared to the test norm of 57 for students taught con-

ventionally in comparable colleges and universities. Though no 

control group was used in the study the investigator noted that 

students itfho had taken plane trigonometry by means of television 

did as well in more advanced mathematics courses as students 

who studied plane trigonometry by the conventional classroom 

method. 

A study by Anderson and Vandermeer (3) comparing the ef-

fectiveness of television and face-to-face teaching of the 

slide rule indicated no significant differences in the methods 

of presentation. Subjects were 105 high school students. 

In a two year study sponsored by the Ford Foundation (17), 

comparing the effectiveness of television instruction and face-

to-face teaching involving over 40,000 students and 200 schools, 

it was ascertained that students in large television classes 

learned as much as, and in many cases, significantly more than 

students of equal ability in face-to-face classes. Studies in 

television teaching in large classes in selected schools in the 

Philadelphia, Pennsylvania area revealed that junior high school 
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students taught by television scored significantly higher 

in mathematics than face-to-face taught students. High 

school students in consumer mathematics did slightly "better 

when taught by television than when taught conventionally, 

Devitt (11) reported on a study involving the intellectual 

stimulation of gifted children in small secondary schools 

through televised instruction. Six hundred students in over 

200 public and private schools with an IQ. score of 120 or 

higher and who had a superior reading ability constituted the 

sample. Students were divided into four groups. Each group 

received instruction in mathematics and science by means of 

thirty-minute television lessons five days a week throughout 

the school year. One group had the television lesson plus the 

use of their school's resources, another group had additional 

monthly seminars, another group had bi-weekly visits.from 

teachers, and the remaining group had both seminars and visits. 

Statistical analysis of staff-constructed achievement tests 

during the first half of the year indicated scores were highest 

in the 'seminar and visit' group and lowest in the 'television 

plus school resources' group. During the second semester the 

•seminar and visits' students1 scores tended to be about the 

same as the 'television plus school resources' group. However, 

both the television group with seminars only and the group 

with bi-weekly visits from teachers only had significantly 

higher scores. All students were also administered the 
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Sequential Tests of Educational Progress in mathematics and 

science. No significant differences were noted between the 

groups. 

The purpose of an experiment by Jacobs (2?) was to compare 

the effectiveness of instruction by television under conditions 

conducive to higher pupil involvement and under conditions 

conducive to lower pupil involvement. Subjects were thirty 

Cincinnati public school eleventh grade classes. Fifteen of 

the classes had television instruction with conditions of 

higher pupil involvement, while the remaining fifteen classes 

were taught by television with conditions involving lower pupil 

involvement. Students were involved by asking direct questions 

and assisting the teacher in some activity. Results of a 

measure of pupil achievement indicated no significant differ-

ences as to student level of involvement. The investigator 

concluded that the techniques used in this experiment were in-

effective in increasing pupil achievement and tended to be less 

acceptable than telecasts in which high involvement techniques 

were not used. 

Probably the best single statement of the advantages of 

Educational Television is given in the 196^ report of the Wash-

ington County (Hagerstown, Maryland) use of television. In 

this closed-circuit system, reaching forty-five schools and 

20,000 students throughout the country, 125 programs a week were 

telecast over five channels. A five year independent study of 
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its use shewed that "pupil achievement can improve signifi-

cantly when television is consistently used as a teaching 

aid. Improvement can occur regardless of grade, subject, 

range of ability, or class size" (25, p. 28). 

Research Related to Achievement 
in Television Instruction 

College Level Mathematics 

Though the amount of research relative to achievement 

in college level mathematics taught by television is insuf-

ficient to draw conclusions with a high degree of certainty 

there does exist sufficient research to indicate what is being 

done in the area of television teaching of college mathematics 

and to indicate directions for future research and study. 

In an experiment involving a course in fundamental mathe-

matical concepts, Alexander (1) compared mean achievement 

between four student groups. One group was taught via tele-

vision with a follow-up by a different instructor. Another 

group was taught via television with follow-up by the same 

instructor, a third group was taught conventionally using a 

comparable lecture and a follow-up by a different instructor, 

and the final group was also taught a comparable lecture by 

conventional methods but the follow-up was by the same in-

structor. No significant differences were reported. The 

investigator, however, noted that some gains appeared to re-

sult from the use of television; namely, concentration of 
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student attention on major points presented, preplanned points 

to "be emphasized and illustrations to be used, and an acute 

awareness for making correct and concise statements. Off-

setting losses seem to occur due to lack of student interaction 

and student determined supplemental explanation and course 

pacing. 

Testing relative effectiveness of three types of follow-

up when teaching remedial mathematics by television, Piatt (16) 

found a significant difference in favor of a short quiz follow-

up given over the material covered in the preceding television 

lecture and homework assignment. The other follow-up procedures 

involved the conventional discussion type follow-up and pro-

grammed material. The course was taught three days a week by 

closed-circuit television. Ninety students, chosen at random, 

were divided equally into the three groups. Achievement tests, 

constructed by the investigator, were administered to all stu-

dents as a pretest and the same tests were re-administered as 

a posttest. The gain on the scores was used as a measure of 

achievement. 

Lane (31) experimented with programmed instruction as a 

follow-up method to the teaching of college mathematics by 

closed-circuit television. Subjects were students enrolled in 

Fundamental Principles of Mathematics. Students were assigned 

at random to one of three treatment groups. All groups viewed 

mathematics lectures on television the first part of each of 
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twelve class periods. Group I viewed a kinescope film of the 

solutions of the homework exercises as the method of follow-up. 

These films were prepared in advance and presented via tele-

vision each day. Group II, as a method of follow-up, partici-

pated in a classroom help session in which the investigator 

answered questions pertaining to the assigned exercises. The 

follow-up method used by group III was the use of a programmed 

booklet prepared by the experimenter and based on the assigned 

exercises. After the twelve class meetings the students were 

given an achievement test. The achievement level of group III 

was significantly higher than either of the other groups. The 

investigator concluded programmed material provided an effective 

method of follow-up to televised instruction. 

To determine the relative learning of students in tele-

vision and face-to-face classes Seibert (if-7) tested 160 college 

students in freshmen mathematics. The students were divided 

into two groups. The experimental group had twenty-five to 

thirty minutes of instructional television taught by the in-

structor and twenty-five minutes of face-to-face discussion led 

by a graduate student. The control group had fifty minutes of 

face-to-face instruction taught by another instructor. The in-

structors switched places mid-way in the semester. All students 

took several achievement tests during the semester of which one 

indicated a significant difference in achievement favoring the 

instructional television group. 
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Williams (53) examined three methods of follow-up of a 

televised course in a required general education course in 

mathematics. The course met four times a week for three 

weeks. In follow-up method I, the television sets remained on 

and the television lecturer answered student questions, worked 

sample problems, and illustrated difficult points.. Questions 

were fed back to the television studio through a hand micro-

phone. In method II, the classroom instructor supplied complete 

answers to all pertinent student questions. In method III, the 

classroom instructor used the follow-up period to present sup-

plementary ideas giving a new approach or a different slant to 

the material. He accomplished this through lecture, demon-

stration, and probing questions. Each of the three groups 

received the same twenty-five minute television presentation 

after which a different twenty-five minute follow-up-session 

was held. Two achievement tests were given covering the unit. 

The first was a forty-item, multiple choice test given im-

mediately following the experiment. The second was a twenty-

item parallel form given four weeks later. Results indicated 

the mean adjusted achievement scores for students in the three 

instructional groups did not differ significantly on either 

test and the average effect of the methods were the same for 

all levels of student ability. 

Nazarian (38) compared students with high mathematical 

aptitude and students with low mathematical aptitude using 
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closed-circii.it television and lecture recitation methods of 

instruction in a general education course in mathematics. 

Results indicated no significant difference between the methods. 

Smith (̂ -8) compared conventional methods of teaching 

Finite Mathematics with two experimental methods involving 

television instruction. One group of 182 students received 

their instruction in a large lecture hall while a videotape 

was being made to be used in a later class. The later class, 

consisting of 226 students, received their instruction via 

closed-circuit television. The control group consisted of 

thirty students taught conventionally. No attempt was made to 

equate the experimental and control groups as to sex, IQ, age, 

or major. It was concluded that an adequate sample could be 

obtained from the entire population via the normal enrollment 

procedures. The investigator concluded there was no significant 

difference between the conventional method of instruction as 

compared to the television method although the grades seemed 

to be higher using the conventional method. However, a signi-

ficant difference between the live television method and the 

closed-circuit method of instruction favored the closed-circuit 

classes. 

King (30) collated the mathematical achievement of college 

students in arithmetic and elementary algebra taught by tele-

vision for one quarter with a similar group of students taught 

conventionally the next quarter. No significant difference 
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was noted. The television instructor was reported as a teacher 

with high qualifications and interest. 

Comparative studies were made of the performance of tele-

vis ion- taught students and conventionally-taught students by -

Allendoerfer (2) in an intermediate algebra course. The course 

was conducted over a period of twenty weeks through the facilities 

of the community educational television station. On Tuesday 

and Wednesday evenings of each week a lecture on new material 

was presented from 7:30 to 8:00 p.m. A help session was avail-

able on Saturday morning for those desiring assistance. Weekly 

homework assignments were given and collected. On Monday eve-

ning a revieitf lesson was broadcast on which answers were given 

to all assigned problems and common errors in the homework 

were discussed. Two examinations were administered to the 

students. There was no special selection of students for the 

course. It was concluded that instruction on television was 

just as effective as classroom instruction provided that help 

sessions are available and that homework is graded regularly, 

Allendoerfer also concluded that main use of television in 

mathematics instruction is in adult education and that tele-

vision is not well suited as a replacement for normal class-

room instruction of regular students. However, he states that 

there is no reason why carefully prepared films presenting ex-

perienced lecturers would not be more effective than classroom 

teaching by young assistants. 
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Larney (32) noted that students were opposed to learning 

mathematics via television, even preferring large lecture 

classes. In his study 200 students were taught analytic 

geometry over closed-circuit television. Students attended' 

television classes twice a week and small discussion sections 

conducted by professors once a week. Test results and a 

twenty-five question survey indicated that, although television 

students did as well academically as non-television students, 
| 

they listed many reasons why they were opposed to learning 

mathematics via television. The qualifications of the teacher 

of the control group x<rere not compared to that of the tele-

vision teacher, though the television teacher was referred to 

as "experienced". 

Dyer-Bennett et al. (12) compared the effectiveness of 

televised and conventional instruction in first semester 

calculus. The control group consisted of ninety-one students 

and the experimental-television group contained 103 students. 

In these groups, all but three were male, ninety per cent were 

first semester sophomores, sixty-nine per cent were in the 

eighteen to twenty year old age range, and ninety per cent were 

engineering students. Cumulative grade-point indexes were 

used for matching students from the two groups. The study 

supported the conclusion that student achievement in calculus, 

as measured by six classroom tests, was very nearly the same 

for both groups. There were no consistant differences in 

achievement levels obtained by the students in the television 
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group whose past academic records were above average, average, 

or below average. The researchers gave no indication of the 

qualifications of the instructors. 

The mathematics department of the University of Strath-

clyde, England carried out an experiment in teaching Mathe-

matics for Engineering by television to 350 students. The 

content was divided into three sections; computing, general 

mathematical analysis, and statistics. The class met one 

hour four mornings per week. Television lectures were pre-

sented during three of the meetings and one class was a tutorial 

session. The television lecture consisted of two twenty-minute 

lectures with a ten-minute break between. Twenty lectures were 

given on each of the three sections of the course. Results 

indicated eighty-one per cent felt the system was as good or 

better than conventional methods. Seventy-five per cent 

passed the course against the average fifty per cent in pre-

vious years. There was no control group. The course was 

recommended to the University to be run again the following 

year with the recommendation that detailed notes accompany 

the lectures since "taking notes from the television screen 

is so difficult that it is essential to provide detailed notes 

with television lectures" (35, p. 569). 

Gordon et al. (20) found no significant difference be-

tween .instructional television and the face-to-face teaching 

method in teaching students the use of the slide rule. The 



course was organized into twenty half-hour presentations. Dur-

ing the first semester it was shown live to twenty-six tele-

vision students while eleven students received the same material 

in the conventional manner. In the second semester the course 

was shown via kinescope to seventeen television students and 

eleven students received face-to-face instruction. The same 

teacher taught "both the instructional television classes as 

well as the face-to-face sections. 

The purpose of a study by Green (21) was the examination 

of the effectiveness of a correspondence study method for 

teaching mathematics to in-service elementary school teachers. 

The method involved an instructional system employing tele-

vision and programmed instruction. The instructional system 

involved five parts: 

1. Students were introduced to the material before class 

by working a set of "pre-taped" exercises from a work text. 

2. Students reviewed the material in class with an ad-

junct instructor answering questions or summarizing key ideas. 

3. Students watched a videotape of the lesson. 

Students worked a set of "post-taped" exercises under 

the instructors supervision. 

5. After class students read a summary of the lesson and 

worked a set of homework exercises. 

One hundred forty two subjects enrolled in five classes were 

involved in the experiment. After following the conventional 
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procedure for four lessons an achievement test was administered 

to all subjects who were then classified as high, middle or 

low in achievement. For the next six lessons seventy-seven 

subjects completed all work at home, were provided with answers 

to post-tape exercises, and mailed homework answers to their 

adjunct instructors for grading. The remaining sixty-five 

subjects continued to follow the conventional procedure, A 

common criterion test was theft administered and a retention 

test was given six weeks later. Results of the study tenta-

tively suggest that this combination of programmed instruction 

and television can be used effectively for correspondence 

study at least with average and above average teachers, and 

that such adults can learn significant portions of subject 

matter in the absence of a live instructor when basic instruction 

is mediated by a coordinated system involving both programmed 

instruction and television. 

Erickson and Chausow (13) compared the effectiveness of 

television and face-to-face instruction in a number of subjects 

including mathematics. The experimental design compared the 

achievement of students taught via television at home with 

students taught by conventional face-to-face methods. In the 

first year comparisons were made between television at home 

students and regular classroom students and the results in-

volving the mathematics classes indicated no significant dif-

ferences. In the second year no mathematics classes were 

involved. In the third year experimentation was undertaken 
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to use the television series for direct instruction of class-

room groups of normal college age daytime students. Experi-

mental and control sections were chosen through random selection. 

In the mathematics classes achievement tests indicated a signi-

ficant difference favoring the television-home group. 

A study was conducted by Byrkit (9) to determine whether 

the televised portion of an instructional system contributed 

significantly to student achievement and, if so, whether the 
! 

televised portion of the lesson could be replaced effectively 

with audiotape. The instructional system consisted of a pro-

grammed text, a televised lecture, post-tape exercises, home-

work exercises, and a summary. This was applied to two lessons. 

Subjects were fifty-four .junior high mathematics teachers who 

were randomly assigned to six groups. Three groups studied 

one lesson and the remaining three studied the other. Within 

each lesson each group received a programmed text to be studied, 

then a treatment followed by a post treatment period of exer-

cises. A learning test was administered immediately after 

completion of the lesson, and a retention test was given eight 

days later. The treatments were videotape given as part of 

the lesson; audiotape which consisted of the sound tract of 

the videotape, and necessary visual materials; and some neutral 

questions concerning the mathematical instruction given the 

control group. Byrkit concluded although it was not possible 

to show any significant differences between the groups studying 
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by television and those studying by audiotape, the television 

group showed a greater superiority over the control group than 

the audiotape group in every case where significance was ob-

tained. Most of the differences favoring television were 

generated by test items favoring pedogogy. 

Pagano (^2) compared the effectiveness of using an adapted 

linear program in elementary modern algebra on closed-circuit 

television with a self-paced teaching machine presentation. 

Subjects were sixty-three non-science majors enrolled in college 

algebra for a ten week term. Subjects were randomly assigned 

to two groups, one group was exposed to the television pre-

sentation and the other to a teaching machine presentation. 

Student achievement was determined by means of thirty examinations. 

The investigator concluded there was sufficient statistical 

evidence to justify the conclusion that the adapted linear pro-

gram in modern elementary algebra for television was as effective 

a teaching method in terms of learning as the teaching machine 

version of the course. 

Greenhill et al. (22) compared the effectiveness of a self-

pacing programmed textbook upon learning as opposed to learning 

by means of programmed textbooks presented over television. 

Subjects were sixty-three students at Pennsylvania State Uni-

versity who were randomly assigned to the two treatment groups. 

One group received the programmed material by television pro-

ceeding as a group and making overt responses on prepared 
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answer sheets. The other group worked the programmed material 

on individual teaching machines. Results of achievement tests 

administered to both groups revealed no significant differences 

between the two treatments. 

Jones (29) indicated there is a strong feeling that tele-

vision is best used for enrichment or as a supplement to 

conventionally-taught courses rather than a substitute for 

them. Her experiment involved one control class and two tele-
| 

vision classes in trigonometry. The purpose of the research 

was to determine the feasibility of using television to insure 

the instruction of large numbers of freshmen by an experienced 

mathematics teacher. The television teacher lectured approxi-

mately thirty minutes and- graduate students conducted discus-

sions of the lecture for the remainder of the period. Results 

indicated no appreciable differences in grades received by 

the students. 

Research Related to Attitude 
Toward Television Instruction 

Since many of the achievement studies conducted on the 

teaching of mathematics by television indicate no significant 

differences, researchers are greatly concerned to explain why 

no differences are obtained. One aspect considered is the 

attitude of both students and teachers. Much research on in-

struction by television has emphasized the assessment of 



H-6 

attitudes of students and teachers toward the medium. The 

results are far from conclusive and range from enthusiastic 

acceptance to complete rejection. 

Using a semantic differential technique Bobren and Seigel-

tested student attitude toward closed-circuit instructional 

television. The investigators commented "our results clearly 

shot* that television students have relatively negative at-

titudes toward the course and the instructors of the course 

as compared to the students in the conventional section" 

(8, p. 128). Subjects were 112 male college students in a 

course in engineering. Sixty students were assigned to face-

to-face methods of instruction and fifty-two students were 

assigned to the instructional television presentation treatment. 

Each section was taught by a different instructor. At the end 

of the course all students took a semantic differential in-

strument and related the concepts Teaching Where the Instructor 

is in the Classroom. Teaching Where the Instructor is on Tele-

vision. This Course. and Your Instructor in This Course on 

eleven bi-polar adjective scales. The eleven scales used were 

worthless-valuable, unpleasant-pleasant. clear-hazy, unfair-

fair, good-bad, successful-unsuccessful. meaningful-meaningless. 

wise-foolish, confusing-understanding. boring-interesting, and 

simple-complicated. 

Evans et al. (15) studied the effect of previous ex-

perience in television courses on attitudes toward television 
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as an instructional medium. Subjects were 3.60 students in 

psychology. Forty-five of the students had enrolled in pre-

vious television classes and 115 had no prior experience in 

television-taught courses. A semantic differential using the 

evaluative dimension was administered to all subjects. A 

significant difference at the .01 level was obtained favoring 

classroom instruction. The authors inferred that exposure 

to television as a means of instruction resulted in less-

favorable attitude toward it. : 

Mahmoudi (3^) compared the relationship between authori-

tarianism and attitude toward educational television. The 

subjects were 320 elementary school teachers. The experience 

of these teachers using educational television ranged from 

none to more than four years. Authoritarianism was measured 

by the California F-scale and attitude toward educational 

television was measured by a scale especially designed for 

the study. It was found that the relatioiiship between the 

F-scale and attitude toward educational television was higher 

for subjects with no educational television experience than 

with those with one year experience. It was higher with sub-

jects with one year of television experience than for those 

with two years, higher for subjects with txtfo years of ex-

perience than those with three years, and finally, higher for 

subjects with three years experience than for those who used 

educational television for four or more years. It was also 

discovered that "high" authoritarians with educational 
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television experience were significantly more favorable to-

ward the television medium than "high" authoritarians lacking 

such experience. 

Becker (5) administered a semantic differential instru-

ment having eighteen concepts to 59^ entering college freshmen. 

The concepts include television, education, professor, courses, 

library, and others. Fourteen seven point bi-polar adjectives 

constituted the instrument. The same instrument was admini-

stered to 929 students at the;end of the year. This group 

consisted of 190 freshmen, 280 sophomores, 276 juniors, and 

183 seniors. None of the students had been enrolled in a 

college instructional television course. Thus, it was con-

cluded by the investigator that students perceptions of a 

particular concept were based upon expectation only. Two 

major factors appeared to be common over all concepts when 

the adjectival scales were intercorrelated. These two factors 

were labeled intellectual-utility and warmth. Results of 

analysis indicated students ranking of all the concepts, ex-

cept television, on the intellectual-utility and warmth factor 

tended to become more unfavorable with greater university 

experience. For the television concept a favorable to un-

favorable trend from freshmen to seniors was not evident. 

To determine student attitudes toward small classrooms, 

instructional television, and large lecture class presentations, 

French (18) sampled 572 students in Social Foundations of 

Education. In the first semester ninety-four students were 
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taught in two small classrooms. During the next three semesters 

the course was presented to 2^1 students by television. Dur-

ing the fifth semester 237 were taught in a large lecture room. 

The same professor taught all sections. There was no signi-

ficant differences between group means in scholastic aptitude, 

grade point average, previous course work pattern, or age. 

Likert scales were constructed to measure attitudes toward 

method of instruction, teacher, and subject. A semantic dif-

ferential instrument was used to determine teacher character-

istics and a Q-sort to make a teacher rating. All attitude 

scales were given shortly before the end of each course. At-

titudes toward the instructional method were significantly 

higher in the small classroom groups over both the second ex-

perimental television class and the large lecture class. Both 

the first experimental television group and the second ex-

perimental television group had significantly higher mean at-

titudes toward the instructor. The small classroom group showed 

a significantly better attitude than the second experimental 

television group or the large lecture class. Both of the ex-

perimental television classes showed a higher mean attitude 

toward the instructor than the large lecture group. Attitude 

toward the subject was better in the first experimental tele-

vision group than in any other group. However, the small 

classroom group and the second experimental television group 

showed a higher mean attitude toward the subject than the 
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large lecture group. On teacher characteristics the small 

lecture class showed a significantly better attitude than 

any other class and the second experimental television class 

had a significantly better attitude than the large lecture 

class. The small lecture classes indicated a significantly 

higher teacher rating than either of the experimental tele-

vision groups. However, both experimental television groups 

rated the teacher higher than the large lecture class. 

Jones (29) found that students perferred television in-

struction with an experienced teacher to a small class with 

an inexperienced teacher. 

Reid (W-) compared the attitudes of students toward in-

structional television with attitudes toward other concepts 

relating to the university. The instrument used was a semantic 

differential questionnaire having fourteen concepts including 

Use of Television in college courses. The investigator con-

cluded that students generally had significantly higher 

attitude scores for the concepts Degree. Education, and Dating 

than for the concepts Use of Television. Grades. and Regu-

lations. Pretest sophomores had significantly lower attitude 

scores on the concept Use of Television as well as on other 

university concepts than pretest freshmen. For all concepts, 

scores for students who had not taken any courses by television 

tended not to differ significantly from scores of students who 

had taken at least one course by television. Subjects of this 
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experiment were 1583 freshmen and sophomores at the beginning 

of the year and 718 freshmen, sophomores, juniors, and seniors 

at the end of the year. 

In a report using semantic differential data from 23^ 

ninth grade algebra students who had just completed a televised 

lecture course and 269 pupils who had been taught algebra in 

the usual way, Westley and Jacobsen (52) found that the tele-

vision-taught pupils tended to give more favorable responses 

to the course concepts, the course itself, the course materials 

(except the text book), and the medium of television than did 

the non-television group. 

McDaniel and Piliatreau investigated student attitudes 

toward television teaching and the effectiveness of television 

presentation in bringing about change in the attitude of stu-

dents. Subjects were 29^ students enrolled in an introductory 

education course. Two hundred ten students were assigned to 

a class taught by television and the remainder to a class 

taught conventionally. Students were given the Minnesota 

Teachers Attitude Inventory before and after the course and 

a student questionnaire. Results indicated attitude shift 

favored the conventional group. However, there was a marked 

difference in attitude before the course. Student question-

naire results indicated the television group gained as much 

from the course as did the conventional group. Students in-

dicated, however, they did not like television as a method of 

instruction. Conclusions indicated acceptability of television 



52 

instruction is "less related to the medium itself than to such 

factors as the techniques employed by the person teaching the 

course and the course content presented" (36, P. 297). 

Hennes (2^) measured attitudes toward a lecture discussion 

type of instructional television on 267 sixth grade students, 

eighty-five tenth grade students, and 320 college freshmen and 

sophomores who had experienced instruction by television. At-

titudes toward Television Instruction were found to be signifi-

cant'ly related to measures of attitudes toward other school 

related concepts. These concepts include Education and The 

Sub.iect Matter. The investigator noted only limited support for 

the hypothesis that a person's reponse toward innovative situ-

ations would predict attitude toward instructional television. 

He also noted special interaction measures would not predict 

measures of attitudes toward instruction television. 

Investigating possible behaviorial differences between 

students attending a college lecture course by means of closed-

circuit television and those who attended the lecture in a 

room in which the lecture was videotaped, Walton (^0) found no 

significant differences in their concentration on the subject, 

matter of the lecturers, participation in class discussion, 

attitudes toward the course at the end of the course, or 

scholastic achievement in the course. Subjects were 122 stu-

dents enrolled in a college lecture course. Students were 

randomly assigned to each of the two treatments. Student's 
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concentration on the subject matter of the lecture was in-

vestigated by use of stimulated recall. Tape recordings were 

made of four of the lectures and on the subsequent class meet-

ing portions of the tape recording were played back to the 

students and they were ask to describe in writing what had 

happened next and what they had been thinking about at the 

time. These responses were then judged as being subject mat-

ter centered, self-referent, or not falling into either of 

these catagories. Student participation in the class discus-

sion was judged by the instructor. Attitudes of the students 

toward the course at the end of the term were obtained by use 

of the Michigan State University Test for Attitude for Any 

College Course. 

The attitudes of seventy-four college students in elemen-

tary psychology toward television instruction taught partly by 

television and partly through on-campus discussion groups were 

determined by Evans (1^). Seventy per cent of the subjects 

revealed an interest in taking another course involving tele-

vision instruction. Thirteen per cent would not do so, and the 

remainder were undecided. The attitudes toward supplementary 

class discussion were favorable in forty-two per cent of the 

cases and unfavorable in fifty-six per cent. 

In a study by Neidt and Sjogren (^1) 500 attitudinal 

statements including attitude toward method of instruction, 

attitude toward expectation fulfillment, and attitude toward 
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course content were administered five times at equally spaced 

intervals throughout various courses. The courses involved 

four different instructional media; programmed instruction, 

educational television, small discussion classes, and large 

lecture classes. The mean scores on the attitude scales dif-

fered significantly among the methods of instruction on each 

of the five administrations. The means of the method were 

consistantly ordered as follows: programmed instruction 

television instruction > small discussion classes > large 

lecture classes. There was also a constant decline in the 

mean scores over the five administrations. The investigator 

suggested novelty of the method for the students as the vari-

able differentiating the method associated with the atti-

tudinal differences. 

There is considerable variation in attitude among subjects 

and teachers according to Young (5^) who reported a case where 

100 per cent of the children preferred the televised science 

class to the regular class, but less than half preferred the 

televised social studies. In another case, students reported 

they liked the televised science class better than the regular 

class but preferred the regular class in geometry. 

To determine if differences in student attitudes between 

history and chemistry courses existed, Scheller {^6) sampled 

ninety students from three state schools in Oregon who were 

being taught general chemistry and history of the United States. 
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All subjects were given a schedule of forty-three questions by 

one interviewer. Results indicated that both chemistry and 

history students thought science courses were more desirable 

than other types of courses on television. Students from all ' 

colleges wanted to see instructional television courses of-

fered regularly. The experimenter noted than student attitudes 

toward television seemed to be loiter on campuses where pro-

fessors served as discussion leaders than where graduate 

students served as discussion leaders. Chemistry students 

were generally more favorable toward their own television 

course than were history students. History students were more 

concerned about the lack of personal contact with the teacher. 

Evaluating the reaction of sixty-eight students to teachers 

in English and geometry when taught by television-correspondence 

and face-to-face methods of instruction, Neidt and French (4-0) 

formed the following conclusion; students enrolled in both 

methods felt the teacher fitted their concept of "ideal" 

equally well when instruction was experienced face-to-face as 

by television methods. Students felt the English teacher 

showed a more liberal attitude and the presentation of subject 

matter was more effective in face-to-face instruction than 

television instruction. Results of student attitudes in the 

geometry class was not significant. English students re-

flected a significantly more favorable attitude toward method, 

subject matter, and teacher when the course was taught 
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face-to-face. G-eometry students held a significantly more 

favorable attitude toward methods during face-to-face instruction. 

They reflected no significant difference between the two condi-

tions of course and teacher. Results of a semantic differential 

indicated in the face-to-face situation the English students 

perceived their teacher as more talkative, interesting, relaxed, 

organized, and humorous but there were no significantly dif-

ferent perceptions for the geometry students in either sit-

uation. 1 

Hutchins (26) studied the relationship betiveen student 

orientation toward college.and student attitude toward in-

structional television. Two separate measures were used to 

determine orientation toward college both based on Trow's 

description of four basic types of college students; the col-

legiate, the vocational, the academic, and the non-conformist. 

Three measures of student attitude toward instructional tele-

vision were used, two of which were semantic differential tests 

and the other, the Q-sort. Subjects were tested before and 

after a semester's instruction in geography by television. The 

investigator found while student orientation toward college 

is not related to attitude toward instructional television, 

the relationship was important enough to produce significant 

differences in attitudes toward instructional television among 

groups of different orientation. The recommendation was that 

some past studies of attitudes toward instructional television 
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need re-interpretation since most of those studies had been 

conducted with relatively large samples which would contain 

students with varied orientation. It was recommended that 

future research measuring attitudes toward instructional 

television or other educational concepts should contain a 

control for student orientation, 

Capen (10) compared the effect of an interaction techni-

que and a method of employing!conventional television practice 
? 

in two units of work in a Psychology of Learning course. Sub-

jects were 1?6 students at Central Connecticut State College. 

Students were randomly assigned to an experimental or control 

television class. Each group received identical television 

instruction but the experimental group used,programmed material 

in the classroom during the instruction. An achievement test 

as well as a semantic differential instrument were administered 

to all students before and after the course. The semantic dif-

ferential technique was employed on the core-concepts; This 

Course. The Lesson Today. Televised Teaching, and Non-Televised 

Teaching. The investigator noted that the use of programmed 

materials had different effects on the attitudes measured de-

pending upon the concept evaluated. The experimental group 

rated The Lesson Today significantly lower than the control 

group. No significant differences in attitudes toward any of 

the other concepts were attributable to method. According to 

the investigator certain significant changes in attitudes 

between pretest and posttest did take place during the experiment. 
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The attitude ratings of the experimental group "became lower 

toward This Course, The Lesson Today. and Non-Televised 

Teaching while lower attitudes were noted in the control 

group toward Non-Televised Teaching and a higher attitude 

toward The Lesson Today. Attitudes in both groups were higher 

in Non-Televised Teaching: than for Televised Teaching. How-

ever, the concept Televised Teaching was placed in a neutral 

position in the evaluative scale. 
I 

Reede and Ree&e (^3) studied the relative effectiveness 

of regular television instruction and large screen instruc-

tional television, and student attitudes toward television. 

The subject^was Elementary Economics involving 21k students on 

fourteen campuses. One hundred thirty four students viewed 

the course on twenty-four inch monitors and eight viewed the 

course via an Eidophor large screen television projector. An 

attitude questionnaire was given 137 students. The authors 

reported about two per cent thought that the talk-back system 

used was frustrating and seventeen percent thought it mildly 

disturbing. Attitudes of students after five, ten, and fif-

teen weeks showed increasing favorability toward instructional 

television. 

Mundt (37) analyzed the opinions held by sixty-two parti-

cipating high school pupils toward a University of Wisconsin 

correspondence study physics course which used the Harvey White 

Physics Films to present the subject matter to the pupils. 

Opinions were obtained through an open-end questionnaire, a 
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semantic differential scale, a helped-hurt checklist, and the 

Chicago Physics Film Evaluation Form II which were administered 

at the end of the course. Results indicated that participating 

pupils had a very favorable opinion of the course and that 

laboratory films were considered the most essential component 

of the course. It was strongly suggested that textual materials 

of the course accompany the course. Pupils felt the written 

material required of them was | excessive and many noted that they 

were not adequately prepared for that type of instruction. It 

was found that the film teacher's personality had a definite 

influence on the opinion of the students. 

In comparing the effectiveness of instruction by tele-

vision under conditions of high pupil involvement and low 

pupil involvement, Jacobs (27) found that above average stu-

dents with high involvement disliked television to a greater 

extent after the experiment. They found it difficult to pay 

close attention to the television lessons and indicated they 

did not want to take another science course by television the 

following year. King (30) noted television-taught students 

making a final "D" or »F" grade considered the method much 

less effective than did those making an "A" or "B". Tele-

vision-taught students making a final "C" displayed no bias. 

However, Larney (32) found no significant difference between 

attitudes of the poor students and the attitudes of the good 

students toward television classes. 
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Handleman (23) compared the attitudes of two groups of 

college teachers toward using television in college teaching. 

Subjects involved 136 teachers from twenty-four colleges and 

universities. Teachers were matched by age, sex, teaching ex-, 

perience, subjects taught, and specific personality traits. At-

titudes were obtained through a forty-item Likert instrument. 

Results indicated teachers who had taught by television had a 

significantly higher attitude toward instructional television 

than had teachers who had not taught by television. Teachers 

who had not taught by television indicated a fear of stan-

dardized mechanized education. Also they indicated a fear of 

the non-television teacher decreasing in significance as i\rell 

as lack of student feed-back and a distrust of the measuring 

instruments used by researchers. 

Summary 

The purpose of this chapter was to present a survey of 

the literature relative to the effect on student achievement 

and attitudes when instructed through closed-circuit television. 

Most of the studies revealed no significant differences 

in mean achievement when comparing students taught by tele-

vision methods and students taught by conventional methods. 

A few studies have shown differences in favor of television 

ins truet i on, and a few others have found differences in the 

opposite direction. Interpretation of the results of the 

studies is made rather difficult because of the use of a wide 
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range of experimental designs. Some studies compared tele-

vision classes x-fith one instructor versus non-television 

classes with a different instructor thereby biasing the re-

sults in favor of one or the other due to teacher differences. 

A number of studies used existing or intact classes when com-

paring methods resulting in questionable experimental outcomes. 

A few of the studies were not treated objectively but final 

results were the opinion of the course instructor. The length 
5 

of time used in the comparison studies varied greatly from a 

single lesson to several years thus making it difficult to 

draw general conclusions concerning the outcomes. 

Results of studies relative to student attitude toward 

instructional television vary greatly. In some situations 

the student attitudes have been very negative toward the 

television medium of instruction whereas in others just the 

opposite is true. Most studies, however, reveal no signi-

ficant difference in attitude toward the medium of instruction. 

Quality of instruction, qualifications of the instructor, at-

titude 01 the instructor, type of course, and age level of 

the students appear to be some of the reasons for obtaining 

different results in student attitudes. Methods used to 

assess student altitudes toward television include simple 

questionnaires, interviews, Thurstone scales, Likert scales, 

Q--sorts, and the semantic differential technique. 
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Chapter three is a description of the experimental de-

sign used in the present study and discusses the procedure 

used in the treatment of the data. 
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CHAPTER III 

•EXPERIMENTAL DESIGN AND 

PROCEDURES FOR TREATMENT 

The purpose of this chapter is to describe the experi-

mental study which was conducted. The chapter is divided 
1 

into four sub-sections: the description of the subjects in-

volved in the investigation, the instruments utilized to 

evaluate the relative effectiveness of the two teaching 

methods and student attitudes toward the television medium, 

the procedures used in collecting the data, and the report 

of the statistical treatment given the data. 

Description of the Sample 

The subjects involved in this study were 160 freshman 

students at Black Hills State College, Spearfish, South 

Dakota. Black Hills State College is a four year accredited 

state-supported college specializing in teacher education. 

Spearfish, South Dakota, is a small town of approximately 

4,500 people. Enrollment at Black Hills State College for 

19.69-70 was approximately 2,4-00 students. Most of the students 

are from rural or small town communities. 

Subjects were enrolled in Fundamentals of Mathematics, 

Math 1003 during the fall semester, 1969-1970. Fundamentals 

70 
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of Mathematics is required course for non-mathematics and 

non-science majors and minors. The course was designed to 

include the basic concepts of elementary mathematics and special 

emphasis was given to the modern approach to mathematics. Total 

enrollment in the mathematics course was 52.3 students. The 

sample was selected by assigning every other student to a 2:30 

section during registration. If a scheduling conflict occurred 

the student x#:as exempted from the sample and the next- student 

was used as a replacement. Prom the resulting group 160 stu-

dents ware chosen by means of a table of random numbers and were 

further divided randomly into four equal groups. The groups 

were then assigned the following treatments: Group I students 

were taught by the regular lecture-recitation method, group II 

students were taught by the closed-circuit television method 

followed by student-assisted study periods, group III students 

were taught by the closed-circuit television method with ac-

cess to videotape replay as follow-up with no supervised study 

period, and group IV students were taught by the closed-circuit 

television method followed by unsupervised study and discussion. 

The investigator served as the instructor for both the tele-

vision classes and the conventional class. All groups met 

during the 2:30 class period Monday, Wednesday, and Friday for 

one semester. All groups taught by television met in the same 

building in rooms of similar size and arrangement. C-roup I 

met in a regular classroom in an adjacent building. 
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The sex breakdown of the four groups was as follows: 

group I consisted of fifteen males and twenty-five females, 

group II had eighteen males and twenty-two females, group III 

had fifteen males and twenty-five females, and group IV had 

twenty members of each sex. The ages of the members of the 

sample ranged largely from eighteen to twenty years. 

Of the 160 students beginning the course, 1^9 finished 

the course and took the final achievement test. The break-

down of students completing the course according to group is 

as follows: group I, 37; group II, 36; group III, 36; and 

group IV, k-0. Of the eleven students not completing the 

course eight withdrew from school during the semester and 

three remained on campus but stopped attending class. 

Instruments 

After reviewing the availability of standardized tests 

(1), it was decided that there were no appropriate standard-

ized achievement tests to measure the outcome of the course, 

Fundamentals of Mathematics, The course stresses the under-

standing of mathematical concepts rather than skill in per-

forming the basic operations. Most of the available standard-

ized tests evaluate basic skills. The standardized tests 

whicn do evaluate concepts do not include all the concepts 

taught in Fundamentals of Mathematics, Math 1003. The in-

strument chosen was a 100-item, five-response, multiple choice 

test which was given as a posttest to measure achievement in 
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the same course during the spring semester of 1968. The in-

strument is considered valid and reliable for the following 

reas ons: 

1. The same course had been taught to over 2000 students 

using the instrument as the primary "basis for evaluating stu-

dent achievement, 

2. The instrument is the result of pooling items sug-

gested by all faculty involve^, in teaching the course. The 

faculty is in full agreement that the instrument measures the 

concepts and aims of the course. 

3. The instrument is highly refined through constant 

revision, discarding inappropriate items and adding new items 

through common agreement "by the faculty involved in teaching 

the course. 

It was assumed that the content of the course under 

study would not differ significantly from that of previous 

courses and that the course would be conducted using the 

usual techniques. 

5. Course norms had been established in achievement 

based upon previous evaluation of student achievement in the 

course. 

A.copy of the evaluation instrument appears as Appendix A. 

The present study used the semantic differential devel-

oped by Charles E. Osgood (8) as a measure of attitude. The 

semantic differential is a scaling instrument designed to 
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objectively measure the connotative meaning of concepts. The 

' instrument is composed of a number of seven-point scales, each 

of which is a bi-polar adjective pair and the concept under 

study is rated along each scale. 

The use of the semantic differential as a technique in 

measurement of attitude is widespread (e.g. 2, 5, 6, 7). The 

instrument is considered valid and highly reliable. Test-

retest reliability data on attitude scores obtained on six 

concepts over six evaluative scales, after a realignment ac-

cording to a constant evaluative direction, yielded coefficients 

ranging from .87 to ,93 with a mean r of .91 (8, p. 192). 

In another study Osgood et al, compared semantic differ-

ential attitude scores and Thurstone scale scores on the three 

concepts The Negro, The Church, and Capital Punishment. Test-

retest reliability coefficients for the evaluative scales on 

the semantic differential were .87, .83, and .91 respectively 

and for the Thurstone scale scores the corresponding reliabi-

lity coefficients were .87, .81, and .78. The correlation be-

tween the semantic differential scores and the Thurstone scores 

were .82, .7^, and .81 respectively on the first test and .81, 

.76, and .77 on the retest. Osgood concludes "It is apparent, 

then, that whatever the Thurstone scales measure, the evalu-

ation factor of the semantic differential measures just about 

as well" (8, p.19^). 

In comparing the semantic differential with a fourteen 

item Guttman-tupe scale Osgood et al. found the rank order 
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correlation between the two instruments was highly significant 

(rho=.78, p=.0l) (8, p. 19^). 

In the present study the following three concepts were 

selected: Television Instruction in Mathematics; Mathematics 

Course, Math 1003; and Mathematics Instructor. Hath 1003 for 

rating "by means of a semantic differential technique. Twenty 

scales were selected to be used in rating the concepts and 

were taken from Osgood et al. (8) and Ohnmacht (7). The scales 

had been factor analyzed in connection with several research 

projects. The scales are assumed relevant to the concepts. 

Osgood et al, has identified three major factors in the se-

mantic space; evaluation, potency, and activity. Fourteen 

of the scales selected are evaluative in nature and three scales 

are markers for each of the other factors. Table I reveals all 

of the scales utilized in the present investigation with the 

factors associated with each pair in prior factor analyses. 

The scales are listed in the order in which they appeared on 

the semantic differential for the concept Mathematics Course. 

Math 1003 used in the study. 

TABLE I 

FACTOR REPRESENTATION OF BI-PCLAR SCALES 
USED FOR RATING ATTITUDE TOWARD SELECTED CONCEPTS 

Bi-Polar Scales Factor 

Dull-Sharp, Activity 

Fair-Unfair Evaluative 
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TABLE I CONTINUED 

Bi-Polar Scales Factor 

Thick-Thin Potency 

Active-Passive. Activity 

Sad-Happy Evaluative 

Light-Heavy . Potency 

Insensitive-Sensitive Evaluative 

Cruel-Kind Evaluative 

Valuable-Worthless Evaluative 

Important-Unimportant. Evaluative 

Weak-Strong. Potency 

Tense-Relaxed. Evaluative 

Bad-Good Evaluative 

Awful-Nice, Evaluative 

Hazy-Clear Evaluative 

Boring-Interesting Evaluative 

Slow-Fast Activity 

Meaningful-Meaningless Evaluative 

Painful-Pleasurable Evaluative 

Successful-Unsuccessful Evaluative 

Each scale is composed of a seven-step continuum and the 

scale positions are defined for the subjects in the instructions. 

The format follows Osgood's Form II (8, pp. 82-83). This 

method has the advantage of being easy to duplicate, easy to 

score, of greater consistence of meaning in the concept being 
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judged, and much more satisfying to the subjects using it. 

The adjective pairs are listed in random order for each con-

cept as well as the positions of the favorable and unfavorable 

ends of each scale. 

Copies of the forms of the semantic differential used in 

this study appear as Appendix B. 

Collection of the Data 

During the spring semester of the academic year 1968-69 

the. chairman of the Mathematics and Science Department at 

Black Hills State College was contacted and the feasibility 

of instructing several sections of Fundamentals of Mathematics, 

Math 1003, by television during the fall semester 1969-70 

was discussed. After meebing with other members of the college 

television committee at Black Hills State College the division 

chairman recommended that the course Fundamentals of Mathe-

matics be taught by closed-circuit television. 

Beginning in the second summer session of 1969 under the 

direction of the Audio-Visual Department of the college the 

taping of the lessons for the television series to be shown 

during the fall semester was begun. Ten half-hour tapes were 

completed before the beginning of the fall semester and the 

remaining twenty-seven tapes were completed while the sem-

ester was in progress. After each tape was completed it was 
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viewed by the television instructor and the director of col-

lege television to determine the quality of production as well 

as the clarity of the course content. When both members had 

approved the tape it was numbered and stored for future showing 

during the television course. All taping was done on an Ampex 

VR 7500 videotape recorder using two Ampex studio cameras. 

Each classroom used for television viewing contained two 

twenty-three inch monitors and were designed to seat forty 

students very comfortably. 

On the first day of classes all students were requested 

to meet in a large lecture hall. At that time they were greeted 

by the instructor as well as other members of the television 

production staff. The instructor outlined the objectives of 

the course, methods of presentation, types of television fol-

low-ups that itfere to be used, methods of grading, absence 

policies, and introduced the student assistants. The students 

were also informed to which group they were assigned and also 

the room in which they were to meet the course. Group I was 

assigned the regular lecture-recitation method of instruction. 

All of the other groups were assigned to the closed-circuit 

television method, Group XI was informed of their type of 

follow-up consisting of student-assisted study periods. Group 

III was toxd tnat they would have access to the replay of any 

of the videotapes. The Audio-Visual Department of the college 

indicated their willingness to show videotapes to any number 
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of students at the students convenience provided they had not-

made a previous commitment of the facilities. Group IV was 

informed that their follow-up study consisted of small dis-

cussion groups formed within the class and they would receive • 

no assistance from either the television instructor or the 

classroom assistant. They were not restricted in any other 

way. Students were given an opportunity to ask questions 

about their involvement in the experiment as well as other 

topics concerning the course conduct. No negative reactions 

to the proposed experiment were noted. 

All television groups were informed by the instructor 

that after the television presentation they were free to leave 

the classroom quietly, or to remain in the classroom and dis-

cuss the television lesson or work on homework assignments. 

The class with the videotape replay follow-up was shown the 

replay of the lesson a second time during the class period if 

they had requested it. However, they were not restricted to 

only the tape for that day's lesson but could be shown any of 

the previously viewed tapes. 

The student assistant assigned to group II was a senior 

mathematics-chemistry major of high ability. She was given 

detailed instructions as to her duties in the television 

classes. She was to adjust the television set, adjust viewing 

conditions and room conditions, take the class roll, and after 

the thirty-minute television presentation she was to answer 

student questions concerning the content covered. She was 
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given freedom as to the technique used to discuss the material 

covered in the television lecture and was allowed to work 

examples on the "blackboard. She was instructed not to dis-

cuss topics not covered in the television lesson. 

The student assistant for group III was a sophomore who 

was not majoring or minoring in either mathematics or science. 

Her duties included adjusting the television set, checking 

viewing conditions, maintaining room comfort, administering 

tests, taking roll, and acting as a liason between the class 

and the television instructor. She was instructed not to 

assist the students in any way in discussing course content. 

However, she was instructed to encourage the students to make 

use of the replay of any of the television tapes. 

On each of the first nine lessons (Unit I) the videotapes 

were replayed to group III immediately after the first viewing. 

Due to lack of attendance by the group this practice was stopped 

and tapes were replayed by request only. Six separate requests 

for replays were made during the remainder of the term in-

volving ten students. 

The student assistant for group IV was a sophomore majoring 

in mathematics. He was instructed not to assist the students 

with any content material. His duties were similar to the 

duties of the student assistant in group III. Since the follow-

up method used with group IV was unsupervised study and dis-

cussion the student assistant was instructed to encourage the 

students to form small discussion groups and to discuss the 
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the material covered in the television presentation. Six 

groups of five to six members each were formed by the students. 

After several meetings, to ensure that all members of the class 

were part of a discussion group, the student assistant as-

signed individuals who had not become members of a discussion 

group to either their own discussion groups or to existing 

groups. The groups were informed that they were not required 

to meet in the classroom after the television presentation but 

were encouraged to meet at a time and place convenient to the 

group. All of the groups met in the classroom on only one 

occasion. One group met three times in the classroom and another 

met twice in the classroom. Several groups indicated they were 

meeting outside of the class. No specific data was kept con-

cerning the number of times the group met outside of class, 

the members present, or the type and length of the discussion 

held. 

The course content for each days lesson was the same for 

all television sections as well as the lecture-recitation 

section. The lecture-recitation method differed from the 

television presentation primarily in the interaction between 

the instructor and the students. All sections proceeded 

through the courses at the same pace. The instructor did not 

vary his method of teaching Fundamentals of Mathematics in the 

lecture—recitation class. The teaching method was changed in 

the television classes in so far as it was necessary to pro-

duce a television lesson. The blackboard space was restrictive 

and the length of time allowed for. some topics seemed inadequate 
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compared to conventional methods. Previously prepared slides 

were shown as part of the television presentation. The con-

tent of the slides was chosen by the instructor and the art 

work involved was preformed by a student whose major field was 

art. 

Each day's lecture notes were duplicated and a copy given 

to every student in each section. Also homework problems were 

duplicated and distributed to each student. However, the com-

pleted homework assignments were not collected and graded. 

Each day the instructor chose typical homework problems as-

signed the previous lesson and gave their detailed solution 

as part of the next television lesson. The lecture-recitation 

class was allowed to discuss any of the homework problems. 

Four unit examinations were administered to all sections 

during the course. Each examination consisted of thirty five-

response multiple choice- items and were constructed by the 

instructor. These examinations were used to give the students 

an indication of their progress in the course and were used as 

forty per cent of the students final grade. Each test was 

scored and returned the following class meeting after admini-

stration. Answers to all test questions were given to the 

students at the time by the classroom assistants. A topic 

outline of tne course, Fundamentals of Mathematics, appears 

as Appendix C. 

On the last regularly scheduled class meeting the se-

mantic differential instrument was administered to all groups. 
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Instructions for its use were carefully outlined and the test 

was administered by the classroom proctors. The directions 

for administering the semantic differential appear with the 

instrument in Appendix B, Thirty-seven students took the test 

in group I, thirty-three students in group II, thirty-five stu-

dents in group III, and thirty-eight students in group IV. If 

students missed the test during the assigned period they were 

not allowed to take the test at a later date. One of the stu-

dents in group III completed only the first page of the semantic 

differential and did not score the last two concepts, Television 

Xn.§truction in Kathematics and Mathematics Instructor. Math 

1003. 

During tne final examination week all subjects were ad-

ministered the 100-itera five-response multiple choice exam-

ination to measure achievement in the course. The final 

examination period was a continuous one and one-half hour 

period. Only a few students were not able to finish the exam-

ination in the prescribed time. However, they were allowed 

additional time to complete the examination. By the end of 

an additional fifteen minute period all tests were completed. 

The examination was administered by the classroom assistants 

and diligently proctored. 

Treatment of the Data 

Mean scores for each of the four groups on the 100-item 

achievement test were obtained from ungrouped raw scores. 
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To test hypotheses one, two, and three the means of the achieve-

ment scores for the four groups were subjected to a simple an-

alysis of variance for one way design. The separate differences 

were tested by means of Duncan's New Multiple Range Test (3). • 

The .05 level of significance was used and if the mean dif-

ference between two groups exceeded the computed range products 

the difference was considered to be significant. 

In order to test student attitudes toward the concepts 

Mathematics Course. Math 1003; Television Instruction in Mathe-

matics : and Mathematics Instructor. Hath 1003. the following 

treatment was given the data obtained from the semantic dif-

ferential instrument: 

1. Each scale position of the semantic differential was 

assigned a value from one to seven depending upon the polarity 

of the scale. The unfavorable pole was assigned position one, 

the favorable pole was assigned position seven, and the middle 

scale position was assigned the neutral value four. Scale 

positions three and five were considered only slightly related 

to the concept whereas position two and six indicated the scales 

were quite closely related to the concept, 

2. The raw scores were summed over all subjects. The 

number of subjects were 144 for concept one and 143 for con-

cepts two and three. Means and standard deviations were com-

puted for each scale for each concept. 

3. A Pearson product-moment correlation was calculated 

among the twenty scales for each concept. This yielded a 
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20 x 20 intercorrelation matrix which was subjected to a prin-

cipal axis factor analysis. Any factors having eigenvalues 

greater than one were subsequently orthogonally rotated using 

the varimax technique . 

4. The factor loading on all scales were examined and 

those scales having high loading on the evaluative factor were 

taken as measures of attitude. Thirteen scales were found to 

have high loading on the evaluative factor and were taken as 

measures of attitude. Results of the processes involved to 

obtain the thirteen evaluative scales are given in Chapter IV. 

5. The raw scores of each subject in each group were 

summed over the thirteen scales on each of the three concepts 

and group means and standard deviations were computed, 

6. Group means on each of the three concepts were re-

garded as a measure of the group attitude toward the concept. 

To test hypothesis four the means of each of the groups 

were compared on the concept Mathematics Course. Math 1003 

by a simple analysis of variance. The separate differences 

were tested by means of Duncan's New Multiple Range Test. If 

any of the mean differences exceeded the corresponding range 

products then it was concluded that a significant difference 

between those groups existed. To test hypothesis five the 

means of the four groups on the concept Television Instruction 

in Mathematics were compared in the same manner as the pro-

cedure on the concept, Mathematics Course. Math 1003. The 

testing of hypothesis six was accomplished by determining the 
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combined mean score of groups two, three, and four on the 

concept Mathematics Instructor. Math 1003 and testing the dif-

ference between the combined means and the mean of group one. 

This was accomplished by an analysis of variance with the re-

sulting difference tested by means of Duncan's New Multiple 

Range Test. Hypotheses seven and eight were tested using the 

results of Duncan's New Multiple Range Test applied to the mean 

differences of the four groups on the concepts Mathematics 

Course. Math 1003 and Television Instruction in Mathematics. 

To test hypothesis nine the mean difference of the groups II, 

I I I , and IV the concept, Mathematics Instructor. Math 1003 were 

tested by Duncan's New Multiple Range Test. The .05 level 

of significance was used to test all hypothesis stated in the 

null form. All calculations were performed on an IBM 360 

computer at the North Texas State University Computing Center, 

Denton, Texas. 

Summary 

In order to secure the data utilized in this study an 

achievement test and a semantic differential instrument were 

designed and administered to four sections of Fundamentals of 

Mathematics, Mathematics 1003. The four groups were initially 

composed of forty students each randomly selected from a total 

population of 523. The independent variables for the study were 

television teaching followed by student-assisted study periods, 

television teaching follox*/ed by access to videotape replay with 
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no supervised study period, television teaching followed by 

unsupervised study and discussion and the regular lecture-

recitation method of teaching. The dependent variables were 

student achievement in the course Fundamentals of Mathematics 

and student attitudes toward the concepts Mathematics Course, 

Math 1003: Television Instruction in Mathematics; and Mathe-

matics Instructor. Math 1003. Student achievement was measured 

by means of a 100-item five-choice multiple choice examination. 

Student attitudes were measured by means of a semantic dif-

ferential instrument composed of thirteen evaluative bi-polar 

scales. 

A simple analysis of variance was used to treat the data 

statistically with the resulting significant F-ratios tested 

by means of Duncan's New Multiple Range Test. Hypotheses 

were tested at the .05 level of significance. 

In chapter IV the results of the statistical treatment 

of the data will be discussed in detail. 
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CHAPTER IV 

THE RESULTS OP THE EXPERIMENT 

This experimental study was conducted to determine the 

effectiveness of teaching beginning college mathematics by 

television. One hundred sixty subjects randomly assigned to 

four groups of Fundamentals of Mathematics. Math 1003 taught 

at Black Hills State College, Spearfish, South Dakota, during 

the fall semester of the 1969-70 school year were involved in 

the study. Group I x*ras assigned the conventional lecture-

recitation method of instruction, group II was taught by 

closed-circuit television followed by student-assisted study 

periods, group III received instruction by closed-circuit 

television followed by access to videotape replay with no 

supervised study period and group IV was taught by closed-

circuit television followed by unsupervised study and dis-

cussion. All subjects were administered a 100-item multiple 

choice posttest to determine achievement in the course. A-

semantic differential instrument composed of twenty bi-polar 

adjectival scales was given to students as a measure of at-

titude. All groups met the same class hour and the investi-

gator was the television instructor as well as the instructor 

in the conventional lecture-recitation class. 

The purpose of this chapter is to analyze the data col-

lected in order to determine whether a significant difference 
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existed between students when taught by television methods and 

by conventional lecture-recitation methods. Also the attitude 

of each group was determined toward the concepts Mathematics 

Course. Math 1003; Television Instruction in Mathematics; and 

Mathematics Instructor. Math 1003-
j_ _ i " Ml II nil II «nnTiriij i n I.I M M * « a I WW III 11 Ml iM I ii««hmiii « w w m ' w •mi i l a i w n M f m •»* n • •miup m n w — u M i m w i & t m u 

To accomplish this purpose the chapter is divided into 

four parts: 

1. A presentation of the findings related to the statisti-

cal testing of the hypotheses concerning achievement in tele-

vision versus the lecture-recitation method of instruction, 

2. A presentation of the results of a factor analysis of 

the semantic differential data. 

3. A presentation of the findings related to the stat-

istical testing of the hypothesis concerning student attitude 

toward the concepts Mathematics Course. Hath 1003; Television 

Instruction in Mathematics: and Mathematics Instructor. Math 

1003. 

4. A discussion of the findings with respect to the 

hypotheses. 

The mean data resulting from the achievement test admi-

nister, ed to the four groups of students enrolled in the course 

was treated by an analysis of variance for one—way design 

followed by Duncan's New Multiple Range Test (1). The data 

generated on the three concepts using the twenty scale se-

mantic dif i erential instrument were treated by a principal 
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axis factor analysis followed by a varimax rotation (2), 

The scales with high loadings on the evaluative factor were 

taken as measures of attitude toward the concepts. The re-

sults were treated by a single analysis of variance for one-

itfay design and the mean differences were tested for significance 

by Duncan's Nex\r Multiple Range Test (1), 

All of the computations were performed on an IBM computer. 

The .05 level of significanceiwas used to determine the signi-

ficance of the effect of the various factors. 

The Findings Related to 
Achievement in Television Methods 

Versus Lecture-Recitation Methods of Instruction 

The criterion test used to measure achievement in the be-

ginning college mathematics course, Fundamentals of Mathematics. 

Math 1001, w a s a 100-item five-choice multiple choice examination. 

The test was administered to 1^9 students in four groups. Group 

I (N = 37) received their instruction by means of the regular 

lecture-recitation method. Their scores on the achievement 

test ranged from thirty-six to ninety-two with a mean score of 

62.2? and a standard deviation of 1^.23. Group II (N = 36} 

was taught by the television method with follow-up discussion 

led by a student assistant. Their scores ranged from twenty-

seven to ninety-eight with a mean of 59.78 and a standard 

deviation of 18.4-6. Group III (N = 36) received their instruc-

tion via television with a follow-up consisting of access to 

videotape replay. Their scores ranged from twenty-six to 
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Group IV (N = 40) received television instruction with 

a folloitf-up consisting of unsupervised study and discussion. 

Their scores ranged from twenty-five to eighty-seven with a 

mean of 56.08 and a standard deviation of 16.5^. 

Hypotheses one and two were stated in Chapter I as fol-

lows : 

Hypothesis one: The mean achievement of the students 

taught by the lecture-recitation method will be significantly 

higher than the mean achievement of: 

a. The students taught by closed-circuit television fol-

lowed by student-assisted study periods. 

b. The students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

period. 

c. The students taught by closed circuit television fol-

lowed by unsupervised study and discussion. 

Hypothesis two: The mean achievement of the students 

taught by closed-circuit television followed by unsupervised 

study and discussion will be significantly lower than the mean 

achievement of: 

a. The students taught by closed-circuit television fol-

lowed by student-assisted study periods. 

b. The students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

periods. 
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Table II indicates the results of the analysis of variance 

for one way design applied to the means of the four groups, 

TABLE II 

ANALYSIS OP VARIANCE FOR ACHIEVEMENT TEST 

Sum of Mean 
Source Squares df Squares F 

Between 1039.960 3 3^6.653 1.317 
Within 38177.290 1^5 263.292 

Total 39217.250 1^8 

As indicated, the F-ratio was greater than one. However, the 

F was not large engouh to be significant at the .05 level. 

Therefore, hypotheses I and II were rejected. 

Hypothesis three stated that there would be no significant 

difference between the mean achievement of the students taught 

by closed-circuit television followed by student assisted study 

periods and students taught by closed-circuit television fol-

lowed by access to video tape replay with no supervised study 

periods. The results of Duncan's New Multiple Range Test (1) 

applied to the mean difference of the four groups appears in 

Table III. 



TABLE III 

RESULTS OP DUNCAN'S NEW MULTIPLE RANGE TEST 
ON MEAN ACHIEVEMENT 
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Initial Ranked Mean Range 
Groups Means Difference Products 

1 - 3 62.27 - 56.03 6.24 8.18 
1 - 4 62.27 - 56.08 6.19 7.71 
1 - 2 62.27 - 59.78 2.49 7.52 
2 - 3 59.78 - 56.03 3.75 7.97 
2 - 4 59.78 - 56.08 3.70 • 7.38 
4 - 3 56.08 - 56.03 .05 7.38 

The average number of correct items ranged from a low of less 

than one tenth of one item between groups three and four to a 

high of over six items between groups one and three. However, 

since the mean difference between groups two and three does not 

exceed the corresponding range products there does not exist a 

significant difference between the groups and hypothesis three 

was accepted. 

Factor Analyses of the 
Semantic Differential Data 

The semantic differential scale rating of the three con-

cepts Mathematics Course, Math 1003: Television Instruction 

ill Mathematics: and Mathematics Instructor. Math 1003 were 

summed for all subjects involved in the study and the means 

and standard deviations for each of the scales were computed 

for each of the concepts. Each adjectival pair scored was on 
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a seven-point bi-polar scale where "1" indicated a highly 

unfavorable response and "7" indicates a highly favorable 

response. Values between one and seven indicated correspond-

ingly less closely related responses to the concepts with four . 

indicating a neutral position. The results are indicated in 

Table 17. 

Pearson product-moment coefficients of correlation were 

computed among the mean ratings of the twenty scales used in 
1 

the evaluation of each of the;concepts. The resulting inter-

correlation matrices appear as Tables V, VI, and VII. Each 

20 x 20 matrix of intercorrelations was subjected to a prin-

cipal axes factor analysis (2). 

Under the concept Mathematics Course. Math 1003 four 

factors emerged with eigenvalues greater than one totaling 

66.8 per cent of the variance and were rotated by the varimax 

technique. The scales most heavily loaded on factor one in-

cluded passive-active (.75)> dull-sharp (.68), boring-interesting 

(.67), insensitive-sensitive (.64), and sad-happy (.53). Osgood 

al. (3) dubbed the factor representing a similar set of 

scales as 'receptivity' and suggested "that even though there 

may be an independent factor of meaning identified here these 

particular scales (savory-tastless. colorful-colorless, sensi-

~nsensxyivo? xnl?oxest/xng—boringt refresned—weary) also 

constitute a 'mode' of evaluating" (3, p, 65). The scales most 

heavily loaded on factor two were hazy-clear (-.70), tense-

relaxed (-.67), thin-thick (.62), cruel-kind (-.61), painful-
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This factor contained the potency factor markers thin-thick 

and heavy-light and therefore was classified as the potency 

factor. Factor three had the following scales with the highest 

loading: unimportant-important (-.79), meaningless-meaningful . 

(-.76), worthless-valuable (-.75), unfair-fair (-.66), unsuc-

cessful-successful (-.65) and bad-good (-.53). According to 

Osgood (3) bad-good is a pivotal bi-polar scale for the eval-

uative factor and therefore this factor was designated the 

evaluative factor. Factor four contained slow-fast (-.80) as 

the scale with the highest loading. Slew-fast was a marker 

scale for the activity factor and therefore factor four was 

judged as the activity factor of the concept. The scale weak-

strong; had very similar amounts of loading on factors one (.46), 

three (-.47), and four (-.48) and therefore was not classified 

under any particular factor. Ta.ble VIII indicates the factor, 

loadings of each of the twenty scales for the concept Mathe-

matics Course. Math 1003. 

Three factors had eigenvalues greater than one, represent-

ing 63.5 per cent of the variance relative to the concept 

Television Instruction in Mathematics. A varimax rotation 

yielded a factor structure where fifteen scales had the highest 

loading on factor one. By the nature of the scales this factor 

was classified as evaluative. The fifteen scales included all 

of the scales listed as evaluative under the concept Mathematics 

Course. Math 1003 as well as awful-nice, weak-strong. happy-sad 
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ROTATED FACTOR LOADINGS OP THE SCALES FOR THE 

CONCEPT MATHEMATICS COURSE, MATH 1003 
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Scales 
Factors 

I II III IV 

.75 .07 -.26 .08 

. 68 -.30 -.20 -.30 

.67 -.37 -.29 -.32 
, 64 -.02 -.14 -.09 
.53 -.38 -.34 -.32 
.30 -.70 -.33 -.07 

-.13 -.67 -.19 -.25 
.17 .62 -.45 -.06 
.31 -.61 -.43 -.23 
.46 -.59 -.28 -.18 
.35 -.57 -.44 -.32 
.15 -.55 -.13 . 2 9 
.20 -.10 -.79 -.32 
.40 -.2.0 -.76 .02 
.24 -.10 -.75 -.32 
.15 -.38 -.66 .21 
.28 -.49 -.65 .00 
.38 -.49 -.53 -.25" 
.19 -.04 -.08 -.80 
.44 -.20 -.47 -.49 

Passive-Active 
Dull-Sharp 
Boring-Interes ting 
Ins ens i t ive-S ens i t ive 
Sad-Happy 
Hazy-Clear 
Tense-Relaxed 
Thin-Thick 
Cruel-Kind 
Pa inful-P1easurable 
Awful-Nice 
Heavy-Light 
Unimportant-Important 
Meaningless-Meaningful 
Worthies s-Valuable 
Unfair-Fair 
Unsuccessful-Successful 
Bad-Good 
Slow-Fast 
Weak-Strong 

cruel-kind, painful-pleasurable. insensitive-sensitive, dull-

sharp, boring-interesting and hazy-clear. Factor two contained 

the scales heavy-light- (.81), thin-thick (-.79), and' tense-

relaxed (.59) and since the first two scales were marker scales 

f o r t h e potency factor this factor was classified as the potency 

factor. Factor three was indicated as the activity factor 

since the two scales slow-fast (.89) and passive-active (.56) 

have their highest loadings on this factor and are marker scales 
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for the activity factor. Complete results of the rotated 

factor loadings of the scales for the concept Television In-

struction in Mathematics are given in Table IX. 

Concept three, Mathematics Instructor. Math 1003 yielded 

three factors with eigenvalues greater than one, totaling 67.5 

per cent of the variance and were rotated by the varimax method. 

The eleven scales with highest loadings under factor one were 

clearly evaluative in nature: unfair-fair (.70), unsuccesful-

successful (.83), hazy-clear (.82), unimportant-important (.77), 

boring-interesting (.78), cruel-kind (.63), insensitive-sen-

sitive (. 52), bad-good (.70) t worthless-valuable (. 8*J-), dull-

sharp (.76), and meaningless-meaningful (.85). Two scales 

thin-thick (.72) and heavy-lighb (-.79) were most heavily loaded 

on factor two, which is clearly the potency factor of the con-

cept. Factor three is classified as the activity factor, as 

well as awful-nice (.7*0, sad-happy (.72), tense-relaxed (.69) 

an& painful-pleasurable (.68). One scale, weak-strong was 

classified as evaluative in nature but had a similar loading 

on the activity factor .59 versus .54. Results of the varimax 

rotation of the factors for the concept Mathematics Instructor. 

Math 1003 appear in Table X. 

Since each of the three concepts were to be evaluated by 

all subjects in the experiment, a common set of evaluative 

scales were used as a measure of attitude toward the concepts. 

Seven scales had the highest loading 011 the evaluative factor 
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TABLE IX 

ROTATED FACTOR LOADINGS OF THE SCALES FOR THE CONCEPT 

TELEVISION INSTRUCTION IN MATHEMATICS 

Scales 
Factors 

Scales I II III 

Bad-Good .89 .19 .01 
Unsuccessful-Successful .83 .16 .05 
Worthless-Valuable .82 .07 .27 
Meaningless-Meaningful .81 -.01 .18 
Painful-Pleasurable .81 .16 .16 
Awful-Nice .80 . 16 .1** 
Unfair-Fair .79 -.01 .14 
Hazy-Clear .77 .22 -.08 
Dull-Sharp .77 .09 .15 
Weak-Strong .73 .05 . 06 
Sad-Happy .69 .25 .35 
Boring-Int eres t ing .67 .02 .30 
Unimportant-Important .65 .17 .35 
Cruel-Kind .62 .22 .36 
Insensitive-sensitive . 60 -.07 .28 
Heavy-Light .14 .81 -.09 
Thin-Thick .07 -.79 . .05 
Tense-Relaxed .33 .59 .21 
Slow-Fast .02 -.05 .89 
Passive-Active M -.03 .56 

on all three concepts: unfair-fair, worthless-valuable, un-

important-important . waalc-strong. bad-good. meaningless-mean-

ingful . and unsuccessful-successful. An additional five scales 

had the highest loading on the evaluative factor on two of the 

three concepts: dull-sharp, ins ens it ive-s ens i t ive. cruel-kind. 

hazy-clear, and boring-interestina-. These five scales were 

included in the set of evaluative scales used in this study. 

The scale painful-pleasurable had the highest loading (.80) on 
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TABLE X 

ROTATED FACTOR LOADINGS OP THE SCALES FOR THE CONCEPT 

MATHEMATICS INSTRUCTOR, MATH 1003 

Scales 

Factors 

I II III 

.85 .01 .23 

.84 - . 0 3 .27 

.83 .03 .27 
i .82 - . 1 5 .17 
.78 - . 1 0 .33 
.77 .05 .32 
.76 .07 .37 
.70 - . 2 9 .30 
.70 - . 0 9 .52 
.63 - . 1 1 .41 
.59 .17 .5^ 
.52 -.08 .45 
.14 -.79 -.08 

-.02 .72 -.36 
.46 - . 1 8 .74 
M -.13 .72 
.4-6 -.20 .69 
.17 .03 .69 
.54 -.12 .68 
.14 .36 .41 

Meaningless-Meaningful' 
Worthies s-Valuable 
Unsuccessful-Successful 
Hazy-Clear 
Boring-Interesting 
Unimportant-Important 
Dull-Sharp 
Unfair-Fair 
Bad-Good 
Cruel-Kind 
Weak-Strong 
Insensitive-Sensitive 
Heavy-Light 
Thin-Thick 
Awful-Nice 
Sad-Happy 
Passive-Active 
Tense-Relaxed 
Painful-Pleasurable 
Slow-Fast 

the evaluative scale for the concept Television Instruction 

1Ik Mathematics and had a loading of .46 on the evaluative scale 

compared to .59 on the potency scale under the concept Mathe-

matics Course, Hath 1003. For the concept Mathematics In-

§_t£uct.or, Math 1003 the loading was .54 on the evaluative scale 

compared to the higher loading of .67 on the activity scale. 

Because of the relatively high loading of the scale painful-

pleasurable on the evaluative factor on all three concepts, 
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it was included as an evaluative scale in the semantic differ-

ential instrument. Mean ratings of these thirteen scales were 

taken as the attitude measure for each of the concepts: Mathe-

matics Course. Hath 1003; Television Instruction in. Mathematics; 

and Mathematics Instructor. Math 1003. 

The Findings Related to Attitude Toward the Concept 
Mathematics Course, Math 1003; Television In-
struction in Mathematics; and Mathematics 

Instructor. Mathematics 1003 

All raw scores on the thirteen evaluative scales were sum-

med over each subject on each concept. The mean score of these 

scales was used as an indicator of the students attitude toward 

that concept. A group mean attitude score was computed for each 

concept from individual mean scores and was taken as a measure 

of group attitude toward the concept. 

Relative to the concept Mathematics Course. Math 1003. 

group I {N = 37) scored a mean of 5.09 with a standard deviation 

of 1.05. The mean of group II (N = 33) was 3.79 with a stan-

dard deviation of 1.^7. Group III (N ~ 36) had a mean attitude 

score of 3.85 and a standard deviation of 1.18. Group IV 

(N = 38) had a mean of 3.52 and a standard of 1.18. Table XI 

indicates the results of an analysis of variance for one-way-

design performed on the means of the four groups. 

Since the F-level (11.8655 is significant at the .05 level 

the resulting differences were subjected to Duncan's New Multi-

ple Range Test (1). The results appear in Table XII. 
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ANALYSIS OF VARIANCE'FOR THE CONCEPT 

MATHEMATICS COURSE, MATH 1003 
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Source 
Sum of 
Squares df 

Mean 
Squares F 

Between 54.383 • 3 18.128 11.865 

Within 213.897 140 1 .53 

Total 268.280 143 

TABLE XII 

RESULTS OF DUNCAN'S NEW MULTIPLE RANGE TEST ON 

THE CONCEPT MATHEMATICS COURSE. MATH 1003 

Initial 
Groups 

Mean 
Difference 

Range 
Products 

1 - 4 1 .571 .615 
1 - 2 1.302 .617 
1 - 3 1.239 .573 
3 - 4 .332 .599 
3 - 2 .063 .590 
2 — 4 .269 .582 

Hypotheses four and seven were stated in Chapter I as 

follows: 

Hypothesis four: The students taught "by the regular 

lecture-recitation method will have a more favorable attitude 
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toward Mathematics Course. Math 1003 than 

a. the students taught by closed-circuit television fol-

lowed by student-assisted study periods, 

b. the students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised 

study period, 

c. the students taught by closed-circuit television fol-

lowed by unsupervised study and discussion. 

Hypothesis seven: There will be no significant differences 

in attitude toward Mathematics Course. Math 1003 among students 

taught by closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion. 

Since the mean differences of groups I and IV, I and II, 

and I and III exceeded the corresponding range products, hy-

pothesis four was accepted at the .05 level of significance. 

The mean differences between groups II and III, II and IV, and 

III and IV are each less than the corresponding range products 

ajid thus no significant difference exists between the attitudes 

of groups II, III and IV concerning the concept Mathematics 

Course. Math 1003. Therefore hypothesis seven was accepted at 

the .05 level of significance. 

On concept two, Television Instruction in Mathematics. 

group I scored a mean of 3.6k with a standard deviation of 1.20. 
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The mean of group II was 3.62 with a standard deviation of 1.65. 

Group III had a mean of 3.68 and a standard deviation of 1.33 

while group IV had a mean of 3.30 and a standard deviation of 

1.38. The group means were subjected to an analysis of variance 

for one way design yielding an F-ratio of .58 which indicates 

no significant difference between the means. The.results ap-

pear in Table XIII which is shown on page 109. 

Hypotheses five and eight were stated in Chapter I as 

follows: 

Hypotheses five: The students taught by the regular lec-

ture-recitation method will have a more favorable attitude 

twoard Television Instruction in Mathematics than 

a. the students taught by closed-circuit television 

followed by student-assisted study periods, 

b. the students taught by closed-circuit television 

followed by access to videotape replay with no 

supervised study period, 

c. the students taught by closed-circuit television 

followed by unsupervised study and discussion. 

Hypothesis eight: There will be no significant differences 

in attitude toward Television Instruction in Mathematics among 

students taught by closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion. 
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ANALYSIS OP VARIANCE FOR THE CONCEPT 

TELEVISION INSTRUCTION IN MATHEMATICS 
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Source 
Sum of 
Squares df 

Mean 
Squares P 

Between 3.490 3 1.163 .582 

Within 277.692 i-39 1 .998 

Total 281.182 142 

Since the differences between the means of the groups were not 

significant, hypothesis five was rejected. However, hypothesis 

eight was accepted at the .05 level of significance. 

The means and standard deviation obtained from the four 

groups concerning attitude toward the concept Mathematics In-

structor. Math 1003 are as follows: Group I, mean 6 . 15 , stan-

dard deviation .73; group II, mean 4 . 1 4 , standard deviation 

1.4-2, group III, mean 4 . 3 9 , standard deviation 1 .45; and group 

IV, mean 3 . 8 9 , standard deviation 1 .45 . An analysis of variance 

of the difference between the means is included as Table XIV. 

The F-level (25.301) is significant. The resulting dif-

ferences among the means were analyzed by means of Duncan's 

New Multiple Range Test (1). The results are listed in Table XV. 

Hypothesis nine stated that there would be no significant 
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differences in attitude toward the concept Mathematics In-

structor. Math 1003 among students taught by closed-circuit 

television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion, 

TABLE XIV 

ANALYSIS OP VARIANCE FOR THE CONCEPT 

MATHEMATICS INSTRUCTOR, MATH 1003 

Sum of Mean 
Source Squares df Squares P 

Between 116.140 J 38.713 25.301 

Within 212.686 139' 1.530 

Total 328.826 142 

TABLE XV 

RESULTS OF DUNCAN'S NE'7 MULTIPLE RANGE TEST ON THE 

CONCEPT MATHEMATICS INSTRUCTOR MATH 1003 

Initial 
Groups 

Mean Range 
Difference Products 

2,26096 
2.00774 
1.76079 
.50017 
.24695 
.25321 

.61513 

.61718 

.577^7 

.60339 

.59^24 

.58275 
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In comparing groups II, III, and IV according to Duncan's 

New Multiple Range Test (1) the mean differences were less than 

the corresponding range product and therefore no significant 

differences existed between the groups. Thus hypothesis nine -

was accepted at the .05 level of significance. 

Hypothesis six stated that the attitude of students taught 

"by closed-circuit television toward the concept Mathematics In-

structor. Math 1003 would not differ significantly from the 

attitude of students taught by the regular lecture-recitation 

method. In comparing groups I and II, I and III, and I and IV 

the results of Duncan's New Multiple Range Test (l) yielded 

greater mean differences than range products and thus the dif-

ferences were significant. Thus hypothesis six was rejected. 

Discussion of the Findings 

Though the scores on the achievement test yielded no signi-

ficant differences between the means of the four groups, dif-

ferences did exist. The class taught by the conventional 

lecture-recitation method had the highest mean score as well 

as the smallest standard deviation. Group II with student as-

sisted follow-up had the second highest mean which was approxi-

mately two and one-half points below group I. Groups II and 

IV had very similar mean scores 56.03 and 56.08. Since the 

large majority of group III did not take advantage of their 

privilege of seeing replays of any videotapes their method of 

follow-up was very similar to the follow-up in Group IV. Though 
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no exact check on the amount of study and discussion held by 

the student discussion groups in Group IV could be ascertained, 

it appears that most of the students did not take advantage of 

group study and discussion. A possible explanation for the 

superior scores by the lecture-recitation group vras the inter-

action between students and instructor. 

The students taught by the regular lecture-recitation method 

indicated a more favorable attitude toward the concept Mathe-

matics Course. Hath 1003. than any of the other three groups. 

The mean score 5.09 indicates an overall slightly favorable 

attitude toward the course. The means of the other three groups 

3.79, 3.85, and 3.52 indicated a neutral attitude toward the 

course. In particular, group I felt the course was highly fair 

(5.81), valuable (5.59), and important (5.59). Group I also 

rated the course as good (5.46), successful (5.35), meaningful 

(5.27), kind (5.19), strong (5.05), pleasurable (4.78), clear 

(4.62), interesting (4.62), and sensitive (4.54). Group II 

found the course slightly boring (2.70), dull (2.70), and pain-

ful (3.39) but fair (4.79). Group III had a similar reaction 

indicating the course was boring (2.89) but also agreed that it 

was fair (4.64). Indicating a negative response, group IV felt 

the course was boring (2.61), dull (2.63) and hazy (2.87). 

Relative to the concept Television Instruction in Mathe-

matics the mean scores differed from a negligible difference 

of .03 between groups I and II to a difference of .38 between 

groups III and IV. These very small differences in group means 
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were reflected in the non-significant F-level of .58. The means 

ranged from 3.30 to 3.68. Only group IV indicated a non-neutral 

attitude indicating a slightly unfavorable position toward the 

concept. The results would indicate that by taking a mathe- . 

matics course by television does not improve or deteriorate the 

attitude tottfard television instruction significantly. Without 

participating in the television course group I felt that being 

taught mathematics by television would be slightly boring (2.95), 

hazy. (3.08), weak (3.27), dull (3.30), and insensitive (3.35). 

Group II found television instruction in mathematics boring 

(2.6l) and dull (3.03) while group III rated it as weak (3.23) 

and hazx (3.34) as well as boring (2.94) and dull (3.09). Group 

IV indicated a mote negative attitude toward the concept by 

rating it as boring (2.4?), dull (2.97), hazy (3.11), worthless 

(3.21), weak (3.24), pad (3.29), insensitive (3.29), and mean-

ingless (3.37). 

Student attitudes in the four groups concerning the concept 

Mathematics Instructor. Math 1003 was significant. Group I4 

the lecture-recitation group, had a mean score of 6.15 which 

indicates a highly favorable attitude toward the instructor, 

whereas, groups II, III, and IV with means 4.14, 4.39, and 3.89, 

respectively reflected a neutral position. The results would 

indicate that the student attitude toward the course instructor, 

is considerable lessened when receiving instruction via tele-

vision. Group I found the mathematics instructor extremely 
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fair (6.54) and rated him highly favorable on all other scales. 

Group II indicated a primarily neutral feeling toward the in-

structor, However, they felt he v?as kind (4.55) > fair (4,61), 

good (4.67), -pleasurable (4.82) but slightly dull (3.42) and 

Tpoyin/A (3«30). Group XII fslfc fch.6 matliGniEtics ins ui*uct or 

slightly good (4.66), kind (4.74), pleasurable (4.74), important 

(4.80) and fair (4.83). The attitudes of group IV were neutral 

toward the instructor except they felt he was slightly dull (3.21). 

Summary 

The purpose of this chapter was to present the results of 

a criterion achievement test administered to 1.49 subjects in-

volved in four treatment groups in Fundamentals of Mathematics, 

Math 1003. A simple analysis of variance was used to treat the 

data. No significant F-ratio at the .05 level of significance 

was determined. It was concluded that no significant differ-

ences in achievement existed between the methods of instruction 

and follow-up. 

Twenty seven-point bi-polar scales comprised the semantic 

differential instrument which was administered to all subjects. 

Scores were summed over subjects and concepts and a Fearson 

product-moment correlation was calculated yielding a 20 x 20 

intercorrelation matrix of every scale with every other scale. 

The intercorrelation matrix was subjected to a principal axis 

factor analysis followed by a varimax rotation revealing the 

factor structure and factor loading on each scale (2). Thirteen 
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scales were determined to have high loadings on the evaluative 

factor and were taken as measures of attitude. The mean of 

the evaluative scales for each group on each concept were taken 

as a measure of group attitude toward the concept. The data 

was treated by a simple analysis of variance. The F~ratio ob-

tained on concepts Mathematics Course. Math 1003 and Mathe-

matics Instructor. Math 1003 was significant. On both concepts 

the lecture-recitation group had a significantly more favorable 

attitude toward the concepts than any of the television groups. 

The television groups had no significant differences in atti-

tudes among them. On the concept Television Instruction in 

Mathematics group I, II, and III indicated a neutral attitude 

while group IV had a slightly unfavorable attitude toward the 

concept. However, no differences were significant at the .05 

level. 

Chapter V is a summary of the experiment including con-

clusions and recommendations pertinent to the findings of this 

study. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The problem of this study was the determination of the 

effect upon students of teaching beginning college mathematics 

by closed-circuit television. The purpose of the study was to 

compare the achievement levels of students enrolled in a be-

ginning college mathematics course when taught by closed-circuit 

television and the regular lecture-recitation method. Three 

types of follow-ups were used with the television classes. One 

group had student-assisted study periods following the television 

presentation. Another group had access to videotape replays 

of any of the television lessons with no supervised study 

periods. A third group had unsupervised study and discussion 

as a means of follow-up. The students in this group were en-

couraged to form small discussion groups. Another purpose of 

this study was to determine student attitudes toward their 

instructor, course, and method of instruction. 

The subjects participating in this investigation consisted, 

originally, of 160 students enrolled in Fundamentals of Mathe-

matics, Math 1003 at Black Hills State College, Spearfish, 

South Dakota, during the fall semester of 1969. Fundamentals 

of Mathematics is a general course requirement for all 
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non-science and mathematics majors or minors. The subjects 

were randomly divided into four equal groups. Each of the 

groups was assigned one of the four treatments: conventional 

lecture-recitation, closed-circuit television followed by a 

student-assisted study period, closed-circuit television fol-

lowed by access to a videotape replay of any of the television 

lessons with no supervised study period, and closed-circuit 

television followed by unsupervised discussion and study. 

The same instructor prepared and videotaped the television 

lessons and taught the conventional lecture-recitation class. 

All classes met during the same hour and proceeded through 

the course at the same rate. The television lessons were ap-

proximately thirty minutes in length. However, all groups 

were presented the same basic material during the same lessons. 

The criterion measure used to determine the achievement 

levels of the four groups was a 100-item five-choice multiple 

choice examination. The results of a simple analysis of 

variance for one way design applied to the mean scores of the 

four groups yielded a nonsignificant P-ratio at the .05 level 

of significance. Therefore, the following hypotheses were 

rejected: 

Hypothesis I--The mean achievement of the students taught 

by the lecture-recitation method will be significantly higher 

than the mean achievement of 

a. the students taught by closed-circuit television fol-

lowed by student assisted study periods, 
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b. the students taught by closed-circuit television 

followed by access to videotape replay with no supervised 

study period, 

c. the students taught by closed-circuit television fol-

lowed by unsupervised study and discussion. 

Hypothesis II--The mean achievement of the students 

taught by closed-circuit television followed by unsupervised 
s 
i 

study and discussion will be Significantly lower than the mean 

achievement of 

a. the students taught by closed-circuit television fol-

lowed by student-assisted study periods, 

b. the students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

periods, 

Hypothesis III, which stated there would be no significant 

difference between the mean achievement of students taught by 

closed-circuit television followed by student-assisted study 

periods and students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

periods, was accepted. 

The criterion measure used to determine student attitudes 

toward the three concepts Mathematics Course, Math 1003. 
•A*"*-'#" L-. m nrnKii.i.niiiiini MI *«UJIL w j.i »•>' * -fcawwui MIM •# mr » mmmmiH mmu iii i W 

Television Instruction in Mathematics, and Mathematics In-

structor, Math 1003 was a twenty, seven-point, bi-polar, 

adjectival scale, semantic differential instrument. The 
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factor structure and factor loading on each scale was deter-

mined and those scales having high loading on the evaluative 

factor were taken as measures of student attitudes toward the 

concepts. Thirteen scales had high loading on the evaluative 

factor and comprised the final semantic differential instru-

ment used to measure student attitudes toward each of the con-

cepts, A simple analysis of variance for one way design was 

performed to test for significance between group means on each 

of the concepts. 

Relative to the concept Mathematics Course. Math 1003 a 

significant F-ratio was obtained. The mean differences among 

the groups were tested by use of Duncan's New Multiple Range 

Test. The mean attitude of students taught by the regular 

lecture-recitation method was significantly higher than the 

mean attitude of any of the other groups. There was no signi-

ficant differences in student attitude between the means of 

the groups taught by closed-circuit television. Therefore 

the following hypotheses were accepted: 

Hypothesis IV— The students taught by the regular 

lecture-recitation method will have a more favorable attitude 

toward Mathematics Course. Math 1003 than 

a, the students taught by closed-circuit television fol-

lowed by student assisbed-study periods, 

b. the students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

period, 
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c, the students taught by closed-circuit television fol-

lowed by unsupervised study and discussion. 

Hypothesis VII--There will be no significant differences 

in attitude toward Mathematics Course, Math 1003 among students 

taught by closed-circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion. 

An analysis of variance applied to the group means toward 

the concept Television Instruction in Mathematics yielded a 

non-significant F-level. Therefore, hypothesis V, which stated 

the students taught by the regular lecture-recitation method 

will have a more favorable attitude toward Television Instruction 

in Mathematics than 

a. the students taught by closed-circuit television fol-

lowed by student-assisted study periods, 

b. the students taught by closed-circuit television fol-

lowed by access to videotape replay with no supervised study 

period, 

c. the students taught by closed-circuit television fol-

lowed by unsupervised study and discussion, 

was rejected. 

Hypothesis VIII, which stated there will be no significant 

differences in attitude toward Television Instruction in Mathe-

matics among students taught by closed-circuit television 
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followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 

c. unsupervised study and discussion, 

was accepted. 

The means of the four groups under the concept Mathematics 

Instructor. Math 1003 were tes'ted by a simple analysis of 
i 

variance for one way design. The resulting F-ratio was signi-

ficant and Duncan's New Multiple Range,Test was applied to 

the mean differences of the groups. Group I, the students 

taught by the conventional lecture-recitation method, indicated 

a significantly more favorable attitude toward the concept 

than any of the groups taught by television. There was no 

significant differences among the groups taught by television. 

Thus hypothesis VI was rejected which stated that the attitude 

of students taught by closed-circuit television toward Mathe-

matics Instructor. Math 1003 will not differ significantly 

from the attitude of students taught by the conventional 

lecture-recitation method. Hypothesis IX stated that there 

would be no significant differences in attitude toward Mathe-

matics Instructor Math 1003 among students taught by closed-

circuit television followed by 

a. student-assisted study periods, 

b. access to videotape replay with no supervised study 

period, 
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c. unsupervised study and discussion. 

Hypothesis IX was accepted* 

All hypotheses were accepted or rejected at the .05 

level of significance. 

Conclusions 

Consistant with the purposes of this study and based on 

the analysis of the results of the experiment, certain con-

clusions are offered with reference to the population studied: 

1. Even though differences exist in the level of student 

achievement in a beginning college mathematics course taught 

by television and students taught by the lecture-recitation 

method the differences were not significant. It appears that 

students learn as well using television methods as using con-

ventional methods. The availability of student assistants or 

access to television videotape replay of the lesson does not 

significantly improve the level of achievement of students 

taught by television. Students seem to do as well when they 

are not supervised. 

2. Students taught by the conventional lecture-recitation 

method have a significantly better attitude toward a required 

mathematics course than students taught the course by tele-

vision methods. Having assistance by mathematically trained 

students available during the study period following the tele-

vision presentation or having access to the replay of videotapes 

of any of the television lessons does not measurable improve 

the attitude of students toward the course. 
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3. Students do not reflect any significant difference 

between their attitude toward television as a medium of in-

struction in "beginning mathematics and the conventional lecture-
I 

recitation method. The preconceived attitudes toward television 

instruction remains basically unchanged during exposure to the 

medium. 

4, Students taught by the conventional lecture-recitation 

method of instruction have a significantly more favorable at-

titude toward their instructor than do students taught via 

television with the same instructor. Even though students in 

the television classes do not dislike their instructor neither 

do they reflect a favorable attitude. It appears that the 

inability of students to interact with their instructor in the 

television method of instruction lessens the student's atti-

tude toward him and apparently the instructor's personality 

is not fully projected through the television medium. 

R e c ommendat i ons 

Further research is recommended in several areas relative 

to the effectiveness of teaching beginning college mathematics 

by television. Further testing in the area of levels of student 

achievement is urged. Even though no significant differences 

exist, there are differences. The use of an experienced teacher 

for follow-up discussion after a television lesson is suggested 

to improve student levels of achievement. Problem areas in a 

course could be more quickly discovered and more effectively 
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handled with an experienced teacher. Under the conditions of 

no special assistance to the students during the study period 

following the television lecture it is recommended that stu-

dents form study groups and be required to remain in the class-

room to discuss the television lesson as well as work on 

homework assignments. A further suggestion is to collect 

daily homework assignments, grade, and return them. Thus the 

television teacher as well as?the classroom assistants would 
i 

be more aware of student problems in the course and further 

instruction could be given in those areas. 

A second area of research interest indicated by the present 

study involves the measurement of change in student attitude 

when taught by television.. There appears to be a need for 

further investigation into the following: 

1. The comparison of student attitudes before and after 

taking a course by television, 

2. Comparing the changes in student attitudes during a 

television course and changes in student attitudes while taking 

other courses conventional1y, 

3. The comparison of the change in attitude during a 

television course among special groups of students; for example, 

elementary education majors, business majors, social science 

majors, etc., 

The comparison of student attitude change during a 

television course and student attitude change in large lecture 
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classes, small lecture classes, or other methods of instructions, 

5. The comparison of changes in student attitudes toward 

concepts related to television instruction where students would 

be allowed to interact with the television instructor by means 

of a special two-way communication system. 

Research is no longer centered only on comparing television 

instruction with non-television instruction with no specifi-

cation of the type of method used. Some of the most important 

Questions of current interest are concerned with identifying 

the methods and techniques of television instruction rather than 

with results in the attainment of educational objectives. 
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APPENDIX A 

FUNDAMENTALS OF MATHEMATICS 
Final Examination 

Directions: DO NOT WRITE ON THE TEST BOOKLET. Place your 
answers on the answer sheet provided. Indi-
cate the correct answer by darkening the ap-
propriate circle on the answer sheet. Each 
Question has only one correct ansî er. 

Questions 1-4: Recall the ancient Egyptian numerals:: 

/ n 9 $ /"" ^ 
one ten hundred thousand ten thousand hundred thousand 

million 

1. Write 23^06 in Egyptian numerals, 

a) // /// Q 3 j u " 

b) nn /// //// y 

o rr 9 /i s)/) n n 

a) rr 9. 9 ^ 9 ni" 

e) None of these 

2. W r i t / ~ ~ f ~ f $ /innnn in the decimal system 

a) 1379 (b) 13709 (c) 137090 (d) 137900 (e) none of 

these 

3. The ancient Egyptian numeral system was: 

a) repetitive, positional and base ten 
b) positional, base ten, and additive 

. c) not positional, not repetitive, but used base ten 
d) additive, repetitive and needed only ten symbols 
e) none of these 

k. Ada: 9 9 9 /)/?/)///// . 3 9 Afinnn ///// 
S 9 9 <0 ' ' nnnn // 
999 

a) ^ 33 nnnn //( d) S? 33 nnn /// 

& $9 e) 7ie„e of these. 
q) 999 nnnn /// 
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5. 

6. 

7. 

10, 

11. 

Which of the following are features of the Hindu-Arabic 
numeral system? 

5. Needs only nine symbols 
6. Uses the subtractive 

principle 
7. Positional 

1. Uses base ten 
2. Additive 
3. Uses a placeholder symbol 
b. Repetitive 

(a) all 7 
(b) 1,2,3,^,5,7 
c 1,2,3,^,6,7 

(e) 1,2,3,7 

How many symbols are necessary for a base three number system? 

(a) two (b) three (c) four (d) ten (e) none of these 

tfrite 1021^.^ in expanded notation 

(a) 1 • 3^ + 0 • 3^ + 2 • 32 + 1 

(b) 1 • 10^ + 0 * 102 + 2 • 10 + 1 

(c) 1 • 33 * 0 . 32 + 2 • 3 + 1 
(d) 1 * 9 + 0 . 6 + 2 . 3 + 1 

8. Form a complete addition table for base three 

(a) _ + 1 2 3 (b) + 0 3.' 2 (c) + 0 1 2 3 
,1 2 3 10 0 0 1 2 0 0 1 2 3 2 3 10 11 1 1 2 10 1 l 2 3 10 
3 10 11 12 2 2 10 11 £ 2 3 10 11 

1 t 3 , 3 10 11 12 

9. Add: 122., + 201^, three xthree 

(a) 3 2 3 ^ ^ (b) 400 
three 

(c) 1000 
three 

(dr) 1100 three 

(e) none of these 

Change 2 1 0 2 ^ ^ to base 10. 

(a) 65 (b) 23 (c) 35 (d) 195 (e) none of these 

Change to base three. 

(a} 5l0three (b) 1 2 1 0 ^ ^ ( c) 121,, (d) 210 

(e) none of these 

three 

three 
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12. A set of three; elements has how many subsets? 

(a) 3 (b) 6 (c) 9 (d) 8 (e) none of the^e 

13. Suppose A = (o, l}. Which of the following is true? 

(a) OSA (b) /o]a (C) 0 6 A (d) acfo, l] • 

(e) ocfo; l] 

14' WhichS6fBtv,^ k n
x / i S a. counting number between 2 and 3?. 

wiixcri of the following is a true statement? , ^ 

(a) B = ̂  (f>J (-5) £ g ( c ) C b 

(d) B = 0 (e) none are true 

15. Determine AC B where A = [o] and B = £, iJ t ' 

( a ) W (b) B (<=) A (a) $ (e) [o, i, 

16. Suppose C = {cat, dog} and D = feat, cow hors'e I 
Whicn of the following is a true*statement? * 

(a) n (CCD) 5 
(b) n(C) + n(D) = n(CVD) 
(c) n(C+D) = 
(d) rt(C)On{D) * n(CCD) 
(e) none of these 

1?. If A - (o, 1, 2J and B = 2J determine A B, 

(a) ^0,1,2} (b)[l,2j (c) (j> (d) [oj (e) none of these 

18. Find A x B where A ~ jaj and B = ^a,bj 

(a) [(a,a), (a,b)j 

(b) [(a, a), (a,b), (b,a)j 

(c) ̂ (a,b)j 

(d) [(a,a), (a,b), (b,a), (b,b)j 

(e) none of these 

19. Determine <f> X j oj 
< a ) 

( b ) 0 ta\ f 
hane cj these, 

(c) j(0„0)j 
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2 0 , A / \ i0^ . a n d, ? 7 • Choose the true statements 
from uhe following list of statements* 

1. Ac B 2. A SB 3. n(A) matches a proper subset 

h A 0 f n ( B>' 

4-. A matches a proper subset of B 

5. n(A)<n(B), 

(a) 1 only (b) 2 and 3 only ( c) 4 only 

(&) 4 and 5 only (e) 5 only 
2 1' trup?= a n d ° = fcat» d°s] which of the following is 

(a) G < D (b) n(C)< n(D) (c) n(C-D) = 0 (d) C = D 

(e) None are true 

22, Rf_ArT iXJ f, e v e n
A
c o u n ting number less than 13} and 

~ l1»2>3,4,5,6/, find A/|B. J 

(b) ^' 2' 3^' 5' 6' 7' 8'9,10, 11, 12] 

(c) 0 
(d) ^2,4,6] 
(e) none of these 

23. If A is any set what is A/7$1 

(a) A (b)^(c) 0 (d) (e) none of these 

2k. Suppose B = (a,b,c) . n(B) is a ? 

(a) set (b) sum (c) product (d) number (e) none of 

these 
25. N W =» ? 

(a.) <f) (b) 1 (c) 0 (d) n (e) none of these 

26. Which of the following sets are finite? 

(a)tt, 1, 1 , 1 X 
(1 3 5 7 J 

(b) ja / a and b are integers and b ^ oj 

(c) (x / x is a cell in the human body j 

(d) all of these sets are finite 
(e) none of these sets are finite 
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27. Determine the set of divisors of 12 

(a) 1,2,3,4,6 (b) 2,3,4,6, 12 (c) 1,2,3,4,6,12 

(d) 2,3,4,6 (e) none of these . 

28. Determine the prime factorization of 36. 

(a) 4 • 9 (b) 2.2.3-3 (c) 2-2'9 (d) 62 (e) none of 
these 

29. Find the greatest common divisor of 48 and 64. 

(a) 16 (b) 2 • 3 (c) 2 (d) 3072 (e) none of these 

30. Which of the following numbers are prime? 1,2,3,5,9,11 

(a) 1,2,3,5,11 (b) 1,3,5,9,11 (c) 2,3,5,9,11 

(d) 2,3,5,11 (e) all are prime 

31. Determine the set of common multiples of 3, 8, and 12. 

(a) {l} (b) £l2,24,36,...} (c) {zht48,72,... J 
(d) [12,36,60,.. (e) none of these 

32. 6 is what type of number? 

(a) perfect (b) abundant (c) defective (d) prime 

(e) none of these 

33. All primes are ? 

(a) perfect numbers (c) defective numbers (e) none of 

(b) abundant numbers (d) odd numbers 

34. There exists a largest prime. 

(a) true (b) false 

35. What is the remainder after "casting out nines" from 
190929899. 

(a) 1028 (b) 11 (c) 2 (d) 0 (e) none of these 

36. If A and B are disjoint sets and if x = n(A) and y-n(B) 
then x+y = ? 

(a) A^B (b) n(A+B) (c) A+B (a) n(AOB) (e) none of 
these 
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37. If A and B are sets and if x=n(A) and y=n(B) then x * y - ? 

(a) A x B (b) n(A.B) (c) A»B (d) n(AxB) (e) none of 
these 

38. If A and B are sets such that B A and if x=n(A) and 
y-n(B) then x-y = ? 

(a) A-B (b) n(A-B) (e) A+ (-B) (d) |n A + (-B)j( (e) None 
of these 

39. Subtraction is said to be the _? operation of addition. 

(a) reverse (b) inverse (c) converse (d) transverse 

(e) none of these j 

H-0. Division of whole numbers'may be performed by using 
repeated ? 

(a) addition (b) subtraction (c) multiplication 

(d) factoring (e) none of these 

41. Subtraction on the set of rational numbers is ? 

(a) commutative but not associative 
(b) associative but not commutative 
(c) associative and commutative 
(d) neither associative nor commutative 

42. Division on the set of rational numbers is ? 

(a) commutative but not associative 
(b) associative but not commutative 
(c) associative and commutative 
(d) neither associative nor commutative 

43. Which of the following is an example of the use of the 
associative property of addition on the set of rational 
numbers ? 

(a) (1+2) +j| + l|j = j(i + 2) + ij +^L « 

(b) fl + l\ + 1 =/l + l V 1 
12 37 ^ ( 2 ^ 3 

(c) (z + 3) + 4 = 4 4- (2 + 3) 

(d) (2 • 3) • 4 = 2 • (3 • 4) 

(e) (1 + 3) + (4 +5) = (4 + 5) + (1 +3) 
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44. 2 • 2 • £l .+ l̂ J is an example of what 

basic property on the set of rational numbers? 

(a) commutative property of addition 
(b) associative property of addition 
(c) distributive property of multiplication over addition 
(d) associative property of multiplication 
(e) none of these 

45. 1 . 1 = 1 . 0 is an example of what basic property on the 
1 1 1 1 
set of rational numbers? 

(a) commutative property of multiplication 
(b) property of one 
(c) property of zero in multiplication 
(d) multiplicative inverse property 
(e) multiplicative identity property 

46. 2 * | = 1 is an example of what basic property on the set 

of rational numbers? 

(a) additive inverse property 
(b) multiplicative inverse property 
(c) additive identity property 
(d) multiplicative identity property 
(e) none of these 

47. If a and b are rational numbers, we define a - b as ? 

(a) a • 3. (d) b -t a (c) b + (-a) (d) a + (~b) 
b 

(e) none of these 

48. If a and b are rational numbers, b ^ 0, we define a ; b as 

(a) b • 1 ("fr) 1. • 1. (c) a . 1_ (d) 1 . b (e) none of 
a a k b a these 

49. Which of the following numbers is not rational? 
0, .212121... }-fz 

(a) .212121... only 
(b) /2~ only 
(c) , 212121., . and <42 only 
(d) 0 and 4~2 only 
(e) all are not rational 
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50. Write 28 as a mixed fraction. 
10 

(a) 2 + 4 (b) 14 (c) 2.8 (a) 2-4 (e) none of these 
5 5 5 
? 

51. Write 6 as an improper fraction. 

(a) 12 (b) (c) 8 (d) 6.4 (e) none of these" 
5 5 5 

52. Write 206,000,000 in scientific notation 

(a) 206 x 106 (b) 20.6 x 107 (c) 2.06 x 108 

(d) .206 x 10^ (e) none of these 

53. Zero is called the _?_ element of addition in the set of 
rational numbers. 

(a) inverse (b) initial (c) lowest (d) identity 

(e) none of these 

54. If a is a rational number and a f- 0, we call 1 the ? of a. 
a 

(a) reciprocal (b) identity (c) divisor (d) opposite 

(e) none of these 

55. By definition, any real number can be expressed as ? 

(a) a quotient of two integers 
(b) an infinite non-repeating decimal 
(c) a sum of txvo primes 
(d) an infinite decimal 
(e) none of these 

56. The number 1 is 
2 

(a) an integer but hot a rational number 
(b) an irrational number but not an integer 
(c) a real number but not a rational number 
(d) a real number and a rational number but not an integer 
(e) none of these 

57. In the sentence " x is a rational number" the letter x is 
a (an) ? 

(a) variable (b) constant (c) set (d) truth number 

(e) none of these 
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58. By definition, a rational number is any number than can be 
expressed as ? 

(a), an infinite, non-repeating decimal 
(b) a quotient of two integers 
(c) a finite decimal 
(d) a sum of two odd primes 
(e) none of these 

59. Which of the following sentences are statements? 

1. x 4- 3 = 8 
2. 5 + 1 = 8 
3. John is 5 years old. 
4. He likes to eat apple pie. 

(a) 1,2 only (b) 1,3 only (c) 1,4 only (d) 2,3 only 

(e) none of these 

60. Which of the following is an example of an open sentence? 

(a) John loves apple pie. 
(b) Negative one Is less than any positive integer, 
(c) 5> 1 
(d) He owns a new Pord car. 
(e) None of these 

61. Insert the correct symbol < or > between the numbers 

"i 

2 5 

(a) < (b) > 
62. Translate the following verbal instruction into a mathematical 

sentence. A number is twice as large as some given number 
and their sum is 48. 

(a) x + 4-8 = 2x (b) 2x + y = 48 (c) x + Y = 48 

(d) 2x x = 48 ( e ) 2 x + 4x = 48 

63 - 6?. Following is a partial list of the basic properties 
concerning the set of rational numbers. 

1. commutative property of addition 
2. commutative property of multiplication 
3. associative property of addition 
4. associative property of multiplication 
5. distributive property of multiplication over addition 
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63. 5*(1 + 6) + 6*11 = (5*1 + 5*6) + 6*11 

64. 

65. 

66. 

67. 

68. Reduce (x + y 

« 5*1 + (5*6 + 6.11) 

» 5*1 + (6-5 + 6*11) 

= (6.5 + 6-11) + 5.1 

- 6.(5 + 11) + 5*1 

fer (x + 

and x ^ y, to its lowest terms, 

(a) 1 (b) y 

for the reason 
statement 

5.1 

(a) 1 b) 2 (c) 3 
(d) 4 e) 5 

(a) 1 b) 2 (c) 3 
(d) k e) 5 

(a) 1 b) 2 (c) 3 
(d) 4 e) 5 

(a) 1 b) 2 (c) 3 
(d) 4 e) 5 

(a) 1 b) 2 (c) 3 
(d) 4 e) 5 

are rational numbers 

x - 1 

69. Add: 2 

x - y 
(°) x|L±_x£ (d) 1 (e) none of 

x^ - y x" these 

+ "X where x and y are rational numbers, 
x + y y 

(a) P + 3 V — (b) 5y„ +, 3* . (c) 2y + 3x 
(x + y)«y Xx + y)*y (x + yJVy 

(d) 5 (e) None of these 
(x + y).y 

70-79. The ten basic properties of rational numbers with ap-
propriate abbreviations are as follows: 

C a Commutative Property of Addition 

Commutative Property of Multiplication 

Associative Property of Addition 

Associative Property of Multiplication 

Distributive Property of Multiplication over 
addition 

Property of Zero in Addition 

'm 

a 

A 
m 

D+ 

P^ 
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P^ Property of one 

P Q m Property of zero in multiplication 

I a Additive inverse property 

I m Multiplicative inverse property 

What basic property is being used in each of the statements 
70 - 79. (Refer to the above abbreviations.) 

70. (0 + |) + 2 = 2 + (0 + I) 

(a) P (b) C (c) A (d) D. (e) Hone of these 
o a a i + 

71. 0 +'3 =[~2 + (-"2)] +" 

79. 

(a) P 0 (b) D + (c) (d) I (e) None of these 

72. (| • 2} • 0 = 1 • 0 

(a) P q (b) P 0 ) m (c) I m (d) P^ (e) None of these 

73. [(2+1) > l] . 3 = (2+1) . 3 

(a) P (b) A (c) D, (d) I (e) None of these 
1 m + m 

74. 2 • [(3+4) • 5j = 2 . (3-5 + 4-5) 

(a) A (b) A (c) E), (d) C (e) None of these 
r~
 a 1 ' m 

75. p +~l) + O j . 5 = [ 2 + ("I + °3 . 5 

(a) A (b) D, (c) P (d) I (e) None of these 
_ » T o a 

76. (j2 + 1) • (3 + 0)/ • 1 = (2+1) . [(3 + 0) • l] 

(a) A (b) P (c) A (d) D (e) None of these m 1 a 

77. (1 • 0) . (1 + 0) = (1 + 0) • (1 • 0) 

(a) C m (b) P_ (c) P (d) P (e) None of these 
r*~ ^ O | Til 

78. (_(5 + ~5) • 2f . "3 = (0 . 2) • -3 
(a)Am (b) P q (c)I a (d) I (e) None of these 

(§•})• "t + 3> -(§-})-* + (§-I>3 

A None of these *u m a t 
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80. Write _2«3 . as an equal fraction with numerator 2^.3^*5 
5-7 

( a ) ( t ) ( c ) 4 4 ^ - - <« Za• 32.-.q 

2 *3 •5*~ •7 2*3*5*7 22.3 .5*7 2-3-5^.7" 

(e) None of these 
81. Reduce 234 to its lowest terms: 

390 

(a) 2. (tO 36 (c) 117 (d) 78 (e) None of these 
5 65 195 130 

82. Convert 1.002 to a common fraction. 

(a) 1 (b) 102 (c) 102 (d) 12 (e) None of 
100 1000 1000 these 

83. Find: ("3 + "3) + "2 

(a) "8 (b) "11 (c) "2 (d) 2 (e) None of these 

84. Compute: .24 + 21 
50 

22 (b) (c) .45 (d) .355 (e) None of these 

85. Perform the indicated operations on the following and write 
4- n v i n t . i A u t Z ^ _ .3 - . _ _ n in 2 ^ - > \ ^ 

5 
the answer in reduced form: 2 -fl + l\ 

\2 3J 

2Z ("b) 12 (c) ̂  (d) 62 (e) None of these 

86. The rational numbers a and c are equal if ? 
b d 

(a) a . c = 1 (b) a • e ~ b • d (c) a • d = b • c 
b d 

(d) s, • b = c • d (e) None of these 

87. Find jji + 0̂  . ij + (0 . 2J 

0 (b)l (c) 1 (d) 2_ (e) None of these 
3 3 
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88. Find: ^2 .~l) + ^"5 • ij 

(a) 0 (b) 2 (c) "1 (d) "2 (e) None of these 

89. . a - (b + c) = ? for any rational numbers a, b, and c. 

(a) (a-b) + c (b) (a+b) - c (c) (a-b) - c 

(a) 5-(-b)j - ( -c) (e) None of these 

90. Perform the indicated division and reduce the result: 
21 5 
125 c 6 

(a) 105 (b) 35 (c) 5 (d) 1 (e) None of these 
756 252" 36 5 

91. Find: (6 - -3) + 

(a) 5 (b) 13 (c) ~1 (d) ~7 (e) None of these 

92. Find U~2 + 2) • (7 + -3)] = 

(a) 1 (b) 0 (c) 5 (d) "1 (e) None of these 

93. Find (-1.2 + 1.02) - ".2 

(a) .02 (b) .38 (c} ".02 (d) ".38 (e) None of these 

9k. Determine the solution set for the equation |x | = 12 where 
the replacement set is all integers. 

(a) [l2j (b) £"12} (c) £l2, ~12| (d) $ (e) None of these 

95. If the replacement set is all integers find the truth set 
for the equation fx - 1j = 0 

P 
(a) (p (b) |o} (c) (d)|i» ~i| (e) None of these 

96. Give the replacement set f~2, "1, 0, 1, 2] find the truth 
. set for the inequality 2 • x < 3. 

(a) {l| (b) [l,o] (c) £l,0,-i] (d) [l,0,"l,-2} 

(e) None of these 

97. Find the truth set for the equation 2.x + 3 = 7 where the 
replacement set is the set of all integers. 

(a) j-2} (b) (c) jjj-j (d) [3 l| (e) None of these 
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98. What is .3# of 250? 

(a) .75 (b) 7.5 (c) 75 (&) .075 (e) None of these 

99. 5 Is what per cent of 12.5? 

(a) 62.5% ("b) ̂ 0% (c) (a) 6.25^ (e) None of these 

100. 21 is yfo of what number? 

(a) 630 (b) 7000 (c) .63 (d) 70 (e) None of these 



APPENDIX B' 

Instructions: The purpose of this study is to measure'the 
meanings of certain things to various people "by having them 
judge them against a series of descriptive scales. In taking 
this test, please make your judgement' on the basis of what these 
things mean to .you. On each page of this booklet you will find 
a different concept to be judged and beneath it a set of scales. 
You are to rate the concept on each of these scales in order*. 

Here is how you are to use these scales: 
| 

If you feel that the concept at the top of the page is very 
closely related to one end of the scale, you should place your 
check-mark as follows: 

Pair X : •-Unfair 

or 

Fai] Unfair 

If you feel that the concept is guite closely related to 
one or the other end of the scale (but not extremely), you should 
place your check-mark as follows: 

Fair X Unfair 

or 

Pair Unfair 

.th® concept seems qnlx slightly related to one side as 
opposea uo the other side (but is not really neutral), then vou 
would check as follows:. 

Fair X Unfair 

or 

Fair Unfair 

ine direction toward which you check, of course, depends 
the two ends of the scale seem most characteristic 

of the thing you are judging. 

141 
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If you consider the concept to be neutral on the scale, 
both sides of the scale equally associated with the concept, 
or if the scale is completely irrelevant. unrelated to the 
concept, then you should place" your check mark in the middle 
space: 

Fair : : : X : : : Unfair 

It is important that you place your check-marks in the 
middle of spaces, not on the boundaries: 

This Not This 
:__X : : : : X 

Be sure you check every scale for each concept. DO NOT 
OMIT ANY. Never put more than[one check-mark on a single 
scale. ; 

DO NOT LOOK BACK AND FORTH THROUGH THE ITEMS. Do not 
try to" remember how you checked similar items earlier in the 
test. Make each item a separate and independent judgement. 
Work at fairly high spped through this test. Do not worry or 
puzzle over individual items. It is your first impressions, 
the immediate "feeling" about the items, that we want. On the 
other hand, please do not be careless, because we want your 
true impressions. 
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RATE THE FOLLOWING 

MATHEMATICS COURSE, MATH 1003 

Dull 

Fair 

Thick 

Active 

Sad 

Light 

Insensitive 

Cruel 

Valuable 

Important 

Weak 

Tense 

Bad 

Awful 

Hazy 

Boring 

Slow 

Meaningful 

Painful 

Successful 

Sharp 

Unfair 

Thin 

Passive 

Happy 

Heavy 

Sensitive 

Kind 

Worthless 

Unimportant 

Strong 

Relaxed 

Good 

Nice 

Clear 

Interesting 

Past 

Meaningless 

Pleasurable 

Unsuccessful 
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RATE THE FOLLOWING 

TELEVISION INSTRUCTION IN MATHEMATICS 

Nice 

Important 

Slow 

Passive 

Successful 

Worthies 

Kind 

Pleasurable 

Thin 

Sensitive 

Meaningless 

Good 

Sharp 

Borine 

Clear 

Unfair 

Awful 

Weak 

Happy 

Unimportant 

Past 

Active 

Unsuccessful 

Valuable 

Cruel 

Painful 

Thick 

Insensitive 

Meaningful 

Bad 

Dull 

Interesting 

Tense • 

Hazy 

Pair 
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RATE THE FOLLOWING 

MATHEMATICS INSTRUCTOR, MATH 1003 

Pleasurable 

Active 

Nice 

Tense 

Thin 

Unfair 

Unsuccessful 

Strong 

Happy 

Hazy 

Important 

Interesting 

Cruel 

Sensitive 

Good 

Heavy 

Worthless 

Dull 

Slow 

Meaningful 

Painful 

Passive 

Awful 

Relaxed 

Thick 

Fair 

Successful 

Weak 

Sad 

Clear 

Unimportant 

Boring 

Kind 

Insensitive 

Bad 

Light 

Valuable 

Sharp 

Fast 

Meaningless 



APPENDIX C 

COURSE OUTLINE 

UNIT I 

Lesson 1 
Lesson 2 

Lesson 3 

Lesson 
Lesson 
Lesson 

UNIT II 

UNIT III 

k 
5 
6 

Lesson 7 
Lesson 8 
Lesson 9 

Lesson 1 
Lesson 2 
Lesson 3 
Lesson h 

Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 

Lesson 9 
Lesson 10 

Lesson 1 
Lesson 2 
Lesson 3 

Lesson k 
Lesson 5 

Numeration System - The "Hand System" 
Numeration Systems - The Ancient Egyptian 
Numeral System 
Numeration System - The Hindu-Arabic 
Numeral System 
Sets and Some of Their Properties 
Properties of Sets Continued 
One-to-One Correspondence and Cardinal 
Numbers 
Number Bases - Base Five and Base Two 
Changing Number Bases 
Examination Over Unit I 

Addition of Whole Numbers 
Properties of Addition in Whole Numbers 
Multiplication of Whole Numbers 
Properties of Multiplication of Whole 
Numbers 
Addition and Multiplication Algorisms 
Subtraction of Whole Numbers. 
Division of Whole Numbers 
The Order Relation in the Set of Whole 
Numbers 
Review of Unit II 
Examination over Unit II 

Greatest Common Divisor and Euclid's Algorism 
Prime Numbers and Some Divisibility Properties 
Fundamental Theorem of Arithmetic and Least 
Common Multiple 
Special Kinds of Numbers 
Some Special Methods and Problems in Number 
Theory 

1H-6 



UNIT IV 

1*1-7 

Addition of Fractions 
Multiplication of 

Lesson 1 Introduction to Fractions 
Lesson 2 Operation on Fractions 
Lesson 3 Operation on Fractions 

Fractions 
Lesson k Operation on Fractions - Subtraction and 

Division 
Lesson 5 Decimal Fractions 
Lesson 6 The Set of Rational Numbers 
Lesson 7 Review of Units III and IV (No 
Lesson 8 Examination over Units III and 

Television) 
IV 

UNIT V 

Lesson 1 
Lesson 2 
Lesson 3 

Lesson 4 

Lesson 5 
Lesson 6 
Lesson 7 
Lesson 8 
Lesson 9 
Lesson 10 

Sentences and Truth Sets 
Negative Numbers 
Operations on Rational Numbers 
and Subtraction 
Operations on Rational Numbers 
and Division 
Basic Properties of Rational Numbers 
Some Theorems of Rational Numbers 
Problem Solving in Rational Numbers 
Introduction to Real Numbers 
Review of Unit V (No Television) 
Examination over Unit V 

Addition 

Kult i pii cat i on 

Final Examination during Examination Week 
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