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CHAPTER 1
INTROBUCTION

Teachers are seldom satisfied with the performance of
pupils assigned to them. Many are constantly searching ior
various ways by which they may assist pupils to improve their
performance. The use of cducational communications devices
can serve as means for impreving learning is the schools and
has been explored by many people interested in research,

In the face of the need for imprcved instruction, however,
many research studies involving audio-visual devices give
little evidence in swuggesting improved applications of these
media in the instructional prodess (4, 7, 11, 12}, Fritz

(5, p, 2) reported that "These studies . . . have rcpeatedly
revealed no significant differences.” He concluded that the -
conceptual role of these media could be changed from one of

L]

"supplementary”™ to that of "complementary,”™ which would allow
them to exercise optimal impact in the teaching-learning
process,

Fritz's definition of the "complementary role” of audie-
visual media in instruction is this: when any task can be

performed by a technological device at least as effectively as

though the tcacher were doing it, it should be assigned to the
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device. The definition is somewhat qualified by Fritz when

he says,

The comparative advantage of such media as films,
television, and tape recordings suggests that these
devices be selected to provide that part of the
instruction which they can perform as effectively as
the teacher, and leave the teacher the task of inter-
acting with the students in ways that lead to deeper
insights into the particular unit of instruction (5,
ppl 8“9)!

This study was concerned with the practical application
of tape~recorded instruction when understood in light of the

above qunalified definition.

Statement of the Problen

The problem of this study was to compare arithmetic per-
formance scores of pupils who had been presented tape-recorded
instruction with arithmetic performance scores of pupils whe
had received the same instruction by means of traditioﬁal
teaching methods,

The study was concerned with the following sub-problems:

L. To analyze the pupils on the hasis of total experi-
mental group performance and total control group performance.,

2. To analyze the subgroup performance of the three
ability levels into which sach group was divided,

3. To analyze the performance on the basis of sex of

pupils,



Hypotheses

The following hypotheses were tested:

1. There will be no significant difference in arithmetie
performance between seventh grade pupils recceiving tape-re-
corded instruction and seventh grade pupils receiving instruc-
tion by traditional teaching procedures;

2., There will be no significant difference in arithmetic
performance between seventh grade pupils with high ability
receiving tape-recorded instruction and seventh grade pupils
with high ability receiving instruction by traditional
teaching procedures,

3. There will be no significant difference in arithmetic
performance between seventh grade pupils with average ability
receiving tape-recorded instruction and seventh grade pupils
with average ability receiving instruction by traditional
teaching procedures,

4, There will be no siguificant difference in arithmetic
performance between seventh grade pupils with low ability
receiving tape-recorded instruction and seveath grade pupils
with low ability receiving instruction by traditional teaching
procedures,

5. There will be no significant difference in arithmetic
performance between seventh grade girls receiving tapé—re-
corded instruction and seventh grade boys veceiving tape-

recorded instruction.



6. There will be no significant difference in arithmetic
performance between seventh grade girls with high ability
receiving tape-recorded instruction aand seventh grade boys
with bhigh ability receiving tape-recorded instruction,

7. There will be no significant difference in arithmetic
performance hetween seventh grade girls with average ability
recelving tape-recorded instruction and seventh grade boys
with avérage ability receiving tape-recorded instruection,

8. There will be no siganificant difference in arithmetic
performance between seventh grade girls with low ability
receiving tape~rccorded instruction aand seventh grade boys
with low ability receivisg tape-recorded instruction,

9. -There will be no significant difference in arithmetic
performance between seventh grade girls receiving tape-re-
corded instruction and_séventh-grade girls receiving instruc-
tion by traditional teaching procedures,

10. There will be no significant difference in arithmetic
performance between seventh grade girls with high ability
receiving tape-recorded instruaction and seventh grade girls
with high ability receiving instruction by traditional pro-
cedures,

11. There will be no significant difference in arithmetic
performance between seventh grade girls with average ability
receiving tape-recorded instruction and seventh grade girls
with average ability receiving instruction by traditional

teaching procedures,



12, There will be no significant difference in arith-
metic performance between seveath gyvade girls with low
ability receiving tape-recorded iastruction and seventh
grade girls with low ébility recelving instrvction by tra-
ditional teaching procedures,

13. There will be no significant difference in arith-
metic performance between seventh grade boys receiving tape-
recardeﬁ instruction and seventh grade boys receiving instruc-
tion by traditional teaching procedures.

14. There will be no significaat difference in arith-

metic performance between seventh grade boys with high

[N

ability veceiving tape-recerded instruction and seventh grade
boys with high ability veceiving instruction by traditional
teaching proceduves,

15. There will be no significant difference in arith-
metic performance betweeﬁhseventh grade boys with average
ability receiving tape-vecorded instruction and seventh grade
boys with average ability receiving instruction by tradi-
tional teaching procedures,

6., There will b2 no signifiéant difference ia -arith-
metic performance between seventh grade hoys with low ability
receiving tape-recorded instruction and seventh grade boys
with low &bility receiving instruction by traditional teaching

procedures,



Background and Significance of the Study

The discovery of @ better approach to teaching is the
concern of many who are engaged in educaticnal research.

Miller (9) stated that one of the needs in the teaching
of arithmetic in the elementary schooi is that of a cen-
tinuing search for an optimum approach. Another writer (3)
has implied that the primary task of professiconal educators
is to iﬁprove the process of education as much as possible
and as rapidly as possible.

There is genmeral agreement anong those interested in
education that changes inand expansion of knowledge call for
changes in teaching techniques, With the world's knowledge
doubling'every eight to ten years (3, 16), a constant eval-
uation of teaching methods become imperative. Soghomonian
(17, p. 395) has pointed out that "Social change is taking
place faster 1han at any time in world history." He con-
cluded that institutions and people must change if they are
to survive. To accomplish this, schools must change and
teach for change, This means a drastic overhaul of the cur-
riculum, the utilization of instructional technology, and
more education per tax dollar,

Lang (8, p. 469) called attention to the need for
changing teaching techniques when he stated, "Instructional
technology, then, in whatever form it may appear, has specific
implications fer curriculum, methods of instruction, teacher

maapower utilizatien, school finances, and philosophy.”



Among the several studies made in recent years which
involved the use of tape-recorded instruction, two of the
studies (6, 12) found no significant difference between two
methods of instructioh described as "direct-detailed” and
"directed-discovery.,” Rowlett (14, p. 7) concluded that the
inconsistencies in the findings wmay have been due to the indi-
vidual perception of method, dissimilarity of subjects, or the
possibfe non-equivalence of learning tasks. Companion studies
(10, 14, 15, 16}, which compared the "direct-detailed” and
"directed-discovery"” methods showed significant differences
in achievement, with low ability groups benefiting more from
the "direct~detailed” method and the average and ahove average
pupils recelving greater benefit from the "directed-discovery"
method,

Banghert and Spraker (2) conducted an investigation of
the role of group influences on creétivity during mathematical
problem solving to detcrmine whether or not the subjects bene-
fited from active participation within a group as opposed to
working alone, The report was the last of a series of five
reseavrch studies on group problem solving conducted at the
University of Virginia under the sponsorship of the Group
Psychology Bureau of the Office of Naval Research, In none
of the five studies completed did the group factor make any
contribution to problem solving. There seemed to be a con-

sistent, if slight, advantiage to solving problems alcne,



Twyford (18) stated that, in educational research, we
are conducting investigations of the most difficult typé,
and that all types of research are important--from the most
controlied experiment to the simplest dem¢nstration, He
concluded that "We should, however, endeavor to use an ex-
perimental design to solve important problems, rather than
just to get an answer."

In the search for more efficient and effective methods
of directing learning activities, teachers must be both
flexible and perceptive as they employ new, and, sometimes,
seemingly radical instructional techniques.

Since it is generally acceplted that a lack of arithmetic
concepts-and skills handicap aw individuval, not only during
his scheol life, but throughou; his adult life, this study
was undertaken to determine the value of tape-recorded in-
struction used as a complementary aid to the teacher as plans
were made to meet the needs of pupils faced with this problem,

Fritz (5, p. 31) posed the question, "In what ways and
to what extent may the use of the available communications
media such as television, slides, films, and tape recordings
improve significantly the tcaching~learning process in the
schools?”

Answers to the above question, through the use of rela-
tively inexpensive and readily available recording eguipment,

were sought in this study.



Definition of Terms

Complementary role., The use of taped instructiomn as a

means of extending the effectiveness and efficiency of the
classroom teacher,

‘Experimental Group. Pupils in the seven arithmetic

classcs who received tape-recorded instruction.

Contrel Group., Pupils in the seven arithmetic c¢lasses

taught by the traditional teaching method,

High Ability Subgroup. A subgroup in which each pupil's

total score on the 58A Primary Mental Abilities test was 120

or above,

Average Ability Subgroup. A subgroup in which each

pupil’'s total score on the above mentioned test ranged from
100 to 119,

Low Ability Subgroup. A subgroup in which each pupil's

total score on the above meantioned test was 99 or helow.

Instruction Sheet. A handout with illustrations and

practice exercises which accompanied the tape-recorded
instruction used in the experimental group classes.

Taped Instruetion, Instruction magnetically recorded

on metallic-coated plastic tape played back to the experi-
mental group classes accompanied by an instruction sheet.

Script Lesson. Typed instruction used to make the tape-

recorded instruction committed to memory and presented to

the control group classes,
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Traditional teaching procedure, A term used to describe

the teaching method which employs the use of lecture, demon-
stration, drill and practice ordinarily used in conducting
classes.,

_Homoqeneous class. A class with a high degree of

similarity among its members in respect to intelligence
quotient scores,

Heterogencous class, A class with a high degree of

dissimilarity among its members in respect to intelligence

quotient scores.

Limitations of the Study
This study was limited Lo the pupils enrolled in four-
teen arithmetic classes in a large metropolitan jumior high
school during the spring semester of the 1967~1968 school
year, -
A further limitation was that conclusions and inferences
drawn may be applicable only to pupils enrolled in classes

similar in composition to those used in this study.

Basic Assumptions
Human variables are difficult to control. However, an
attempt was made to minimize the effects on the results of
this study of such factors as age, sex, and personality of
the teachers by planning the iﬁstruction cooperatively,

utilizing the voice of each teacher an equal number of times



in the preparation of taped instruction, and using the same
type of equipment in the classes.

It was assumed that the time of day im which instruc-
tion was given would not affect the results significantly,
since both morning and afterﬁoon classes were used in the
study. Finally, it was assumed that the reliability of the
teacher-made tests, ascertained through the application of
the "Kuder-Richardson Focmula 21," was sufficient for the

purposes of this study.
Procedures for Conducting the Study

Selection of Subjects

This study involved three hundred sixty-seven seventh
grade pupils enrolled in the regular arithmetic classes in
a large metropolitan jumior high school during the spring
semester of the 1967-1968 school year.

From a total population of three hundred ninety~-six
seventh grade pupils, the three hundred sixty-seven pupils
represented the number of pupils who completed the program,
Eventually deleted from ihe study were those subjects who
moved from the district, changed class assignment, or failed
te atitend more than fifty per cent of the time during which
instruction was scheduled.

Pupil class assignmenti had been made by the school
officials prior to the initiation of the study. The total

seventh grade arithmetic classes were comprised of twelve
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neterogencously grouped classes and two homogencously
grouped classes., Forty-six puplls in the two homogencously
grouped classes had been assigned on the basis of high
arithmetic performancé and teacher recommendations. The
remaining three hundred twenty-one pupils had been assigned
to the twelve heterogeneously grouped classes.

By means of randomization, one high performance class
and six'heterogeneous classes were selected to serve as the
experimental group. The remaining high performance class
and six heterogeneous classes served as the control group,
An equal number of classes assigned to each teacher was
selected to serve in each of the two groups. The distri-
butioﬁ was as follows:

Teacher C: Two experimental group classes and two
control group classes,

Teacher L: Two experimental group classes and two
control group classes,

Teacher P: Two experimental group classes and two
control group classes,

Teacher W: One experimental group class and one control

group class.

EFquating procedure,  Both the experimental and control

droups as well as the subgroups were equated on the basis of
mean intelligence quotient scoves derived from the Primary

Mental Abilities test, Batiery 6-9 which was administered on

October 10, 1967, (See Figure 1, below,)



Group

E){perimental THERETEHERTEH

Control 1177717177777

High Ability

Experimental Group #EPRHHRERPRRFIARFLBRRER

Control Group [117707070001007771071H

Average Ability

Experimental Group [#axunitssnsnsn

Control Group s aveyi

Low Ability

Experimental Group [##

Control Group /
1. 0. . . . : :
90 100 110 120 130

Fig, 1-~A compariseon of groups ecquated on basis
of mean I. Q. scores.
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Grouping procedure, As shown in Table I, one hun-

dred eighty-two pupils from seven randomly selected classes
served as the experimental g¢group. One hundfed eighty-five
pupils from seveu randomly selected classes served as the
contiol group. The experimental group had eighty-four girls
and ninety--eight boys while the control group had ninetity-

seven girls and eighty-eight boys.

TABLE I

NUMBER AND SEX OF SUBJECTS IN EXPERIMENTAL AND CONTROL
¢BOUPS, AND HIGH, AVERAGE, AND LOW ABILITY SUDGROUPS

Experimental Control
Sex . Total
High{AverageiLow {Total | High !Average|Low {Total

Girls | 22 51 11 84 | 27 56 | 141 97 | 181
Boys 23 58 | 17| 98 | 17 56 15| 88 | 186
Total | 45 | 109 | 28182 | 44 | 112 | 29| 185 | 367

Both groups were divided into three ability level sub-
groups, shown in Table I, and were termed High Ability Sub-
group,composed of pupils with I.Q, scores of 120 or above,
Average Ahflity Subgroup,composed of pupils with I,Q. scores
which ranged from 100 to 119, and Low Ability Subgroup, com~
posed of pupils whose I.Q. scores ranged {rom 74 to 99,

Three hundred sixty-seven pupils participated in the study.



Class assignment and intelligence quotient scores,
information used in equating and detcrminieg group assign-

ment, were obtained from appropriate school officials,

Selection of Teachers

One male and three female teachers, comprising the
entire seventh grade arithmetic faculty, agreed to partici-
pate in the study. The teaching experience of the teachers
ranged from two to seven years at the junior high school
tevel, FEach teacher held a valid Texas teaching certificate
in the field of mathematics, aid each teacher had been
rated "excellent” by the priancipal of the school in which
the study was conducted,

Each teacher, as well as the school principal, gave
assurance of complete cooperation throughout the study, and
with this assurance, preliminary plans for the study were

begun.

Training of Teachers

A mecting was held with the participating teachers and
the principal on February 12, 1968, At the meeting, an out-
line of the study was given, experimental and control groups
class assignments made, and instruction content and sequence
of topics used in the study agreed upon.

On Februwary 19, 1968, a second meeting was held with
the teachers, who were given instruction concerning the opera-

tion and use of the materials aad cquipment used in the study.
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Each teacher practiced with the tape recorder until he was
confident in his proficiency.

To assure close supervision and provide coordination to
the experiment, weekly conferences were held with the par-

ticipating teachers throughout the eight-week study.

Preparation of Tape-Recorded Instruction

The experimental variable used in this study was a
series of eight segments of tape-recorded arithmetic instruc-
tion. Since no commercially taped iessons were available, the
instruction used in this study was prepared jointly by the
investigator and the four participating teachers,.

At a preliminary meetind held in December, 1967, the
teachers agreed to prepare a series of eight zarithmetic
lessons with the following titles:

1. HMultiplicatien by Powers ¢f Ten

2. Divisiou by Powers of Ten

3. Adding Integers

4., Subtracting Integers

2. Undcrstanding and Use of the Distributive Property

of Arithmetic

6. Rounding Decimals

7. Solving Proportion Problems

8. Multiplication Using Scientific Notation

The ceoatent of each tape-recorded instruction was sup-

plementary to that suggeted by the Arithmetic 7 and 8
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Teaching Guide, published by the Fort Worth Public Schools,
which the teachers were required to use. Since all of the
subjects had had equal exposure to the concepts, it was felt
that the results would satisfy the purposes of this study,

"Once the topics were agreed upon, each teacher selected
two of them, and wrote out in script form, lessons which
required no more than fifteen minutes each for class presen-
tation; In addition to the script lessons, the teachers
prepared the instruction sheets,which the pupils used as a
guide as they listened to the tape-recorded instruction.
Each teacher prepared a itwenty-item test wihich followed each
tape-recorded instruction presentation,

At the February 12 meeting, copies of the eight script
lessons, instvuction sheets, and tests were given the
teachers., After minor_changes.were made to the satisfaction
of the teachers and the investigator, the sequence of pres-
entation was decided upon,which was that as listed on page
16 of this report.

In an effort to minimize the effect that voice might
have on the results of the study, each teacher taped the two
lessons which he selecied, and by means of the duplicating
facilities of the school district, copies were made for the
teachers, Distribution of the copies of taped instruction
was made following the joint méeting of February 19, 1968.

From the teacher-made instruction sheects and tests, the

director c¢f the study prepared all copies of these instruments
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used in the study. The mimeographing facilities of the co-
operating school were useid for this purpose, Delivery of
the mimeographed material was made on the day before its
scheduled use,

In the interest of time; each test consisted of twenty
items with a weighted value of five poihts for each item,
and was designed as a skill or mastery test, Each teacher
was provided a scoring key which was used to score each test.
This methoq served to standardize the grading procedure.
Copies of the script lessons, instruction sheets, and tests
are found in Appendix A,

All taped instruction was made on Scotch Brand HMagnetic
Tape 1/4" x 300" on 3" recels with thirty minutes of recording
time. Model 110 Audiotronics Tape Recorders, furnished by
the visual aids department of the school district, were used
Lo make each master tape and to present the taped instruction

to the experimental group classes,

The cxperiment was designed to extend over a period of
eight weeks with one lesson presented each week, The first
five lessons were presented o; diffcrent days of the week in
an attempt to control the time variable. The lesson schedule
was as fellows:

Lesson 1: Friday, March 8, 1968

Lesson 2: Thursday, March 14, 1968
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Lesson 3: Wednesday, March 20, 1968

Lesson 4: Tuesday, March 26, 1968

Lesson 5: Monday, April 1, 1968

Lesson 6: Wednesday, April 10, 1968

Lesson 7: Tuesday, April 16, 1968

Lesson 8: Monday, April 22, 1968

Through the cooperation of the building principal, all
school programs and asscmbly meetings were rescheduled to
avoid conflicts with the study schedule.

Each teacher followed the lesson procedure described
below:

Experimental group classes. At the beginning of the

period-cn the day a taped lesson was scheduled, the teacher
introduced the lesson as part of the enrichment program of
the schoot. TInstructicn sheets were handed out, and an
announcement was made to the pupils that no questions BOX
comments were to be made uatil the test papers, which were
distributed following the lesson presentation; had been
collected,

The pupils theu listened to the taped iunstruction while
they followed the illustrations on the'instruction sheet,
At the conclusion of the lesson presentation, the test papers
were distributed and time allowed for completion.

Since it was the policy of the local school district

that the last twenty minutes of each class period in the
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seventh grade be used for supervised study, the time required
for each lesson and test was iimited to forty minutes., This
arrangement allowed the teacher time to give instruction
concerning the regular school program.

Control dgroup classes, After memorizing the script

lessons, the teachers in the coﬁtrnl group classes presented
the same instructionm as that presented to the experimental
group classes by tape recordings. The same instructions
were given concerning questions and comments about the lesson,
Jdentical tests were given, and the same length of time
allowed as was required in the experimental group classes,
Since the control group teachers used the chalk board
for iliustration purposes, no instructiion sheet handouts were
made, Test papers were graded hy the tcecachers and were ﬁicked
up the following day by the dircctor,whe recorded the test
data on forms prepared for the purpose,. |
The study was concluded on April 22, 1968, eight weeks

after it was initiated.

Method of Estimating Test Reliability

The Kunder~Richardsoa Formula 2} (1, pp. 264-269), known
as K-R 21, was used to estimate the reliability of the eight
objective tests used in this study, Three quantities are
necessary to use the formula: the mean (average score on
the test), the number of items in the test, and the standard

deviatlon. The formula is as follows:
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K~-R 21 = 1 - Min-M)
ns
in which M = mean;
n = number of items;
5 2= square of the staudard deviation.

The reliability of .72 represents the cumniative relia-

kility of the eight tests used in this study.

Treatment of Data

The tenability of the hvpotheses was determined by
Fisher's t technique to test the significance of difference
between the two group means. The .05 level of significance
was uséd for acceptance or rejection of the t test. The
hypotheses were accepted or rejected at the ,05 level of
confidence,

Computation of the data in this study was made at the
Computer Center, North Texas State University, Denton,

Texas.
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CHAPTER IX
SURVEY OF THE LITERATURE

This chapter will review some of the research studies
and practices involving the use of tape-recorded instruction
in several subject areas which have been conducted in recent
years,

Hawk (4) conducted 2 study to test the relative effec-
tiveness of auditory and printed programs for students of
varying reading abilities, The problem undertakcrn in this
study-was to construct an auditory-channel progrzm following
principles of programmed learning and auditory communication,
and to test the value of such @ program by employing it in
two classroom situations, The two arrangements for handling
an auditery program were first, to have the teacher present
the program recorded on tape ozne frame at a time from the
front of the classrovom, and second, t¢ provide each student
with his own tape recerder and headphones, allowing him to
work independently. These two arrangements were compared to
a third arrangemcent in which students used the self-paced
visual progrem from which the auditory program was developed,

The effectivenoss of the three program treatments was

studied according to student reading ability., Students were
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assigned to one of three reading levels: high, dverage, and
tow, The levels were established from reading ability scores

obtained ¢n the Sequential Tests of Educational Progress

Reading Test Form 3A,

-Results from the study showed that students learning
from the auditory program as it was presented by the teacher
from a tape recorder in the group-paced situation did sig-
nificantly better than either of the other groups, but more
time was required by the students te complete the daily
assigament., Students with high reading ability performed
best with the visual program, and least well when they used
their own tapes. Students with averuge reading ability made
similar effective gains in performance in the yroup-paced
and visual program treatmeuis and the least effective gain
in performance in the program treatment whiech utilized the
independent study techuniqgue,

Hawk concluded that although the students using the
auditory program in the group~paced situation made signifi-
cantly superior gains to the other program treatments, the
low efficiency of those groups casts doubt on the importance
of the gains. He further concluded that students of high
reading ability performed wmore efficiently with the visual
program than with the auditory program, and that students of
average reading ability performed equally efficiently with

either the visual or the auditery program. The students
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with low reading ability psrformed most efficiently with the
auditory program.

Stull (11) hypothesized that the provision of reading
assistance would eliminate errer, increase comprehension,
and produce higher test scores in arithmetic when the reading
assistance took the form of tape recordings.

The subjects were 838 children from the fourth, fifth,
and sixth grade heterogeneously-grouped classes located in
five centvral Pennsylvania school districts. ELEach school
district had one class from each of the three grade levels
which received auditory reading assistance. An equivalent
class in each grade level in the five participating schools
received no assistance,

The test used was the BASP Test developed by C. G. Corle

and M. L. Coulter as part of their Reading~Arithmetic Skills

Program, and consisted of four fifteen-item multiple-choice
subtests which are believed to measure (a) kaowledge of
quantitative relationships requiring social understandings,
(b) ability to recognize missing and unavailable information,
(e) ability to read precisely, refusing to be misled by
distractors, and (d) ability to make proper assumptions
from the information given,

The 441 subjects for which auditory assistance was pro-
vided listened to a tape recording of the problems and

answer choices while reading the problems and answer choices
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silently to themselves, The 397 snubjects in the control
classes read and answered the problems without assistance.

Using two- and three-factor analysis of variance
techniques, the data were analyzed by subtest and total
test to determine the effect on the test variable upon the
scores of boys, girls, and of combined boys and girls,

Stull reported that in only one instance did the inves-
tigator find evidence suggesting that provision of auditery
reading assistance produccd higher scores on a verbal prob-
lems test than could be obtained by children working without
assistance. The one exception occurred on the subtest which
measures the ability to recognize missing ond unavailable
informétion. On this subtest, the scores of auditory-
assisted girls and of auditory-assisted boys and girls Qere_
significantly higher at the .01 level of confidence than
the scores of unassisted girls and unassisted boyé and girls.,

When beys® scores were compared to girls' scores, it
was found that (a) boys scored significantly khigher than
girls on the first and third subtests, (p) girls'-scores
were higher than boys' scores on the second subtest to a
degree approaching the ,03 level, and (¢) there was no sig-~
nificant difference betwesn boys' and Qirls' scores on the
fourth subtest and on the total test, Further research in
terms of the educational implications audio-instruction may

have was recommended,
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Lorenz (7) iavestigated ihe possibility of using audio-
tape recordings of live presentations to classes of college
students, His study was concerned with the use of taped
lectures in small colleges unable to keep up with the in-
crease in student enrolliment, and institutions with inade-
quate funds to provide modern instructional television.

Thg findings were that students who received informa-
tion which had been recorded earlier in live group classes,
and presented by means of tape rvecordings without an instruc-
ter present, achieved as well on a criterion test as students
attending an identically scquenced multi-media presentation
with a live instructor supplying the verbal information.
Subgroups of students who had received listening training
achieved significantly higher mean scores than those stu-
dents who had not received lisfening training.

Lorenz concluded that small colleges with limited means
can expose large numbers of students to their senior staff
members and maiatain achievement without the time-consuming
repetition of multiple class presentations by using low-cost
educational technology and student assistants.

A study was made by Brown (1) to examine the effects
and possible values of independent work activities through
the use of tape-recorded lessous in a first grade basal

reading program,
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BReading achievement and psychological development of
students who were provided tape-recorded lessons in Grade 1
were compared with national norims and with students who were
not provided tape-recorded lessomns, The tape recordings
for the experimental groups were made by the classroem

teacher,

Conclusions drawn frem the study were that tape-recorded
l;ssons which provided independent work activities of a first
grade basal reading program were of value in effecting high
rcading achicvement and strong personclity developument,

The findings of the study suggestied the following recom-
mendations for additional research: ia) follow-up studies in
SUbseqﬁenL grades of the pupils who were provided independent
work activities as an integral part of the basal reading
program in grade one through the use of tape-recorded lessons;
(b) added research in which there are more participating
classrooms and larger rardom samples; (c) added research in
which the use of tape-recorded 1éssons is continued in sub-
sequent grades; and (d) research in which tape—recﬁrded
lessons which are designed to accompany basal reading pro-
grams are produced by some person other than the iundividual
classroom teacher,

In a study designed to determine the effcoctiveness of
teaching listening skills to fourth, fifth, and sixth grade
students, Faweett (3) utilized the tape recorder to ﬁresent

lessons in listening and to test the students.
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Analysis of co-variance and t testis were utilized to
evaluate the effect of listening instraction on the listeniag
5kills, Results of these statistical treatments indicated
that direct iastruction ip listening will significantly
influence the results of the post-test cf listening ability.
Correlations with listering ability declared significant at
the one per cent level were those of mental age .451,
reading comprehension .585; total larnguage .537, arithmetic
concepts ,340; chfonolcgical age ,280, and school grade .352,
Correlations ranging from .340 to .463 were found between
grades in ianguage arts and arithmetic and listening abil-
ity, These correlations were significant at the .01 level.

Fawcett concluded that the teaching of listening skills
evidence significant improvement in learning, especially in
the area of arithmetic and the total laanguage arts area.

Duncan (2) investigated the relationship between listen-
ing ability and shorthand achievement of high school students.
Testing was done by tape recordings to 552 third-semester
high school students enrolled in Gregg shorthand courses.

The coefficients of correlation obtained suggest that a
relationship beiween listening ability and achievement in
shorthand does exist, but it tends to be slight, The most
substantial coefficient calculated for the total research
population was .36.

<A study was made by Kraner (5) in which he compared the

effectiveness of two metheds of listening and recading
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instruction in an eighth grade language arts program.
Achievement gains in listening, reading, study skills and
English were compared between high and low ability students
ecxposed to a series of thirty taped lessons and a workbook.
Headphones were available for each student inm the experi-
mental classes which permitted the entire class to listen

to the tapes and work the corresponding exercises in the
workbook. Students in the contrel classes received teacher-
prepared lessons based on the same concepts found in the

Listen and Read Program used in the experimental classes,

Differences between pretest and post—-test scores im the
various arceas determincd the amount of achievement gains,

The finding was that the students in the Listen and Bead

Program showed significant achievement in listeniag compre-
hension, reading ability fnlloﬁing directions, recognizing
transitions, reading graphkic materials, and capitalization,
Both methods were effective in producing achievement gains
in immediate recall, word me¢anings, lecture comprehension,
vocabulary, reference skills, interpretation, verbal study

T

skills, punctuation,and word usage. The Listen and Read

M

Program was significantly more effective with low-ability
students for instruction in listening comprekension, reading
abiiity, reading vocabulary, and capitalization. Both high-
and low-ability students profited equally from taped instruc-
tions in the areas of immediate recall, following dircections,

recognizing transitions, word meanings, lecture cowprehension,
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reference skills, interpretation, verbal and graphic study
skills, punctuation, and word usage.

In his recommendations for future rescecarch, Kraner sug-
gested that studies he made in other subject areas in which
teacher-prepared taped exercises sre utilized,

Miller (8) investigated the effectiveness of two
methods of teaching selected tepiecs in a college physical
science course, One method involved the use of recorded
lectures only, while the second method utilized a combina-
tion of recorded lectures and discussion.

Investigation was made of the relationship of the
ability to do college work, previous mathematics achievement,
reading ability, and previous scieace achievement, as
measured by standardized tests, to the learning of selec-
ted topics in a college physical science course by means
of the threc methods of teaching. Investigation was made
of the effectiveness of teaching by each of the three
methods on the ability of students to solve mathematical

problems.

Two hundred thirty-six students enrolled in nine
classes were used in the study. The nine groups were divided
into three sectious, and each scction was presented with
three units of study. 'As each unit was studied, one section

acted as a centrol group, receiving regular classroom



instruction. The two remaining sections served as the
experimental sections.

The first experimental scction received a series of
four tape-recorded lectures accompanied by illustrations.
Theré was no contact with the inmstructor. The second
experimental section received two tape~recorded lectures
accompanied by illustrations,followed by two discussion
periods conducted by the instructor. The sections were
rotated so that all students had a frial under each method
of presentation.

An application of paired comparisons was used in the
study. All testISCOres were converted to standard scores
for aﬁalysis. The achievement in a unit of study for each
group handled by an individual instructor was compared to
the achievement of that group in each of the other units
of study. Each unit of study was taught by a different
method, Analysis was made to determine which of the dif-
ferent procedures produced the best achievement,

The study showed that the methed invelving two tape-
recorded lectures follewed by two discussion periods ‘and
ithe method involving regular instruction were equally effec-
tive. Scores of students in the above situations were
superior to those of students taught exclusively by the use
of recordings.

The study indicated that rccordings are capable of

reducing in part the number of hours per week that a teacher
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may need to spend with a given class of students, Too,
there was evidence that tﬁe extreme use of recordings sig-
nificantly lowers the achievement of students.

Instruction by means of an audio-tutorial method was
the subject of a study reported by Livingston (6). The
objectives of the study were to demonstrate the sudio-
tutorial teaching techniques to the university staff and
to provide actual experience with the method which would
allow for an accurate estimate of cost and staffing pat-
terns if it were 1o be adopted,

Some of the advantages of the sudio-tutorial metheod
were reported to be that it provided for maximum use of
building space, allowed greater freedom in student sched~
uling, allowed the student to proceed at his own pace,-and
recognized the student as an individual, The method pro-
vided for more staff time which could be devoted to the
superior student fer discussions or the direction of
special projects. Anothey advantage reported was that the
metithod allowed gyreater freedom in scheduling staff hours.

It was the conclusion ofvthose engaged in the study
that the audio~tutorial method of teaching is an effec-
tive method of teaching modern subject matter to modern
students,

Rowlett (9) reported a study that compared the effec-

tiveaess of direct~detailed and directed-discovery methods,



The study showed significant éuperiority in the directed-
discovery method which invelved the use of tape-recorded
instruction, Leading questions were designed to direct the
student's attention to tihe task to be performed or problem
under consideration. Sunbjects were left to arrive at their
own solution,

In the direcct-detaiied method, the tape-recorded
instruction provided a step-~by-step proceduvre for the comQ
pletion of an assignment. The taped instruction relating
to the correct solution ¢f problems was explicit and
detailed and inecluded the rationale and principles involved
in arriving at a8 given solution. At the ernd of each prob-
lem, taped instructiocn providéd reinforcement by stating
that the problem was completed,

In this chapter, studies and practices which involved
the use of tape-recorded instruction under varying condi-
tions have been reviewed. B8rief reports on significant
differences in achievement and in observed advantages have

heen given,
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CHAPTER TIII
PRESENTATION OF FINDINGS

The purpose of this chapter is to bresent the statisti-
cal results of the analysis of the data. The analysis will
bz presented in the order of the sub-problems as stated ia
the purpose of the study, These sub-problems will be re-
stated, and the findings that are related to each sub-problem

will be presented.

Sub~Pronlem 1
To analyze the pupils on the basis of total experimentai

group performance and totsl contrcl group performance. .

TABLE II

SIGNIFICANCE OF DIFFERENCE BETWEEN ARITHMETIC MEAN SCORSES
OF TOTAL EXPERIMENTAL GROUP AND TOTAL CONTROL GROUP

V' Experimental Group Control Group
Variable GBS = 182 &3S = 185 1
! Standard Standard
i Hean Deviation: Mecan Deviation
Scove 84,8700 12,7250 [ 88,0786 11.0182 -2,3760%

*Indicates significant difference.
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The following null hypothesis related to sub-problem 1
was tested:

Thevre will be no significant difference in arithmetic
performance between scventh grade pupils receiving tape-
recorded instruction and sevénth grade pupils receiving
instruction by traditional teaching proﬁedures.

The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table II
revealed a t ratio of -2.5760,which was significant at the
accepted level of confidence (P = .085). The hypothesis was
rejected,

The findings scecem ton indicate that seventh grude pupils
taught by traditional tezching procedures performed at @
higher rate than seventh grade pupils who received tape-

recorded instruction.

Sub-~Probiem 2
To analyze the subgroup performance of the three ability

levels into which each group was divided,

High Ability Group

The following null hypothésis related to sub-problem 2
was tested:

There will be no significunt difference in arithmetic
performance between seventh grade pupils with high ability

receiving tape~recorded instruction and sevenih grade pupils
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with high ability receiving instruction by traditional
teaching procedures,

The resultis of the test for significance of the differ-
ence between arithmetic score means as recorded in Table IITJ
revealed a t of -.,0247, which was not statistically signifi-
cant at the ,05 level of confidence., The hypothesis was

accepted,

TABLE III

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHYETIC
SCORES OF EXPERIMENTAL HIGH ABILITY GROUP AND
CONTROL HTGH ABILITY GROUP

Experimental Group Control Group
Variable 0BS = 45 GBS = 44 t
Standard : Standard
Mean Deviation Mean Deviation
Score 92.8742 6.9421 22,9073 2.43251 - 0247

The findings seemed to indicate that tape- rocorded
instruction and traditional instruction are ciyually eifec-

tive with seventh grade pupils with nigh ability.

Average Ability Group

The following null hypothesis related to sub-problem 2
was tested:
There will be no significant difference in arithmetic

performance between seventh grade pupils with average ability
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receiving tape-recorded imstruction and seventh grade pupils
with average ability rec¢eiving instruction by traditional
teaching procedures,

The results of the test for significance of the dif-
ference between arithmetic score means as recorded in
Tahle IV revealed a t of -2,4373,which was significant at
the accepted level of confidence (P = .05). The hypothesis

was rejected.

TABLE IV

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL AVIERAGE 4BILITY CRCOUP AND
CONTROL AVERAGE ARILITY GROUP

Experimental Croup Controel Group 1
Variable 0BS = 109 OBS = 112 t
Standard Standard
Mean Deviationn Mean Deviation
Score 84.5996 11,3667 88,3059 11.1365 | -~-2.4373%
l
*Indicates significant difference, :
The findings seem to indicate that seventh grade

pupils with average ability taught by traditional teaching
procedures performed at a higher rate than seventh grade
pupils with average ability who received *tapc-recorded

instruction.
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Low Abilitv Group

The following null hypothesis related to sub-problem 2
was tested:

There will be no significant difference in arithmetic
performance between seventh grade pupils with low ability
receiving tape-recorded instruction and seventh grade pupils
wi;h low ability receiving instruction by traditional
teaching procedures.

The results of the test for significance of the differ-
ence between arithmetic score mcans as recorded in Table V
revealed a.i of -1.8419, which was not statistically signifi-
cant at the .05 level of confidence., The hypothesis was

accepted.

TABLE V

SIGNTFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL LOW ABILITY GROUP AND
CONTROL LOW ABILITY GROUP

Experimental Group Control Group
Variable 0BS = 28 oBS = 29 r
Standard Standard
Mean Deviation Me an Deviation
Score 73.0590 15,1669 (79,8748 12,1581 ~-1.8419
The fiandings seem to indicate that tape-recorded

instruction and traditional instruction are equally effec-

tive with seventh grade pupils with low activity.
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Sub-Problem 3

Dpposite Sex

Te analyze the performaunce on the basis of sex of
pupils,

The following null hypothesis related to sub-problem 3
was tested:

There will be no significant difference in arithmetic
performance between seventh grade girls receiving tape-
vecorded instruction and seventh grade boys receiving tape-
recorded instruction,

The results of the test for significance of the dif-
fercnce between arithmetic score means as recorded in Table VI
revealed a t of .1962,which was not statistically significant

at the .05 level of confidence. The hypothesis was accepted,

TABLE VI

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GROUP GIRLS AND
EXPERIMENTAL GROUP BOYS

Experimental Group Control Group

Variable 0BS = 84 ' GBS = 98 t
Standard Standard
Mean Deviation Meai Deviatian

Score 85.0711 12,9856 84,6976 12,5025 1962
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The findings seemn 10 indicate that tape~recorded
instruction was cqually effective with seventh grade girls
and boys.

HQigh ability group.--The following null hypothesis

related to sub-problem 3 was tested:

There will be no significant differeance in arithmetic
pgrformance between seventh grade girls with high ability
receiving tape-recorded instruction and seventh grade boys
with high ability'receiving tape-recorded instruction,

The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table VII
revealed a t of -.4416, which was not statistically signifi-
a£ the .05 level of confidence,

cant The hypothesis was

accepted,

TABLE VII

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GIRLS HIGH ABILITY GROUP
AND EXPERIMENTAL BOYS HIGH ABILITY GROUP

Experimental Group Comirol Group

Variable ORS = 22 088 = 23 t
Standard Standard
Mean Deviation Mean Deviation

Score

92.3971

6,4747

93.3304

7.3326

-.4416




The findings secn to iadicate that tape-recorded
instruction was equally effective with seventh grade girls
and boys with high ability.

Average ability group.~-The following null hypothesis

related to sub-problem 3 was tested:

There will be no significant difference in arithmetic
performance between seventh grade girls with average ability
receiving tape-recorded instruction and seventh grade boys
with average ability receiving tape-recorded instruction.

The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table VIII
revealed a t of ,2097, which was not statistically significant

at the .05 level of confidence., The hypothesis was accepted,

TABLE VIII

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GIRLS AVERAGE ABILITY GROUP
AND EXPERIMENTAL BOYS AVERAGE ABILITY GROUP

fxperimental Group Contrel Group
Vavriable 0BS = 51 0BS = 58 1
Standard _ Standard
Mean Deviation Mean Deviation
Score 84.8452 11.5443 84,3835 11.2038 . 2097
The findings seem to indicate that tape-recorded

instruction was equally effective with couwnwsn
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Low ability group.~-The following hypothesis related to

sub-problem 3 was tested:’

There will be no significant difference in arithmetic
performance between seventh grade girls with low abiiity
receiving tape-vecorded instruction and seventh grade boys
with low ability receiving tapemrecorded instruction,

. The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table IX
revealed a t of -,4322, which was not statistically signifi-
cant at the ,05 level of coafidence. The hypothesis was

accepted.,

TABLE IX

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GIRLS LOW ABILITY GROUP
AND EXPERIMENTAL BOYS LOW ABILITY GROUP

Experimental Group Control Group
Variable 0BS = 11 0BS = 17 t
Standard Standard
Mean Deviation Mean Deviation
Score 71.4664 17,1260 74,0896 13,6528 -.4322
The findings seem to indicate that tape-recorded

instruction was equally effective with seventh grade girls

and boys with low ability,.
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Same Sex: Girl

The following null hypothesis related to sub-problem 3
was testeds

There will be no significant difference in arithmetic
performance between seventh grade girls receiving tape-
recorded instruction and seventh grade girls receiving
iqstruction by traditional teaching procedurcs.

The results of the test for significance of the differ-
ence between Ariihmetic score means as recorded in Table X
revealed a ¢ of -2,5950,which was significant at the accepted

level of confidence (P = ,05), The hypothesis was rejected,

TABLE X

SIGNIFXCANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC -
SCORES OF EXPERIMENTAL GROUP GIRLS AND
CONTROL GROUP GIRLS

Experimental Group Control Group
Variable 0BS = 84 - 0BS = 97 t
Standard Standard
Mean Deviation Mean Deviation
Score 865.0711 12,9856 89,439§ 9.4522 -2,5950%
The findings scem to indicate that seventh grade

girls taught by traditional teaching procedures performed
at a higher rate than seventh grade girls who received tape-

recorded instruction,
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High ability.--The following null hypothesis related to

sub-problem 3 was tested:

There will be no significant difference in arithmetic
performance between seventh grade girls with high ability
receiving tape-recorded instruction and seventh grade girls
with high ability receiving instruction by traditional
teaching procedures,

The results of the test for significance of the differ-
ence between aritﬁmetic score means as recorded in Table XI
revealed a t of -.4690, which was not statistically significant

at the.05 level of confidence, The hypothesis was accepted.

TABLE XI

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMNETIC -
SCORES OF EXPERIMENTAL GYIRLS 3IGH ABILITY GROUP
AND CONTROL GIRLS HIGH ABILITY GROQUP

Experimental Group Control Group
Variable B 0BS = 22 08S = 27 t
Standard Standard
Mean Deviation Vean Deviation
Score 92.3971 6.4747 93.2266 5.6422 - .4690
The findings scem to indicate that tape-recorded

instruction and traditional instruction are equally effec-

tive with seventh grade girls with high ability.
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Average ability.~--7The following null hypothesis related

to sub-problem 3 was tested:

There will be no significant difference in arithmetic
performance between seventh grade girls with average ability
receiving tape-recorded instruction and seventh grade girls
with average ability receiving instruction by traditional
teaching procedures,

The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table XII
revealed a t of -2,5656,which was significant at the accepted

level of confidence (P = ,03), The hypothesis was rejected.

TABLE XI1I

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GIRLS AVERAGE ABILITY
GROUP AND CONTROL GIRLS AVERAGE
ABILITY GROUP

Experimental Group Control Group
Variable 0BS = 51 0BS = 56 A3
!Standard Siandard
Mean Deviation Mean Deviation
Score 84.8452 11,5443 © 89.8859 8.4735 -2.0650%
The findings seem to indicate that sevenrth grade

girls with average ability taught by traditiocnal teaching

procedures performed at a higher rate tham seventh grade



girls with average gbillizy who recelived tape-recorded
instruction,

[.ow ability.--The following null hypothesis related to

sub-problem 3 was tested:

There will be no significant difference in arithmetic
performance between seventh grade girls with low ability
receiving tape~recorded instruction and seventh grade girls
with low ability receiving instruction by traditional
teaching procedures,

The results of the test for significance of the differ-
ence betwecen arithmetic score means as recordad in Table XIII
vevealed a 1 of -1.4310, which was not statistically signifi-~
cant at the .03 level of confidence, The hypothesis was

accepted.

TABLE XITII

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GIRLS LOW ABILITY GROUP
AND CONTROL GIRLS LOW ABILITY GROUP

Experimental Group ' Control Group
Variable CBS = 11 _ 0BS = 14 t
Standard Standard
Mean Deviation Mean Deviation

Score 71.4664 17,1260 80.3529 12,6416 -1.4310
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The findings scem to indicete that tape-recorded
instruction and traditional irstruction are equally effec-

tive with seventh grade girls with low ability,

Same Sex: Boys

The following null hypothesis related to sub-problem 3
was tested:

There will be no significant difference in arithmetic
nerformance between seventh grade boys receiving tape-recorded
instruction and seventh grade boys receiving instruction by
traditional teaching procedures,

The results of the test for significance of the differ-
ence between %rithmetic score means as recorded in Tahle XIV
revealed a 1 of -1.0247,which was not statistically sigmifi-
cant at the .05 level of confidence. The hypothesis was

accepted,

TABLE XIV

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL GROUP BCYS
AND CONTROIL. GRGUP BOYS

Experimental Group Controel Group
Variable OBS = 98 OBS = 88 t
Standard Standard
Mean | Deviation Mean Deviation
Score 84.6976 12.5025 86.5781 12,3448 -1.0247




The findings secem to indicate that tape-recorded
instruction and iraditiosal iustruction are equally effec=—
tive with seventh grade boys.

High abilityv.--The following null hypothesis related to

sub—ﬁroblem J was tested:

There will be no significant difference in ariihmetic
performance between seventh grade boys with high ability
receiving tape-vecorded instruction and seventh grade boys
with high ability receiving iastruction by traditional
teaching procedures.

The results of the test for significance of the differ-
ence between arithmetic score means as recorded in Table XV
revealed a t of .4387, which was not statistically signifi-
caant at the ,05 level of confidence, The hypothesis was

accepted,

TABLE XV

SIGNIFICANCE OF BDIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL BOYS HIGH ABILITY GROUP
AND CONTROL BOYS HIGH ABILITY GROUP

Experimenial Group Control Group
Variahle 038 = 23 0BS = 17 t
Standard Standard
Mean Deviation Mean Deviation

Scere 93.3304 7.3326 92.40602 5.0478 .4387




53

Tae findings seem to indicate that tape-recorded
instruction and traditional instruction nre cqually effec-
tive with seventh grade boys with high ability.

Average ability.--The following null hypothesis reclated

to sub-problem 3 was tested:

There will be no significant diffe;ence in arithmetic
performance between seventh grade boys with average ability
receiving tape-recorded instruction and seventh grade boys
with average ability receiving instruciion by traditional
teaching procedures,

The results of the test for significance of the dififer-
ence betwecen arithmetic score means as recorded in Table XVI
revealed a £t of ~1.0185,which was not statistically signifi-
cant at the .03 level of confidence., The hypothesis was

accepted,

TABLE XVI

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHWETIC SCORES
OF EXFPERIMENTAL BOYS AVERAGE ABILITY GROUP AND
CONTROL BOYS AVERAGE ABILITY GROUP

Experimental Group Control Group
Varighle 0BS = 58 OBS = 56 t
Standard Standard
Mean Deviation flean Deviation

Score 84.3835 11.2038 86.7258 13.0863 -1.0185




The findings seem 10 indicate that tape-recorded
instruction and traditional instiruction are equally effec-

tive with seventh grade boys with average ability.

Low ability.,--The following null hypothesis related t
sub-problem 3 was tested. |

There will be no significant diffe%ence in arithmetic
performance between seventh grade boys with low ability
receiving tape-~recorded instruction and seventh grade boys
with low ability receiving instruction by traditional
teaching procedures.

The results of the test for significance of the dif-
ference between arithmetic score means as recorded in
Table XVII revealed a t of -1.1434,which was not statisti-

cally significant at the .05 level of confidence, The

hypothesis was accepted.

TABLE XVTI

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN ARITHMETIC
SCORES OF EXPERIMENTAL BCYS LOW ABILITY GROUP
AND CONTROL BOYS LOW ABILITY GRGUP

34

0

Experimental Group | Contrel Group
Variable GBS = 17 0BS = 15 t
Standard Standard
Mean Deviation Mean Deviation

Score 74,0896 13.6528 79.4285 11,6714 ~1.1434




The findings seem to indicate that tape~recorded instruc~
tion and traditional instruction are equally effective with

seventh grade boys with low ability,



CHAPTER IV

SUMMARY, CONCLUSIONS, IMPLICATIONS,

AND RECOMMENDATIONS

X The purposes of this chapter are to summarize the find-
ings of the investigation, to draw conclusions based on these
findings, and to ﬁake recommendations for further research
pertinent to the use of tape-rvecorded instruction as a means

of increasing the effectiveness of the classroom teacher and

the improvement in learning increments.

Summzry

The purpose of this study was to determine the effects.
of tape~recorded instructicn on arithmetic performance of
seventh grade pupils enrolled in a large metropolitan junior
high school. The investigation was designed so that a com-
parison of arithmetic scores of pupils who had received tape-
recorded instruction could be made with those who had been
taughkt by the traditional teaching method.

Conclusions drawn were based on the following sub-
problems:

. To analyze the pupils on the basis of total experi-

mental aund total contrel gygroup performance,
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2, To analyze the sabgroup performance of the three
ability levels into which each group was divided,

3. To analyze the performance on the basis of the sex
of the pupils,

‘The investigation began with a review of litevature
which involved the use of tape-recorded instruction., The
review ¢f the literature revealed that different methods of
utilizing taped instruction had been employed in hoth sub-
ject matter areas and grade levels extending from grade
one to the college level with varying degrees of results,

Three hundred sixty-seven seventh grade pupils partici-
pated in the study. The pupils were enrolled in fourteen
regular arithmetic classes. Seven classes, composed of one
hundred eighty-two pupils, were randomly assigned fo scrve
as the experimental group while the remaining seven classes,
composed of one hundred eighty-five pupils, served as the
control group.

One male and three female teschers were assigned an
egqual number of classes in each group. A series of elight
tape-recorded lessons was prepared jointly by the teachers
and the director. Script lessons of the same content were
presented to the classes in the control grouwp. One lesson
per week was presented for a pericd of eight weeks. Each
lesson required from twelve to fifteen minutes for presenta-

tion, and a test was given immediately upoa completion of



the lesson preseatation. The total time required for lesson
presentation and test adménistration was approximately forty-
five minutes. Each test consisted of twenty items with a
weighted value of five points for each item,

Two lessons were taped by cach teapher and duplicate
copies were provided for the other three teachers. Test
papers were graded by the teachers, and the results were
recorded on forms prepared by the director. The nmnean aver-
age of the exght test scores was used in the analysis of
the performance of the groups and subgroups.

These data were computed in part by the.director of the
study and in part by the Computer Center, North Texas State
University, Denton, Texas., The statistical procedure
utilized to analyze the data was the Fisher t test, with the
.05 level of cenfidence accepted as significant.

The following results were obtained from the study.

Findings related to sub-problem 1

In analyzing the pupils on the basis of total experi-
mental aﬂd total control group performance, the t ratio was
significant at the (P ,05) level of confidence, On the
basis of these findings, seventh grade pupils who received
instruction by traditional teaching procedures performed at
a higher rate than seventh grade pupils who received tape-
recorded instruction,

The hypothesis was rejected.



Findings related te sub-problem 2

In analyzing the pupils on the basis of subgroup pér—
formance of the thrce ability levels into which each group
was divided, the t ratio fovr the high ability group was not
significant. On the basis of these findings, seveath grade
pupils with high abiiity performed equally well with tape-
recorded and traditional instruction,

The hypothesis was accepted,

In analyzing the pupils on the basis of subgroup per-
formance of the three ability levels into which each group
was divided, the t rcatio for the average ability group was
significant at the (P .05) level of confidence. On the
basis of these findings, seventh grade pupils with average
ability performed at a higher rate when faught by tradi-
tional teaching procedures than seventh grade pupils with
average ability who received tape-recorded instruction,

The hypothesis was vejected,

In analyzing the pupils on the basis of subgroup per=~
formance of the three ability levels into which each group
was divided, the t ratio for the low ébility group was not
significant. ©On the basis of these findirngs, seventh grade
pupils with low ability performed equally well with tape-
recorded and traditional instruction.

The hypothesis was accepted.
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Findings related te sub-problem 3

In analyzing the performance of pupils on the basig of
different sex, the t ratio was not significant., On the
basis of these findings, seventh grade girls and boys per-
forméd equally well with tape-recorded instruction.

The hypothesis was accepted,

In analyzing the performance of high ability pupils on
the basis of different sex, the t ratio was not significant.
On the basis of these findings, scventh grade girls and hoys
performed equally well with tape-vecorded instruction,

The hypothesis was accepted.

In analyzing the performance of average ability pupils
oi the bésis of different sex, the t ratio was not signrifi-
cant. On the basis of thesc findings, seventh grade girls
and boys with average dbility performed equally well with
tape-recorded instruction.

The hypothesis was accepted,

In analyzing the performance of low ability pupils on
the basis of different sex, the t ratio was not significant.
On the basis of these findings, seventh grade girls énd boys
with low ability performed equally well with tape-recorded
instruction.

The hypothesis was accepted.

In analyzing the performance of pupils on the basis of

same sex, the t ratio was significant at the (P ,05) level
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of confidence. ©n the basis of these {indings, seventh grade
girls taught Dby teaditional teaching procedures performéd at
a higher rate than seventh grade girls who received tape-
recorded instruction.

The hypothesis was rejected.

. In analyzing the performance of high ability pupils on
the basis of same sex, the t ratio was not sigaificant, On
the basis of these findings, seventh grade girls with high
ability performed equally well with tape-recorded and tradi-
tional iInstruction.

The hypothesis was accepted.

In zanalyzing the performance of average ability pupils
on the basis of same sex, the L ratio was sigrificant at the
(P .05) level of confidence, On the basis of these findings,
seventh grade girls with average ablility taught by tradi- -
tional teaching procedures performed at a higher rate than
severth grade girls with average ability who received tape-
recorded ipstruction,

The hypothesis was rejected,

In analyzing the performance of low ability pupils on
the basis of same sex, the L ratio was not significant. On
the basis of these findings, seventh grade girls with low
ability performed equally well with tape-recorded and tradi-
tional insiruction,

The hypothesis was accepted.
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In analyziang the performance of pupils on the basis of
same sex, the t ratio was not significant. On the basis of
these findings, seventh grade boys performed equally well
with tape—reco;ded and traditional instruction.

The hypothesis was usccepted.

In analyzing the performance of high ability pupils on
the basis of same sex, the t ratio was not significant, On
the baéis of these findings, seventh grade boys with high
ability performed-equally well with tape-recorded and tradi-
tional instruction.

The hypothesis was accepted.

In analyzing the performance of low ability pupils on
the basis of same sex, the t ratio was not significant., On
the basis of these findings, seventh grade boys with low
ability performed equally well with tape-recorded and tra-
ditional instruction.

The hypothesis was accepted.

Conclusion
In accordance with the above list of findings of the
present study, the following is concluded:
Taped arithmetic instruction can be used as & comple-
mentary aid to the classroom teacher with satisfactory results
in seventh grade classes with characteristics similar to

those described in this study.
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Implications
As a complementary sid, taped arithmetic inmstruction
can be used by students to make up work missed, to provide
drill work for individual or small groups of students, or to
assist substitute teachers not adequately oriented in the

subject,

Recommendations

While the evidence gathered in the study seems to sup-
poert the argument that taped instructionw can be safely and
satisfacterily used by ihe classroom iecacher as a complemen-
tary aid, add;tional research is recommended to confirm this
belief. Future research should include

1. JInvestigations of the same design extcnding over a
longer period of time.

2. Studies designed to cocmpara the performaﬁce of
pupils using taped instruction and printed guide sheets with-
those using taped instruction and illustrations provided by
means of overhead projector transparencies,

3. Studies designed to compare the performance of
pupils exposed to taped instruction a differcnt number of
times each week during an cxperimental cycle,

4., Studies in which taped instruction is continued in
subsequent grades.

P

J. Studies in which taped instruction is developed and

nradiuecnd b TwAdAdeed Aol i LAl Lo s o . -
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6. Investigations designed to measure the effects on
performance when drill exercises and directions are pro;
vided by taped instruction.

7. Studigs designed to measure pupil performance when
make;up work is provided by means of taped instruction.

8., Studies designed to measure the arithmetic per-
formance of pupils when taped instruction is utilized by
substitute teachers,

9, Studies designed to determine the effects on atti-
tude of pupils and teachers when taped arithmetic instruction
is utilized.,

10, Investigations to compare the time invelved in the
preparation of taped instruction with that of traditional

lesson plans,



APPENDIX A



SUBJECTS SEX T1.0Q.

C

c o

]

F

M

F

M

M

M

M

M

M

116
110
118
i11
100
119
115
127
116
11l
107
116

935

88
169
106
128
101

128

EXPERIMENTAL GROOP

TESTS

1 2 3 4 ) 6 7 8

80 75 - 95 - 95 70 65
90 85 80 40 160 100 80 65
100 95 100 100 100 100 190 85
935 95 100 100 45 75 90 100
100 95 100 75 95 - 85 90
100 35 100 90 100 106 61 80
100 100 100 100 -- 100 -- 100
100 100 95 90 1060 100 Q5 95
100 100 100 25 1060 100 80 95
90 93 100 100 100 100 90 Q0
65 95 100 S0 73 100 75 100
~= 100 100 95 1060 100 90 160
25 65 75 a5 75 95 90 65
20 45 70 ) 90 100 5 50
95 95 100 70 85 ~— 95 03
90 15 100 - 95 90 90 90
100 100 90 45 100 100 90 100
20 65 75 D5 75 70 85 50
100 90 100 100 95 100 9G 100
95 30 95 100 100 95 20 85

66

X
80.0000
80,0000
97.3000
87.5000
91.4286
93,1250

160.00060
96.8750
91.2500
95.6250
86,2500
07,8571
68,1250
56.8750
§7.8571
85.7143
90.6250
71.8750
96,8750

93.7500



SUBJECTS SEX I.Q.

C

C

R

M

F

M

M

114
106
108
101

91
110

133

TESTS

1 2 3 4 5 6 7 8
94 94 100 8¢ 100 100 100 35
100 90 100 160 95 100 100 80
80 80 90 100 95 100 100 55
-- 100 100 100 100 100 95 90
100 60 1100 100 95 75 -- 95
100 93 95 90 835 100 85 65
100 65 100 95 80 100 90 160

i

88.1250
05,6250
87.5000
97.8571
89,2857
89.3750

21.2500



SUBJECTS SEX I.Q. 1

c

¢

M

F

M

F

M

M

M

M

M

M

115
123
129
116
134

145

133
117

140

100
100
100

95
100
160
100
100
160
1900
100

100

100
100

95
100

95

100
100
100
100

100

o

100
100

160G

95
90
100
100
95
100
100
100
85

160

100

100

95

100

90
100
100
100
100
100

100

106

100

100

100

100
100

100

100

95

90

100

100

Q3

160

100

100

90
100
100

100

s -
9 9 7 8
100 100 100 93
100 1060 100 100
100 100 - -
80 100 100 85
90 100 95 --
100 100 85 100
95 100 95 100
-- 100 100 -
95 100 100 100
-- 100 | 90 100
75 93 95 100
106 100 100 100
95 100 100 100
106 100 100 100
- - 95 100
95 100 100 100
100 100 90 100
80 -= 95 100
160 100 100 10C
85 100 83 990
25 100 895 95
160 100 ~- 100
100 95 100 100
160 120 95 15n
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X
'97.5000
100,0000

94,0000
91,4286
97.1429
97.500600
97.3000
100.06000
98.7500
907.1429
94,3750
99.3750
97.8571
10G6.,0G00
99,0000
07.1429
97 .5000
95.7143
100.,0000
93,1250
95.0000
79.2857

96,3750

0n'7 & rnn



SUBJECTS SEX I.Q.

L

L

=

IJ

1-1

M

|

M

108
108

99
106
107

98
120
11l
121
109
124
111
119
108
115

107

- TESTS
A S JA
100 100 100 -- 95 100 100 100
100 95 -- 10 100 95 100 60
100 95 95 95 95 100 100 90
100 100 85 90 95 100 95 100
100 100 100 60 90 100 95 100
160 80 95 75 100 100 85 100
45 80 90 55 50 80 80 -
-~ 10 75 70 70 -- 95 65
—~ - 100 50 90 100 90 30
40 85 96 35 90 95 95 20
75 95 70 55 80 80 60 -~
100 -- 85 90 95 95 95 30
25 35 85 90 60 -~ 715 95
90 95 100 50  -= 100  -- 100
100 95 100 100 85 95 95 95
100 95 95 55 100 100 95 35
70 85 45 55 75 75 100 . 50
100 100 100 90 95 100 90 80
45 45 15 30 70  -- 15 35
95 85 95 95 100 95 90 50
100 95 80 35 80 100 100 100
70 100 95 95 95 100 100 100
40 40 <= - 80 55 -~ 40

€9

X

99,2857

80.00C0
96.2500
95,6250
93.1250
91.8750
68,5714
69,1666
76.66606
68,7500

73.5714

B84.2857

66.4257
89.16066
95,6250
84.3720
69,3730
94.3750
45.0000
868.1250
86,2500
94,3750

50,0000



SUBJECTS SEX I.Q. 1

L 5«1 F 109 35
L 5-2 F 114 100
L 5-3 Mo 104 40
L 5-4 M 87 60
L 5-5 F 91 25
L 5-6 M 102 80
L 5-7 M 109 90
L 5-8 F 121 95
L 5-9 F 117 100

L 5-11 F B6 75
L 5-12 Fooi23 100
L 5-13 Foo127 95
L 5-14 Mo 112 100
L 5-15 M 97 50

L 3-17 M 109 100
f.5-18 M 105 23
L 5-19 M 109 95
L 5-20 F 98 100
L 5-21 M 87 40
L 5-22 F 136 100
L 5-23 M 108  --
L 5-24 F 103 45

30
90
100
30
30

ERVIV

100

100
40
160

100

o

30

100

93

100

80

20

109
100
30

100

70
30
85

45

40

20

30

100

60

60

60

65

90

60

60

100

73

693

100

79

100

100

90

60

65

93

95

100

95

95

95

100

20

100

95
95
40
90
95

75

35
60
65
80
85
85
100

a0

80
95
95

73

15

1060

70

30

80

80

50
60

60

70

X

70.0000

65.0000
54.1666
70,7143
36.1250
71.4286
81,4286
7?.5000
74,3750
78.7500
39,1666
90.6250
83.7300
96,8750
52.5000
58,1250
86.2509
56,4296
75.0000
90,6250
48.1250
88.1250

89,2857

57 ANnn



TESTS B
SUBJECTS SEX I1.0. 1 3 371 A S A X
P 3-1 P93 50 85 80 90 --— 90 80 100 82,1429
P 3-2 M 117 75 85 100 25 85 100 90 80  B80.0000
P 3-3 M 135 85 70 100 100 90 95 95  -- 90,7143
P 3-4 F 117 100 95 95 100 100 100 85 100 96.8750
P 3-5 F 111 60 65 100 30 80 -~ 100 75  75.7143
P 3-6 M 108 90 -- 100 20 90 -~ 90 55 74.1666
P 3-7 F 95 40 85 100 -- 60 160 90 85  80.0000
P 3-8 M 130 100 100 95 40 B85 -- —— 55 79,1666
P 3-9 F 126 95 80 95 55 -- 95 100 75 85.0000
P3-10 M 95 65 100 100 45 75 - 75 80  77.1429
P 3-11 M 109 85 90 100 100 85 100 85 55 87,5000
P 3-12 M 104 160 95 95 80 85 100 95 55  88.1250
P 3-13 F 108 100 95 95 90 100 -- 160 90  95.7143
P 3-14 F 114 100 -- 100 55 80 100 75 85 85.0000
P 3-i5 M 104 80 85 100 -- 65 100 B0 65 82,1429

P 3-16 F 101 90 80 95 45 %0 95 90 93 85,0000

P 3-17 F 108 80 90 -~ 50 95 100 90 85 84,2857
P 3-18 F 117 90 45 100 75 95 -- 90 80 89,2857
P 3-19 M 134 80 65 100 95 95 100 1060 55  86.2500
P 3-20 M 67 100 70 100 90 80 70 -~ 90 85,7143
P 3-21 M 93 70 85 75 40 55 90 55 45  64.3750
P 3-22 F 114 70 90 95 45 100 100 100 95 86.8750
P 3-23 M 105 80 ©5 1060 100 75 75 100 --  89.2857

P 3-24 F 115 95 85 100 45 100 - 70 93 87.8571



SUBJECTS

SEX

M

I.Q.
123
106
118

118

- TESTS
] g S ; 5 6 7 B
95 95 100 95 95 90 95 95
90 85 100 45 85 100 95 90
95 95 1e0 100 100 100 95 100
70 95 100 50 100 -- 95 50

[

X

95,0000

87.5000
98.1250

§0.0000



SURJECTS SEX I.0Q.

P

P

vl

M

F

M

M

M

F

M

M

M

116
110
101
117
117
109
114
103
100
109
130
120

74
116
108
116
107

85
129

98

113

123

103

TESTS .

1 3 3 1 5 3 7 )
95 95 90 90 95 100 85 70
90 90 100 85 80 80 -- 60
95 90 95 90 75 100 1060 90
55 60 100 35 90 100 90 45
95 95 85 100 100 100 100 75
IGO0 100 1006 60 85 - - 85 100
100 90 100 100 100 100 100 85
65 70 95 90 93 75 75 55
65 30 100 100 75 85 70 60
90 95 100 95 90 100 65 70
oG 160 100 100 100 100 100 100
- 75 100 - 90 100 100 100
55 50 -- 75 65 55 60 90
—- e— -~ 90 45 100 70 85
75 66 160 50 90 95 75 95
90 70 -~ 50 90 100 85 45
25 65 100 80 70 75 95 5O
50 40 100 25 43 80 76 10
100 90 100 100 95 100 90 100
100 85 100 80 95 85 85 -
90 55 100 90 95 100 95 95
75 45 35 35 85 75 90 60
100 95 95 160 95 95 100 100
100 95 95 56 G0 100 95 40

=i

90,0000

83.5714
91.8750
71.8750
93.7500
90.0006
96.8750
77.5000
73,1230
88.1250
100.06000
01,1666
64,2857
78.0002
8¢, 6009
75.7143
72.5000
22.5000
96,8750
%0.0000
95.0060
65,0000
27.50G0

81.8750



SCBJECTS
P 4-25
P 4-26

P 4-27

SEX 1.0,
F o113
M 90
M 95

_ TESTS
1 2 3 i S

75 653 G0 50 25
80 20 100 80 85
25 90 85 30 70

90
85

70

80

85

74

X

81.2500

88,1250

75.06G00



TESTS ~
SUBJECTS SEX 1.Q. 1 ~ 3 4§ T S X
W 3-1 MO117 85 100 100 16C 95 100 85 100 95,6250
W o3-2 F 103 55 95 90 100 60 100 100 55 §1.8750
W 3-3 010330 -- 100 100 90  -- 90 95  84.1666
W 3-4 F 103 35 85 85 65 80 50 75 50  65.6250
W 3-5 F 111 95 100 95 100 75 95 95 100  94.3750
W 3-6 Mo 97 100 95 95 100 90 95 80 95  93.7500
W 3-7 F 101 95 100 80 45 75 95 100 55  80.6950
W 3-8 M9 50 100 90 85 60 95 30 95  75.6250
W 3-9 MO103 100 95 - 55 -~ 100 45 35  70.0000
W3-10 M 104 200 100 160 ~- 95 90 70 20 82,1429
W3-11  F 101 95 75 100 95 100 95 65 90  89.3750
W3-12  F 106 100 85 85 45 80 90 75 95 8l.8750
W3-13 M 117 100 95 95 100 90 95 95 100  96.2500
W3-14 M (19 95 90 95 85 100 95 90 85 91.8750

W 3-15 M 101 40 90 100 100 80 95 70 95 83.7500

W 3-16 o117 -- 100 - 90 95 75 90 100 92.5000
W 3-17 F 117 .- 75 95 1090 95 100 95 85 92.1429
W 3-18 M 111 95 100 100 ~ -- 100 20 95 96.0000

W 3-19 F 118 160 93 100 30 63 100 95 50 81.8750

W 3.20 F 113 100 95 100 45 95 95 85 100 89,3750

W 3-21 F 125 100 90 100 S0 90 100 20 100 95.0000
W 3-22 F 114 100 100 - 80 80 95 100 1co 93.5714
W 3-23 ¥ 119 85 20 83 100 95 100 G0 70 89.3750
W 3-24 M 113 75 35 70 95 80 35 75 63 62.5000
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TESTS

SUBJECTS SEX I.Q. 1 2 R 5 6 7 8 X

W 3-25 F 123 100 100 100 85 95 90 90 95 -94.3750
W 3-26 F 97 95 80 - 85 90 95 85 60 84,2857
W 3-27 M 96 95 70100 535 60 59 83 70 73.7500

W 3-28 F 116 1CO 100 €5 100 65 100 95 65 88.7500



CONTROL GROUP

TESTS —
SUBJECTS SEX I.Q. 1 2 3 4 5 6 7 8 X
C 1-1 F 110 1060 100 100 1006 95 100 75 100 96,2500
C £—2 M 114 95 100 100 45 95 i3 90 20 86,2500
€ 1-3 F 123 100 95 100 100 160 100 75 100 98.7300
¢ 1-~-4 M 110 100 80 70 95 95 100 90 100 91.2500
C 1-5 F 115 106 100 100 95 100 100 65 90 93.7500
C 1-6 F 113 90 95 90 %0 100 100 80 50 90.6250
C 1-7 Foo120 100 95 90 100 100 100 80 90 94,3750
c 1-8 M 113 95 %0 -- 100 100 100 80 -— 74,1666
cC 1-9 F 107 70 100 85 85 80 100 865 90 86.8750
C 1-10 ¥ 101 100 100 100 95 100 100 95 100  98.7500
C 1-11 M 105 100 1G0 -~ 100 95 95 63 100 43.5714
¢ 1~-12 F 133 100 100 100 95 -~ 100 80 100 96.4286
C 1-13 F 114 60 100 100 90 95 100 100 100 93.1250
¢ 1-14 M 115 85 80 100 95 160 100 80 83 90,6250

C 1-15 M 103 85 70 100 10 70 39 70 60 65.0000

C 1-16 F 121 100 100 100 .95 100 100 100 990 98.1250

C 1-17 F 115 65 95 63 35 85 -~ 55 75 67.8571
¢ 1-i8 M 119 100 100 100 @5 85 95 85 95 94,3750
C 1-19 F 120 85 ~- g3 90 100 100 80 100 ¢2,8571

C 1-20 F 111 100 9 100 100 160 100 920 100 98,1250

N

)
ud



SUBJECTS SEX

P

F

P

M

M

F

M

1.0,

101

110

87

111
128

92

1

100

95

30

100

80

95

85

1406

90

50

100

80

50

100

100

80O

100

100

70

ioo

100

100

100

85

85

35

90

75

35

95

100

45

95

85

690

85

78

88.7500
47.1429
97.5000
88.7500
81.2857

85.6250
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TESTS

SUBJECTS SEX 1.0Q. 1 2 3 4 ) 6 7 8 X

€ 5-1 M 117 100 95 ‘80 85 100 100 95 90 .93.1250
c 3-2 M 98 160 65 100 95 90 95 90 93 95.0000
c 5-3 Mo 129 95 100 100 93 100 100 v5 100 25.6250
¢ 5-4 F 112 80 100 100 85 100 95 85 83 91.2500
€ &-5 F 111 90 80 95 100 100 90 90 95 93.7500
€ 5-6 F 110 7O - - 15 95 100 95 100 89.1666
¢ 5-7 Foo127 95 85 1090 85 100 109 60 100 24,3750
¢ 5-8 F 110 100 100 25 100 100 109 95 100 98.7500

¢ 5-9 F 136 20 100 45 -- 100 100 90 100 89,2837
C 5-10 hi 89 9§ 65 G35 95 100 95 | 95 100 92.5000
C 5-11 M 113 85 160 100 93 95 100 100 100 96.8750
C 5-12 F 109 100 100 95 100 95 100 100 100 98.7500
€ §5-13 F 160 95 100 80 -= 100 100 85 100 @ 94,2857
C 5~14 M 109 80 95 100 100 85 1090 90 85 91.8730
C 3-15 M 96 80 95 75 Q5 60 95 75 895 81,2500
C 5--16 M 124 100 100 65 100 160 100 100 85 96.2500
c 5-17 F 126 95 100 05 85 80 95 95 935 52,5000
¢ 5-18 Mo124 100 190 109 95 95 ~ - 95 100 27,8571
¢ 5-19 F 104 75 83 e0 90 35 160 90 100 00.6250
¢ 5-20 ¥ 104 95 75 85 - 95 100 30 90 100 21,2500
€ 5-21 M 107 65 95 85 45 30 55 80 - 69,2857

C 5-22 F 108 80 90 73 93 100 - 95 100 90,7143



SUBJECTS SEX I.Q, 1

L

!—-—l

i—-‘

I.J

2-1
2.2

2-3

F

v

F

M

M

M

M

M

=1

M

88

92

87
101
118
110
119
109
107
122
118
102
116
109
100
124
114
104

87
109
104
102
122

103

__TESTS
5 3 i 5 6 7 8
95 95 85 70 50 100 65 GO
85 100 95 100 75 95 100 90
90 90 70 65 100 100 85 75
100 90 == 45 -— 100 -- 85
20 15 75 45 70 &0 80 25
95 95 90 160 85 90 90 40
100 90 100 55 85 95 90 55
95 95 95 65 95 1060 85 753
100 95 -- 95 160 100 100 55
100 95 100 160 55 85 90 95
95 80 95 80 70 100 80 20
95 90 106 100 85 75 90 65
90 95 100 100 75 -- 90 90
100 100 100 95 75 95 90 . 80
15 75 45 75 65 75 80 30
160 -~ 100 100 100 100 75 80
95 90 95 95 100 100 95 100
75 85 15 55 90 95 90 65
50 80 85 75 60 95 75 45
100 95 90 95 75 100 100 95
100 100 100 50 75 75 30 75
-- 45 60 70 65 65 95 50
100 100 95 100 100 100 100 100
95 63 100 30 90 85 90 95

890

X

1 81.2500

62.5000C
84.3730
84,0000
47.5000
85.6250
83.?500
88.1250
92.14296
60,0000

77.5000

B87.5000

91.4286
21,7650
57.5000
93.5%14
96,2500
71,2500
70,6250
93,7500
75.6230
64,2857

96.3750

B83.7500



SUBJECTS SEX I.Q.

L 2-25
L 2-26

L 2-27

M

M

M

106

118

162

TESTS
1 2 3 4 5 6 7 8
90 90 BG TG0 160 100 100 70
95 73 85 100 85 100 90 100
60 30 - 20 15 95 10 30

81

X

87,5000

92.5000

37.1429
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TESTS -
SUBJECTS SEX I.0. 1 2 3 4 ) 6 7 8 X
Lo3-1 F 116 95 95 1060 - - -- 100 100 -98.0000
L 3-2 M 103 80 80 100 30 100 85 90 - 89.2857
L 3-3 M 133 100 1090 90 85 95 100 90 95 94,3750
L 3-4 ‘ F 111 100 - 85 90 100 95 90 95 93.5714
L 3-5 M 111 109 95 100 40 100 100 1060 95 91.2500
L 3-6 JF 121 95 30 90 * 90 95 95 95 85 21.8750
L 3-7 Fol44 1060 85 20 100 100 100 95 100 96.25G0
L 3-8 F 132 ~- 100 100 80 100 90 g0 95 93.5714
L 3-9 F 112 100 100 70 75 90 95 50 100 90,0000

L 3-1C F 148 100 90 95 90 95 100 95 79 92.5000

L 3-11 F 114 100 100 1090 645 100 10C 100 100 99,3750
L 3-12 F 121 100 160 %5 100 100 95 100 100 28.7500
L 3-13 F 124 1060 G5 90 85 100 70 - - 90,0000

L 3-14 F 109 90 100 90 95 95 95 95 95 94,3750
L 3-15 F 124 100 95 90 90 ~= -- 100 100 95.8333
L 3-16 F 123 100 95 100 -- 80 95 95 100  95.0000
L 3-17 M 124 200 95 95 85 100 95 100 70  92.5000
L 3-18 F 124 85 90 65 35 100 100 80 75 78,7500
L 3-19 M 132 100 95 100 95 95 95 100 95  96.8750

L 3-20 M 128 100 100 100 00 100 90 95 100 68.1250

L 3-21 M 116 100 100 100 100 100 100 100 Q0 98.7300
I, 3-22 M 135 100 -- 100 80 100 935 aa 75 20.0000
L 3-23 F 113 95 95 95 90 95 93 85 85 91.8750

L 3-24 F 111 100 100 100 100 90 25 95 100 97 .5000



SUBJECTS
L 3-25
L 3-26
L 3-27

L 3-28

SEX I.Q,
M 133
F 113
M 129
M 105

TESTS
1 2 3 4 5 6 7 8
100 85 65 100 100 100 90 90
95 30 100 100 90 95 75 100
93 Q0 90 20 80 95 95 30
1900 70 100 95 85 90 75 100

83

X

95,0000

94,3750
£80.6250

89,3750



SUBJECTS SEX I.Q., 1

P

P

P

2-1

2-2

F

M

F

"

T

M

M

F

i

M

M

M

F

M

111
106
110
102

91
129
104
104
115
117

96

108

124

113
86

112

118
108
134
127

169

TEeTS
S S S
85 -- 85 85 100 95 85 90
55 15 90 55 65 65 30 15
100 100 100 90 100 90 100 80
75 65 90 85 80 95 90 -
65 95 90 70 65 95 80 95
100 95 100 100 80 85 95 95
100 95 100 100 100 190 100 70
60 85 95 90 95 85 85 95
100 85 95 50 85 95 95 65
100 90 95 55 85 100 90 80
35 65 100 65 90 80 30 -
90 80 95 95 75 95 80 B85
100 100 100 100 95 100 85 95
100 95 100 100 160 95 100 - 95
100 75 95 95 100 100 90 100
70 50 100 70 70 10 15 15
100 100 100 100 100 100 100 -100
70 80 90 95 B0 T0 55 35
100 106 93 95 95 100 90 70
100 95 100 100 -~ 100 90 100
90 95 100 95 90 90 100 100
~~ 100 100 100 100 100 = ==
100 95 95 10 %0 95 §5 55
90 95 100 a0 iCG 100 75 an

64

X

88,1429

48,7500
55,0000
82.38571
65.6250

03.7500

86,2500
83.7500
86.5750
66,4286
86.8750
96.8759
98.1250
94,3750
50,0000
100 .6000
71.8750

93.1

B2

30
97,8571
95,0000

100,0000
79.3750

01 92500



SUBJECTS SEX

P 2-25
P 2-26

p 2-27

M

M

F

TESTS
.0. 1 2 3 4 3 6 7 8
117 106 100 10O 95 100 100 95 100
130 100 95 100 85 90 100 80 100
109 90 95 100 90 90 100 95 95

98,7500

03.7300

94.3750



SUBJECTS SEX I.9Q.

P

p

F

M

M

M

M

M

M

I

M

M

M

106
110
93
111
93
111
90
108
119
135
96
113
91
99
110
75
91
114
110
97
89
121
97

89

TESTS
] - S R S S -
80 95 90 65 90 60 90 55
90 100 95 80 100 -~ 90 100
90 65 100 55 95 95 90 70
100 95 95 100 70 90 80 80
70 95 90 80 85 95 60 60
100 90 95 45 80 95 80 65
160 95 95 100 95 75 70 65
100 95 100 95 95 95 95 95
100 90 -~ 100 100 100 95 100
100 95 100 .- 100 100 100 100
95 95 95 80 85 85 95 85
100 100 95 60 100 100 95 95
60 85 90 95 95 85 -- 100
90 85 100 45 85 100 85 70
100 95 100 95 95 100 90 100
95 80 95 8¢ 70 45 90 75
70 65 -- 80 50 40 15 75
100 100 95 100 90 95 90 60
80 100 95 45 85 90 95 70
95 95 100 90 80 -- 85 93
80 100 90 40 80 95 90 45
90 95 95 100 -~ 100 95 85
100 °¢ 70 70 100 100 100 65
95 80 100 80 85 80 95 40

86

X

78,1250

93.5714
82,5060
88.7500
79.3750
81,2500
86.8750
96,2500
97.8571
99.2857
8§9.3750
93,1250
87.1429
82.5000
96 .8750
78,7500
56,4286
91,2500
82.5000
91,4286
77,5000
82.5000
86,8750

81.8750



SUBJECTS
P 6-25
P 6-26

P 6-27

____TESTS
SEX I1.0. 1 g 3 4 5 6 7 )

F 111 85 100 90 95 95 95 99 85
M 106 95 90 100 75 95 80 80 70
M 107 100 85 90 90 75 100 85 65

I3

87

91,8750

85.6250
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| _ L TESTS _
SUBJECTS SEX 1.Q. 1 2 3 7] 5 & 7 8 X
W 4-1 F 123 90 90 95 95 85 100 90 100 93.1250
W 4-2 M98 100 85 100 100 100 100 60 100 93,1250
W o4-3 M 108 95 95 95 90 70 100 90 100 91.8750
Wa-4  F 92 80 60 80 95 55 100 -- -  78.3333
W 4-5 F 107 95 85 100 90 100 85 100 90  93.1250
W4-6 M 105 100 80 -- 85 90 75 90 100 88.5714
W o4-7 F 87 85 100 &0 80 -- 100 90 100 90.7143
W 4-8 M 103 -~ 20 95 45 60 55 45 50 52.8571
W 4-9 ¥ 107 90 80 -~ 100 95 90 100 50 86.4286

W 4-10 F 168 100 100 106 85 80 100 75 90 91.2500
W 4-11 F 118 80 93 90 - 90 100 95 95 92,1429
W 4-12 M 112 100 166 100 90 80 100 100 60 91.2500
W 4-13 M 83 60 40 95 _90 70 95 50 59 69.3750
W 4-14 F 113 100 90 - 350 95 160 95 45 82,1429
W 4-15 M 125 90 90 G0 80 75 95 90 100 88.7500
W 4-16 F 107 93 100 85 - 75 95 50 20 34,2857
W 4-17 M 107 1060 100 95 95 95 100 100 100 98.1250
W 4-18 M 103 100 95 100 95 100 100 95 100 98,1250

W 4-19 F 112 95 95 830 95 65 100 90 95 89.3750

W 4-20 M 116 100 90 100 -~ 100 100 95 100 97.8571
W 4-21 F 122 100 90 95 100 100 935 80 100 95.0000
W 4-22 M 104 90 75 95 80 85 100 70 935 86.2500
W 4-23 M 100 90 70 100 100 95 100 85 65 88.1250

W 4-24 M 121 100 100 100 90 75 50 65 80 87.5000



89

) TESTS _
SUBJECTS SEX I.Q. 1 2 3 4 5 6 7 8 X
W 1-25 M 108 80 85 100 -~ 90 B85 60 90  84.2857
N 4-26 F 127 100 80 100 86 S0 -- 95 75 88.5714

W 4-27 M 104 100 100 -- 100 - 95 80 95 65.00G0
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AREA: MULTIPLICATION

SKILL: Multiplication by Powers »f Ten

In recent days you have had occasican to multiply or
divide by powers of ten. Some of you solved your examples
by annexing zeros and then pointing off the correect number
of decimal places.

This method is slow and cumbersome, Mathematics is a
science in which speed is almest as important as accuracy.

Teday, you are goiang to learn a method of multipliying
by 10, 100, 1000, and so on, or by powers of ten so that it
can be done accurately and almost instantaneously, or at
least in a matter of sezonds.

You will not be zallowed to ask questions or make com-
ments during this class period, so listen carefully to the
explanations and directions as they are given to jyou,

Refer to the instructional sheet that has been given Lo
you when yon are directed to do so.

There will be a short test for you to take at the end
of this lesson.

Look at Entry A on the instruction shcet.

Most of you are already familiar with the term, exponent,

or power of a base, The ecxponent tells the number of times
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. 1
the base is multiplied by itself. For example, 10" tells you

2

there is only one ten; 107 tells you ihere are two tens, 07

10x10 or 100; lO3

tells you there are three tens, of 10x10x10,
or 1000; 107 tells you there are four tens, or 10x10x10x10,
or 10,000,

Do you see that the exponent names the number of zeros

1

in the numeral? 10° tells you there is one zero in the num-

eral; 102 tells vou there are two zeros in the numeral; and

103

tells you there are three zeros in the numeral,

Now you are ready to learn ithe short method of multiply-
ing by powers of ten. You must remember that every whole
number has a decimal point, though it is seldom written., For
tnstance, where is the decimal point in the numeral 1737
(Pause) Yes, it is understood to be after the last digit,
five.

You will have no difficulty in seeing the decimal point
in a decimal fractional nameral,

You will also need tothink about this: that when any
whole number or fractional number is multiplied by ten or any
power oI ten, it will increase in valﬁe, therefore, you will
move the decimal point to the right., You will learn the num-
ber of places to the right of the original decimal point that
will be correct to move the point. The number of zeros in
the power of ten is the clue.

"Look at Entry B on the instruction sheet. The first
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move the decimal point cne place to the right, you must annex
one zero making the produ;t 20, The second item is 10020.02
or two hundredths., Since there are two zevros in 100, the
decimal point is moved two places to the right making the
product 2. Do you sce that the third item, 102x0.02 is the
same as item 2? The exponent 2 tells you that 10 means
i0x10 which is 100 and has two zeros folleowing the digit one,
The fourth item is 1000x0.24 or twenty-four hundredths.

Since there are three zeros in 1000, the decimal point is
moved three places to the right, making the product 240, Do
you see why a zero has to be annexed to the 24? TItem five is
the same as item four since 109 is 10x10x10 or 1000. Of
course the product is alse 240, TItem six, 1000x0,25 or
twenty-five thousandths, requires moving the decimal point how
many places to the right? {(Pause) Yes, three places, making
the product 25. Ttem seven is 109%0.025 or twenty-five
thousandths, What is the product? (Pause) You should have
206. In item eight, what is the product of 106x0.000001, or
one millionth? (Pause} The product will be ones. Write

only the digit, one, with no zeros hefore or after the digit.
Item nine. What is the produ;t of 103X8.8, or eight and
eight-tenths? (Pause) The product is 8,800. Item ten.

What is the product of 101x14.3, or fourteen and three-tenths?
(Pause) Yes, the product is 143,

Be sure to omit zeros iu {rcnt of whole numbers. They
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are not needed, and it looks rather odd to see a whole number
preceded by zeros,

Now look at Entry C, Think what the product should be,
When I give the answer, cieck yourself for sccuracy. If the
response ycu made mentally is not correct, try harder to get
the rest of them right.

Item 1, 10x8.9 or eight and nine~tenths. (Pause} The
product is 89,

Item 2, 100x5.056, or five and fifty-six thousandths,
(Pause) The product is 505,6,

Ttem 3, 1000x2,941, or two and nine hundred forty-one
thousandths, (Pause) You should have 2,941,

Item 4. 10'x1.68. The product is 16.8.

. 102x0.008. The product is 0.8.

<

Item

Item 6. 109x3.64. The product is 3,640,

What do you notice about the relationship between the
number of zeros in the second factor and the number of deci~
mal places in the product? With cach additional zero in the
second factor, there is one less decimal place in the product.
In the example 101x3.14, or three and fourteen hundredihs,
there is one less decimal plaée in the product than in the
second factor, since the produet is now 3L.4., In the example
102x3.14, there are two less decimal places in the product
than in the second factor hecause the exponent 2 tells you
to move the decimal point twe places to the right. The pro-

dust is now 314,



Look at Entry D on the instruction sheet as I read it
to you.
Ttem 1, 10x0.1448 is 1,468,
Item 2, 100x0.1468 is l4.68.
Item 3. 1000x0,1468 is 146.8,
Item 4, 10,000x0.,1468 is 1,468.

1

Item 5, 107°x146 is 1,440,

Ttem 6. 102x146 is 14,600,

Ttem 7. 10°%x146 is 146,000,

Ttem 8. 10%x146 is 1,460,000,

You can see, that to fiud the product of a power of ten
and any other factor, you can simply rewrite the numeral and
move the decimal point one place to the right for each zero
i tite power of ten,

How many places to the right should you move the decimal
peint when multiplying by 100 ot 1022 (Pause) Yes, two
places. VWhen multiplying by 1000 or 1092 (Pause) Yes, three
places, When wmultiplying by 10,000 or 1042 (Pause) Yes,
four places.,

Now you are ready to take a short test on this lesson,
Take your time. Think about the information given to you
and vou will dﬂ well,

When you have finished, raise your hand and I will col-
lect your paper. Do not leasve your seat until all papers

itave been collected,



SKILL:

Multiplication by powers of ten.

INSTRULTIOGN SHEET

96

*1

As you listen to the directions and explanatious of the

lesson on multiplying by powers c¢f ten,

reference 1is

Km.

made to it.

is 10

is 1000

10x2 = 20
100x0.02 = 2
102x0.02 = 2
1000%x0,24 = 240

109%0.,24 = 240

10x8.9 is

100x5.056 is_

1000x2,.941

10x.,1468 is 1,468

100x.1468 is 14,68
1000x,.1468 is 146.8

10,000x,1468 is 1468

f‘]
10°

look at each item as

is 100

104 is 10,000

1000x0.025 =__

109%0.025 =

109x0.000001 =

10948.8 =

10lx14.3 =

1 .
10 1,68 is

102x0.008 is

109%3.64 is

107x146 is 1,460

102x146

10%x146

is 14,600
is 146,000

109x146 is 1,460,000
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TEST 3 |
Math Seven Date __ Period____
Name __. Teacher

SUBJECT: Multiplication by Powers of Ten

Give the products in each of the follewing examples:

1. 100 x 2.74 is 7. 10% x 0,086 is
2, 10 x 32 is - | 8. 103 x 232 is

3, 1000 x 6.753 is_____ 9, 102 x 4,04 is_

4. 10,000 x 0.4135 is_______ 10, 10' x 38,95 is

5. 100 x 16 is 11. 102 x 5.098 is

6. 1000 x 278 is 12, 104 x 3.1416 is

By what power of ten must each of these be multiplied to

result in the product to the right?

X 3.25 is 325 _ x 0,01 is 1
L x 0,015 is 15 x 0,001 is 1
_x 92.3 is 923, x 0.725 is 725.

x 3,14 is 3140 x 1,251 is 12,510



Lesson 2

AREA: DIVISION

SKILL: Division by Powers of Ten

On page 61 of our math textbook is a stated problem
readings

"A basswood trece yields about 16,100 board feet of
lumber. The weod is worth about $35.00 per 1000 board feet,
What is the value of il average basswood trees?"

Some of you did not find it a simple matter to divide by
1000 aﬁd therefore computaticn was slow and uvunsure.

Today you will learn to divide rapidly and accurateiy by
powers of ten.

Remember, there wili be no questions nor comments during
this instruction peried. Listen carefully to all explanations
and directions, There will bhe a.test at the end of the
lesson, Refer to the sheet of instructicns when directed to
do s50.

New let's finish the stated problem introduced at the
beginnirg of the lesson. Look at Entry A on the instruction
sheet,

The equation is: N= [(16,100:1000) x 35]11.

There are several variations of the eyuation, but in every

98
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case you must find the number of thousand board feet in
16,100 board feet, Te¢ divide 10,100 hy 1000, move the
decimal point 3 places to the left of the dividend. This
gives a quotient of 16,1, Now, multiply 16,1 (the number
of thousand board feet) by 35 (the value of 1000 board feet),
This product is $563.50. Then multiply $563.30 by 11 to
find the cost of 11 basswood trees. The total value of the
11 trees is $6,198.50,

Look at Entry B on the instruction sheet for a quick
review of the powers of ten, 101 means there is ONE 10;

102

means there are TWO teas, or 10 x 10 or 100; 103 means
there are THREE tens, or 10 x 10 x 10 or 1000; 104 means
there are FOUR tens, or 10 x 10 x 10 x 10 or 10,000 and so
on, The exponent tells the number of zeros that follow the
digit one.

Also, remember that in every whole number, there could
be a decimal point written after the last digit.

When a numeral is divided by a power of teun, it must
decrease in value; therefore, the decimal point is moved to
the left, The number of zeros im the power of ten will
indicate the number of places to the lefi that the decimal
point must be moved. It may be necessary to annex zeros in
front of the numeral in order to have enough places,

You can see this if you naw look at Entry C, Item 1,

13 + 10. Since 10 has only one zero, the decimal point 1is
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moved one place te the iefi, Tke quotient is 1.3, or one
and three tenths, In Itewm 2, 13 -~ 100, the decimal point
is moved two places to the left since 100 has twe zeros,
The quotient is 0.13, or thirtcen hundredths. Notice
Item 3, 13 + 1000. Since 1000 has three zeros, the decimal
point is moved three places to the left. The quotient is
0.013, or thirtecen thoussndths, In Item 4, 3,5 = 101, the
power of ten tells you there is one zero which means that
the decimal point is moved one place to the left. The
quotient is 0.35 or thirty-five huadredths., The fifth item
is 2.42 £ 102. The exponent tells you there are two zeros
in the power of ten, so the decimal point is moved two
places to the left. The quotient is 0,0242 or two hundred
forty-two ten-thousandths., Item 6 in Entry € shows 117.2 =
103,  The exponent tells you to move the decimal point three
places to ihe left making the quotient read 0.1178 or one
thousand one hundred seveniy-eight ten~thousandths.

What do you wotice about the relationship between the
number of zeres in the divisor and number of places in the
quotient? With cach additional zero im the divisor, there
is one more decimal place in the quotient., For example, if
3.14 or threc and fourteen hundredths is divided by 101 or
10, the quotient has one more decimal place than the dividend.
In this case, the quotient is b,314 or three-~hundred fourteen

thousandths. If 3,14 or three and fourteen hundredths is
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divided by 102, there will be two more decimal places in the
quotient than in the dividend, seking the quotient read
0.0314 or three-hundred fouriecn ten-thousandths,

In Entry D, you are to find the quoticents mentally.
Solve them one at a time, then as I read the answer, check
yourself for accuracy.

Item 1, 1.8 or one and eight tenths divided by 10! is
{pause) 0,18 or 18 hundredths,

Item 2. 0.06 or six hundredths divided by 102 is
(pause) 0.,0006 or six ten-thousandths,.

Item 3. 2.1 or two and one tenth divided by 103 1s
(pause) 0,0021 or 21 teu-thousandths.

Item 4. 21 divided by 104 is (pause) 0.0021 or 21
ten-thousandths,

Item 5. 14.32 or.fourteeﬁ and thirty-twe hundredths
ts {pause) 0.1432 or one-~thousand four huandred thirty-two
ten-thousandths,

Ttem 6. 21,425 divided by 107 is (pause) 2.1425 or two
and one-thousand four hundred twenty-five ten thousandths.

You are now ready to take the test. Be careful. Think
about &all the information that has been given to you, Use it
and you will do well,

Raise your hand when you have completed the test., I
will collect your paper. Do nét leave your seat until all

papers have been collected.



SKILL:

INSTEUC

Divisien by Powers o

The following examples

to divide by powers of ten.

is made to it.

A.

C.

N= [(16,100 2 1000}
N= [16.1 x 35] x 11
N= $563.50 x 11
N= $6,198.50

10! means 103 ].O2

102

TION SHEET #2

f Ten

are to help you understand how

Loek at each item as reference

x 33]11

means 10 x 10 or 100; 103 means

10 x 10 x 10 or 1000; 1079 means 10 x 10 x 10 x 10

oY 10,000 and so forth.

3
013
35
0242

0.1178

1. 13 2 10 is 1.3
2. 13 = 100 is 0.1
3. 10 = 1000 is O.
4. 3.5 = 10%* is o.
5. 242 + 102 is 0,
6. 117.8 = 103 is
1. 1.8 = 10l g5

2. 0.06 = 102 jis
3. 2.1 = 1093 jis

4. 21 = 10% is

5. 14.32 : 102 is
6. 21,425 = 107 is
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TEST %2
Math Seven Date Period
Name ' Teacher

SUBJECT: Division hy Powers of Tean

Give quotients in each of the following examples:

1. 35 : 10 = 7. 1845 + 100 =
2, 72,5 + 10l = 8. 34.4 + 102 =
3. 0.125 + 10 = 9. 0.12 + 1000=
4. 246.7 + 10%= 10, 5.7 + 10° =

5. 437 : 100 = 11, 92,05 + 103 =
6. 1.25 = 102 = 12. 82.3 & 10° =

By what power of ten is each dividend to result in the

quotient given?

1, 72 = = 0.72

2. 0.45 = = 0.45

3. 3.4 & .= 034

4., 0.1 =+ = 0.001
5. 32 & = 0,032
6., 10 = = 1

7. 4 = = 0.03

8. 46.7 + = 0.00467




Lesson 3

AREA: INTEGERS

SKILL: Adding Integers

Today let us consider a trip aleng a road. On the
instruction sheet is a map of part of the road through Anabru
and Zabvranchburg. The mavkers are placed one mile apart at
the side ¢f the road. If you ride a bicycle along this road
from "A' directly to 'G', you would say that you have made a
trip of 2 miles in the Zabranchburg direction. If you ride
from 'S’ . to 'B', you again say thalt you have made a trip of
2 miles in the Zabranchburg direction. Think of three other
two-mile trips in the Zabranchburg direction. (Pause) You
may have said 'K' to 'R", 'T' to 'A', 'R’ to 'Q', 'Q' to '¥M',
and so forth., Now describe some two-mile trips in the Anabru
ditection. (Pause) You may have said "B' to 'S', 'W' to
'€, ST to TM', 'C' toe 'G', or 'M' to '9Q.°'

The two-mile trips toward Zabranchburg and the two-mile
trips toward Anabru are alike in an important way. The
length of each trip is two miles; that is for each trip, the
distance in miles betiween starting and ending points is two
miles, But, the trips are also differeat in aa important
way. The trips toward Zabranchburg are made in a direction

opposite to that of the trips toward Anabru.

104
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Suppose that we are told that two boys start at 'M' and
that each boy makes a two-mile trip., How many miles apért
will the boys be at the end of their trips? (Pause) Can
you give a definite answer to this question? (Pause) The
boys'might be O (zero) miles apart, or they might be four
miles apart, dcpending ouw whether or not they travelled in
the same direction. We c¢an conclude that it is not enough
to know just the distances for the trips. We also need to
know something about the directions.

Look at Entry A on the instruction sheet, The counting
numbers of arithmetic--t, 2, 3, 4, 5, ... etc. can be used
in me;suring distances for trips along thnis road, but we
need numbers which will indicate both distance and direction.
There are such numbers, and we call them integers., Since
the counting numbers can indicate the measure of distance,
let's combine signs with these numerals, which will indicate
direction, It is standard to use positive and negative
signs to indicate the dirvection in which we move from our
starting point.

Look at Entry B, We will call zero our point of origin,
or beginning point. Therefore, zero is neither positive or
negative,

Follow me on Entry C as I recad these integers: negative
5, positive 5, negative 20, poéitive 20, negative 3, nega-
tive 2, negative 1, zero, positive 1, positive 2, positive.B,

positive 4,
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Look at the number line near Lhe top of the instruction
sheet. We are going to take some trips along this number
line, We will start at O, Let us travel first 3 miles in
the positive direction, stop, and travel 4 more miles in
the positive direction. Whefe will we be on the number line
at the end of our trip? (Pause) We wiil be at positive 7.

Start back at O and let's take another trip. Go 7 miles
in the negative direction and stop. We are at negative 7 on
the number line. Now go 4 miles in the positive direction.
We will be at negative 3.

Since the idea o¢f taking one trip after amother is some~

thing like "adding," everyone calls this addition of integers.

Look at Entry F (1), Positive 3 plus poesitive 4 is equal to
positive 7, This is pictured for you in E£ntry D. Look at
Entry F (2). Negative 7 + positive 4 is equal to negaiive 3.
Now quickly work the problems in Entry G, then we will check
our answers, (Pause)

Entry 6 (1} says to first go 9 miles inm the negative
direction from 0, Stop, We are ~9 on the number Iine. Then
go 5 miles in the negative direction. We end ap at -14 on
the pumber line, (-9 = =5) ='-14,) G (2) tells us to go 8
miles in the negative direction. We arc now at negative 8
on the number line. Go 9 miles in the positive direction,
and we end wup at positive 1. (-8 + +9 = +1). 6 (3) equals

+1, and G (4) equals -6,
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For convenience, lev ws aqgvee that the omission of a
sign on a number will indicate ithat the number is positive.
Study Entry H for a moment. <(Pause)

Now look at Entry I. These integers which we have talked
about serve many useful purposes, They serve as measures of
directed cihanges. A few examples would be an increase or
decrease in weight or height, a rise or fall in temperature,

a profit or loss in business, or a gain or loss in altitude
of an sirplane,

We c¢an add integers without the use of a number line.

See if you can discover a set of rules for adding integers.
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INSTRUCTION SHEET 23
SKILL:

Adding Integers

As you hear the lesson,

notice the examples
referred to,.

as they are

A Q

W
/EL//*#““* G S
T \\th’ B
K_~ *J//\
< Anabru e {Zabranchbhurg

N
e

Direction

(+) Positive
Direction
NUMBER LINE

-20 is read NEGATIVE 20G; +20 i

_15 —; »g «; —é -E —; ~é ~; —i 5 +i +é +; +; +é +é +; +é +5 +10
A. Counting Nuwmbers: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, . . .
B. (+) Positive Sign; (~) Negative Sign
C. Examples of Integers:
~3. +5, ~20, +20, -3, -2, -1, O, +1, +2, +3, +4;
-5

is read NEGATIVE 5; +5 is read POSITIVE 33

5

read POSITIVE 20.
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(~) Negative Direction (+) Positive Direction
R R P 4 3
D.
w6 -5 =4 -3 -2 -1 0 +1 +2 +3 +4 +5 <6 £ +8 +9
7 4
4 3
° -8 -7 -6 -3 -4 GED“Q -1 0 +1 +2 +3 +4 +5 +6 +7 +8
> + t,o_ + .
F. 1. 2+ "4 =77 (refer to Entry D)

2, "7 + T4 = "3 (refer to Entry E)

-10 -9 ~3 -7 ~6 -5 -4 ~3 -2 -} O +#1 +2 +3 +4 +5 +6 +7 +8 +9 +10

H. "9 or 9 are both positive; read POSITIVE 9
*151 or 151 are both positive; read POSITIVE 151

*72 or 72 are both positive; read POSITIVE 72

+ L. - .
I. 9% __indicates an increase of 9 in temperature

-9%-~indicates a decrcase of 9 in temperature
*15 1bs,-~indicates an increase of 15 lbs. in weight
“15 lbs.--indicates a decrease of 15 lbs. in weight

*$150~~indicates a gain of $150; ~$150, a loss of $150
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TEST %3

Math Seven Date Period___

Name _._ Teacher

SUBJECT: Addieg Integers

Place your answer -in the biank Lo the rignt of each problem.

1. T35 + T11 = 11, 78 + "12 =

2. "9 4« T2 = 12, T11 + T11 =

3. Tis5+ 4= L 13, T54 4 f21 = .
4. T5 + 78 = 14, "6+ g =

5. '8+ 75 = 15. -18 + *15 =

6. "5 + 78 = 16, %13 + 719 =

7. T7 4 F7 = 17, T91 + 747 =

8. "6 v T8 = L 18, ~5 + 722 =

9. *t2 + -3 4+ *1= 19, ~200 + t201 =

10, Y119 + T2 = 20. 775 + t75 =




Lesson 4

AREA: INTEGERS

SKILL: Subtracting Integers

Today let's first recall a few things that we know about
integers., Our counting numbers (1, 2, 3, 4, 5, ...) are not
sufficient to help us work all types of problems., These num-
bers only give us a measure of distance, a measure of weight,
a measure of height, and so forth. We do have a larger set
of number which tell us direction as well as distance, This
set of‘numbers is called the set of integers,

Look at Entry A on the instruction sheet, These inke-
gers are read negative 20, egative 3, positive 10, zero,
pesitive 31, negative 15, aand positive 1000, Remember from
our last lesson on integers that these positive and negative
"whole” numbers and zero can indicate many things. For
example, a positive number can indicate a rise in'temperature;
a negative number can indicate a drop-in temperature, A
positive number can indicate an increase in weight; a nega-
tive number--a decrease, A positive number can indicate a
profit in a business; a negative number-~-a loss in business.

The sum of two or more integers can easily be found by

taking an imaginary trip along the number line. Look at



Entry B (1) on vour instructionm sheet, Follow me as we take
our first trip. (-3 + +5). We start at 0. We go 3 miles in
the negative direction and stop at -3 en the numher line.
Then we go 5 miles in the positive direction. (Pause) We
are now at +2 on the nuwmber line. Therefore, ™3 w75 = *a,

Now work B (2) and B (3) by yourself. Write your answers
on the instruction sheet., (Pause)

Let's check your answers. 13 +73 = 718 1is the answer
for B (2). For B (3), we start at 0, go 3 miles in the posi-
tive direction, and end up at ¥3 on the number line. Next,
we go 2 miles in the negative direction, We are now at *1.
Then we go 2 miles in the positive direction and end up at
*3 on the number line., Therefore, *3 + "2 4 Py o= otg

Now that we are all experts on addition of integers,
let's tackle subtraction of integers. The opposite of adding
4 to some number is taking away 4, oxr rather, subtracting 4.
Addition and subtraction are opposite operations. Subtract-
ing *4 {rom some aumber is the opposite of adding 4 to that
number. Let's take a look at your number line and see how
suhtraction works, Look at Entry C oﬁ the instruction sheet,

ty o F

3 says to start at O and go first 4 miles in the posi-
tive direction, Move your pencil ¢n the number line from 0
to ¥4, Then move 3 more units in the positive directioa. Do

this with your pencil, We are at *7. Therefore, Yy o4 T3 o= b7,

Now let's subtract. (74 - ¥3). We siart at 0 and go first
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+

4 units in the positive direction. Since subtraction is the
opposite of addition, we want to now do the opposite of
moving 3 units in the positive direction; so move 3 units
in the negative dircction. We end up at "1, Therefore,
tg -3 = 1,

Let's take some more examples. Look at Entry D (1)
Move 6 urits in the negalive direction, starting at O.
(Refer to the number line in Entry B.) We are now at -6,
Now do the opposite of moving 2 units in the positive direc-
tign--move 2 units in the negative direction. (76 - To o= -@),

LListen carxefully as you ioo0k at Entry E., An easy rule
for the subtraction of inta2gers is this: we can change sub-
traction to addition if we also change the direction sign of
the subtrahend, the number that feilows the minus sign.

Entry E (L). Change the subiraction sign te addition, but
also change the negative sigrn to a positive sign., 73 - 73

is equivalent to ~5 + T3, 1In Entry E (2), change subtraction
to addition, Change "2 to *3, Now, Y8 + T3 = *11,

On E (3}, work the problem on your paper as I give you
the instructions. Change the subtraction sign to an addition
sign. Change the sign of the subtrahend. Add those two num-
bers, Use your number line {Entry B) to help you if you need
tt. (Pause) Your new problem should read, ™1 +¥6, The

4+

answer is 53, Therefore, "1 ~ 76 = 75,

Now quickly work the problems in Entry ¥, (Pausc)
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Let's check your aaswers. F (1}. ~4 - 6. Change sub-
traction to addition and éhange the sign of the subtrahend,
The problem should now read, “4 + T6 = Ta.

F (2}, %4 -~ 74, Change subtraction to addition and
change the sign of the subtrahend. The probklem now reads
T4+ ¥4 =*g, F (3). 75 - *1. Change to "5 + "I = 76,

F (4). %5 - -1 is changed to t5 + *1 = Y6, You will now

take a short test over this lesson.
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INSTRUCTION SHEET *4

SKILL: Subtracting Integers

As you hear the lesson, notice the examples as they are

referred to.

A. Examples of integers: -20, -3, Y10, 0, *31, -15, 1000
(720--rcad negative 20)

(+10~«read pesitive 10)

(=) Number Line (+)

B - T ¥ ¥ Y t T t g t ¥ ' T U t ¥ T T A\ t t y
-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0O +1 +2 +3 <4 +5 +6 +7 +8 +9 +10

3. (M3« 72) + Y2 =
C. Contrast
1, T4 + *3 2. T4 - T3
4 T3 = T4+ 73 = e
D, 6 - T2
"6 + "2 = "8
E. 1. =5 - "3 = =2 2. T8 - 3=
-5 + Y3 = -2 *g o+ T3 = T
3. "i1- 6=
Fo 1, =4 - -6 = 2., t4q . -4 =



Math Seven

Name
SUBJECT:
1. 73
2. 77
3. T3
4. 73
5. 75
6. Y15
7. *20
8. ~13
10. 723
10, 0

TEST %4
Date Period R
Teacher

Subt

116

racting Intcgers

Place your answers in the

-7 =

i
-l
1}

spaces provided.

2, 711 - 7T =

13, "15 - *17

14, T38 - *38 =

15, 0 - Y91

H

16, 17 - Yo =

17, To25 - Py o=

18, 714 - 79 =

19. "3 . T =

20, 7200 ~ 7200 = __



AREA: PROPERTIES OF THE OQPERATIONS OF ARITHMETIC

SKILL: Understanding and Use of the Distributive Property

Listen carefully to the following lesson on Distributive
Property. There will be wo comments made nor questioans asked
until the test papers, which will be handed out immediately
after the lesson presentation, have been collected,

Just as there are laws that govern our universe, such as
the law of gravity, so there are certain laws or properties
that govern a system of numbers. We have been using some of
these laws or properties almost without realizing that we
were doing so. Let's examine a typical problem. Look at the
instruction sheet you ﬁere handed. Consider Example 1, which
is a muluiplication problem. You are probably accustomed to
thinking, "three 3's are unine" and writing down "9." Then
"three 1's are threce™ and writing the 3 to the left of 9-—
which is correct. However, the problem may be looked at in
another way. Thirteen could he re-written as ten plus three--
s0 the problem is then one of multiplying three by ten plus
three. Three tens are thirty, and three three's are nine;
then thirty plus nine is thirty-nine. This law orv property

is called the DISTRIBUTIVE PROPERTY.

117
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Let's consider another problem-~Example 2, In finding
the perimeter of the top 5f a desk, Jim measured the lehgth
of each side in fcet and fourd the weasurements as shown.
Then he found the perimeter in feet by finding the sum--~
3" plus 3' plus 5' plus 3" is 16'., Bob said he thought that
this was all right but it was more work than was necessary.
He said he would add 5' and 3' and multiply the sum by 2.

Do you think this will give the same answer as Jim's problem?
She said she thought it woeuld be better to multiply S5' hy

2 and 3' by 2 and then add these two products., Will the
result be the same as Jim's and Bob's? You can see that it
is, Therefore, we may write 205" + 3"} = (2x5') + (2x3")
which ig 16" + 6" which is 16', This problem is also an
illustration of the DISTRIBUTIVE PROPERTY,

We find that the distributive property makes multiplying
in some problems easicr. Consider Example 3 which is a whole
number times a mixed number., Using fraction form we write
12% as %; which is multiplied by 8. Eight forty-nine's are
392 and oune four is 4; then 392 divided by 4 is 98. Let's
see if the result is the same whea we use the distribuiive
property. Since 124 is the same as 12 plus Y%, we may use
the distribufive properiy and multiply (8x12) and add that
to (8xK%). Eight twelves are 96 and eight fourths are 2--
then 96 + 2 = 98. The disiributive properiy follows a definite

pattern. Notice that there is only onec multiplier and two (or
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somectimes more) addends., TFollow the pattern in Example 4
and try to work exerciscs (a) through (f). (Pause)

Now compare your answers with those listed beneath as
I read them to you. <{(Refer to answers.)

Just as there may be dangerous results because of the
law of gravity for ome who jumps from a ten-story building,
there will be incorrect results for problems when you try to
apply the distributive property when its use is not appro-
priate. Please take note that I am about to poiunt out the
DANGER signs or examples when the distributive property does
not apply.

Consider Example 5 on the instruction sheet., You come
across many times problems in which you multiply a mixed
number by a mixced number. Scme students think that you may
multiply (4x3) and (%x4) and add. This does not give the
correct answer, To find the correct answer, you should re-
write 4% in fraction form as % and 3% as %5. Multiply
numerators; multiply deneminaters and simplify. O0f, you
may prefer te write 4% in decimal form as 4.5 and 3% as 3.25,
then multiply. As you can see, the result is 14.625 which
is the decimal for 14 5/8. Nokice that the fraction and
decimal forms both give the same result., And they are dif-~

ferent from 12 1/8 ~-- the incorrcct answer. Remember—-to

multiply a mixed number by a mixed number, change to either
a fraction or decimal form., DO NOT try to use tne distribu-

tive property, Look at the distributive property pattern in
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Example 5. Can you see that fé%) x (3%) is a pattern of
(a+b) x (c+d) rather than {ath) + (axc)? Notice that the
signs are reversed.

Anothex problem that APPEARS tu adapt itself to the
distributive property but does not is like that shown in
Example 6., When you are finding the area measure of a
rectangle, you multiply the length by the width--that is,
3'2" py 272", Some students think that you may multiply
3" by 2' and 2" by 2", Notice that this does not fit the
pattern €axb) + (axc), but rather, (a+th) X (c+d); the signs
are reversed, To find the correct answer, you should rewrite
312" as 38" and 272" as 26", then multiply, The result,

988 square inches may be changed to square feet by dividing
by 144, since there are 144 square inches in a square foot,
The final result, 6 square feet and 124 square inches is
correct.

Try to establish the distributive properiy pattern well
in your mind--a(b+e¢) = (axb) + (axc), and use only when
applicable.

Now, examine Example 7. Circle fhose problems which
lend themselves to using the distributive property. (Pause)
Check your answers as [ read them. (Refer to answers.)

Follow the instructions on the test sheet which I shall
hand to you., Raise your hand when you have finished .and I

will collect your papers.
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INSTRUCTION SRHREET x5

SKILL: Understanding and Using Distributive Propervty

) 13 3(10+3) = (3x10) + (3x3) = 30 + 9 = 39
EXAMPLE 1 x 3
39
5 Jim's Idea
EXAMPLE 2 3t 31 51 4+ 3" + 5' + 3' = 16"
SI
Bob's Idea

(5" + 3"y x 2 = 7

o~
or
e
Do
S
4
~
o
A
DN
p—
i
=~

Then

2(5' + 3') = (2 x 3') + (2 x 3') = 10" + 6' = 16

EXAMPLE 3 98
i 4 4

30,

32

32

12% is 12 + %4

8(12 + %) = (8 x 12) + (%xl)=%+2:93
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EXAMPLE 4

Pattern 1: 5(644) == (5 x 6) + (5 x 43
a. 3(9 + 6) = (2 x 9 + (3 x 6)
b, 12¢(6 + 2/3) = (12 x 6) + (12 x 2/3)

C. (5 + 4)3

(3 x 5)_+ ( 3 x 4) or
(5 x 3) + (4 x 3)

d. (5 3/4)4 (4 x 5) + (4 x 3/4) or

H

(5 x 1) + (3/4 x 4)

(a x b)Y + (a x ¢)

e, af{b + ¢)

f. c¢(d + e) = cl(d + e)

D-A-N-G-E-R
EXAMPLE 5
4% x 34 (4 x 3) + (M x %)Y = 12 + 1/8 = 12 1/8 is

incorrect

9 3 - 117 &
*2" X —-—4-* _E}“— 14 -J/B
4% = 4,3 3.75
_x 4.3
34 = 3.75 1875
1500
16.875

DISTRIBUTIVE PROPERTY
alb + ¢) = (a x b)Y + (a x ¢)
Pattern of (4%) x (3%)
(4 + %) x (3 + 1)

{(a + b) x (¢ + d)



EXAMPLE 6

EXAMPLE 7

2'2'!

3'2'!

{(4'3") x (5'7")
2(3 1/2)

406 + 3)

(0 2/3) x 6 1/2
a(b + ¢)
(4 x 7) + (4 x 8)
8(3 1/3)

5(4'2")

8(773")

(4'5") x (8'3™)
504 + 2)

(8 x 7) + (8 x 4)
(6 x 3) + (6 x 2)

m{n + p)-

is incorrect

3'2" x o2'2m =

(3:21!) +

(2“

38" x 26" = 988 sq”

6 sq’

124 sq"

1443988
864
124

123

X 2")

6 Sq" {_ 4 sq!!
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TEST #5
Math Seven Dote _ Period —
Name Tecacher

SUBJECT: Distributive Property

' Circle the examples that illustrate the distributive

property pattern.

. (52" x (4'3") 7. al(b+e)

2. 5(4 1/2) 8, 6 1/2 x 3 2/3
3. 6{(3+2) 9, 8(4 1/3)

A, (3x7) + (5x8) 10, min + o)

3, (6%)3 11, (373") x (4'7T")
6. 4(5+8) 12, 304 2/7)

Use the distributive property and find the value of
these:
13, 6(3+4) =
14, 5(3 1/2) =
15, 8(2 1/4) =

16, (6 L/4)2

H

17, 5(4+3) =

18, 10(90 + 4) =

19. 14(3 + 8) =

20, T(3 5/7) =



Lesson 6

AREA: DECIMAL NUMERALS

SKILL: Rounding Decimals

Do you know how many miles light travels in a year?
That is, what is a light-year? If you should look in a
dictionary, you would see that light travels approximately
6,000,000,000,000 miles in a year. Notice the word approxi-
mately. I doubt that the distance is ever given exactly,
hecause, first, it is not known exactly, and secend, it is

not practical to give sunch a quantity exactly. The process

of stating numbers approximately is called rounding off,

Since you have been, or will be dealing with decimal
nunmbers that are repeating, or that are too long for practical
use, you need to know how to round off numbers to certain
decimal places. Listen carefully and follow with your pencil
as examples are explained on the instruction sheet. There
will be no comments nor questions during this lesson. You
will take a short test when we are finished.

Some of you may have been dealing with the value we call
T. You may know that its fracticm form is 3 1/7 and its

decimal form is approximately 3.14., Why do we use the

approximate value? Look at Example 1. In changing 1/7 to

—
[
1]
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decimal form, we divide 1 by 7 and you can see that the
decimal is point 142837 répeatingn—that is if we continuecd
to annex zeroes and divide, the problem would NEVER end.
Because we use 3 1/7 in calcqlating the circumference and
area of a circle, it is not practical to use all six digits
in the vepeating pattern; so we "vound off" the number to
point 14, We have rounded off to two places--that 1is, we
have two digits to the right of the decimal in the answer,
Look at the number line on your sheet to see why .142837.,..
was rounded off to .14 rather than .15. Perhaps you can see
that .142857 lies between ,}! and .2. Since ,1428537 may bhe
thought of as .1 + ,04 + ,G02 + .008, etc., it is certainly
greater than .1, the first nvmber in the sum. Also, .1 is
less than ,2; ,14 is less than .20; .142 is less than - 2003
.1428 is less than ,2000, etc. No matter how far the
decimal is computed, what we get is always less than .200000..,
On the second number lime you can see that ,145 is half way
between .14 and ,15; so .142 1is closer to .14 than .15 since
it is to the left of .145, the halfway mark.

Suppose we wish an approximate decimal value for 2/7.
Its decimal form is .285714 .., You can see that expressed
as & sum, it is more than .2 but less than ,2, Since .25
is halfway between .20 and .30, you can scc on Number Line A
that 285714 is between .23 and .30, If we rounded to one

place, 2/7 would be approximately .30, Now look at Example



92 (B)., 1If we rounded to two places, 2806714 would be more
than .28 and less than .2?. Since 283 is haliway hetween
.28 and .29, and .2857 is move than .285, it is closer to
.29, What do you thiank .285714... rounded to threec places
would be? JLook at Example 2 (C). Since it lies between
.285 and .286, and .2857 is halfway, do you see that it 1is
closer to .2867?

This rounding is useful in estimating results, For
instance, suppose we have to find the product in Example 3,
1.34 x 3,56, This would be approximately 1 x 4 = 4, or, if
we wanted a little closer estimate, we could compute:

1,3 x 3,6 = 4.7 approximately.

Rounding is also useful whea we are coasidering approxi-
mations in percents. If it turned out to be true that about
2 out of 7 families have dogs, it would be foolish to carry
this out to many decimal places in order to get an answer 1in
percent. We would usually just use two places and say that
about 29% of all families have dogs, or we could round this
still further and refer to 30%.

Now with the help of number lines drawn on your instruc-
tion sheet, see if you can round off some numbers. Look at
Example 4, Number Line A. Below the number line are five
rumbers to be rounded to two places. That means the final
answers will have only two digits to the right of the

decimal. The "curly” equal sign you see is read as
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"approximately equal to." Humber 1, %%g% is locatcd between
.34 and .35. Do you see that it is more than ,345 whnich is
the halfway mark and is closer to .35 than .347

Now, you do numbers 3, 4, and 5 while I wait for you,
(Pause) For number 3, you should have .36, Number 4 is .39
and number 5 is .36.

Look at Number Line B of Example 4, See if you can

round off numbers 1 through 5 while T wait, (Pause)} The

answers are as follows:

1. is .6
2, is .3
3. is .5
4, is .6

3. is .2,
Now without the aumber line, try to round off the num-
bers listed under Example 5. We will check your answers in

a few minutes. (Pause)

1. .375 & ,37 6. .9734 =~ .97
2, .232 ™ ,23 7. .8832 = .88
3., .3825 = ,58 8. .1324 »~ .13
4, .357 = .36 9. .246 = .25
5. 8420 ~ .84 10, .258 = .26,

Now you are recady toc take a test on rounding decimals
to one or two places, Raise your hand when you are finished

and the teacher will take your paper.
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INSTHUCTION SHEET #o
SKILL: Rounding Decimals

EXAMPLE 1
-l4285?n *» »
1 771.000000
” 7

el . >
\ T 3 T L /

0 o1 o 2 .3 .4

Since .142857 may be thought of as .1 + ,04 + ,002 + .0008,
etc., it is greater than .1,

Also .1 is less than .2; .14 is less than .20 142 1is
less than ,200; .1428 is less than .2000, etc.

‘142
< ? i « - >
314-_-]
.10 .11 12 .13 .14 .15 .16
EXAMPLE 2
2 =z -285714,., and .2 + .08 + .005 + ,007, ete. is
7 greater than ,2 but always less than .3.
.28
¥
A <| ' t * t t }\.‘3
.0 .1 .2 .25 .3 .4 .o

N
IHalfway



.2857
Be ¢y . 1 . zér. —> (29
.25 .26 27 .28 0,29
Halfway
.2?57
C. & 1 ‘r_' V T 2] > L 286
.284 . 285 '2?5 .286 287 .288 .
Halfway
1.34 x 3.56

EXAMPLE 3

Estimated: 1l x 4

EXAMPLE 4

A.

H

4 or 1.3 x 3.6 = 4,7 approximately

( ¥ T 1 Y ¥ L] ¥ T T T ¥ \)
a4 . 345 33 . 355 36 L3635 a7 G375 38 . 385 39
Round to two places:

1. B13 =
2. AT =
3. L3061 &
4, 0388 »
5. L35T= .

&y L 7 1 ¥ T T ¥ - i >
o 25 3 .35 4 .43 5 » 35 6 .65 7
Round to one place:

1. WOT = 4, 634 = o
2. 28 A~ 5. L2345~
3. 473~
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EXAMPLE 4

Round to two places:

b, .375 & 6. L9734 =m
2, .232 = 7. 8832 =
3 L5625 ~ 8. J1324~
1. .357 = 9.  .246 = L
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#6

Periogd

TEST
Math Seven Date
Name _ Teacher

SOBRJECT: Rounding Decimals

Using NUMBER LINE A, round these

to two places,

<y ; ; ; . ; ; . v G I
71 JT15 .?2-.725 73 . 735 74 745 75 755 76
1. LT17 = 6. I88 >
2. A3l 7. 761
3. To34x 8. 1213 =~ _
4, 1278 = - 9. 7453 ~
3. 713 = L 10, 748 ~ ___
B. < : i . X ' . ; . . }
.3 .35 .4 .43 .5 55 .6 635 .7
Using NUMBER LINE B, round off these to one place.
1L, 3T = ia, 32
12, 57T 15, HI3 =
13. A3 =
Without using a number line, round these to two places.
l16. D78 A 19. .3832> _
17, .432 = 20, 172 X2

13. L2745 x



ARFA: RATIO AND PROPCRTION

SKILL: Solving Proportion Problems

Listen carefully as I explain to you the meaning and use
of ratios and proportions, There will be enough explanation
given in this lesson so that you will learn a special way to
solve proportions like those at the bottom of your guide sheet,

Remember that you are going to take a test over the
material when the lesson i1s over; so follow aloang on the
guide.sheet as I talk to you,

First we must find out what the term RATIO means. On
the instructional sheet you will see two groups or sets of
balls. Count them, If we wish to show a comparison between
the two sets of balls, we conld say that there is a 4 to 12
correspondence between the sets. We are simply saying that
there 2re 4 balls in the first sef corresponding to the 12
balls in the secoad set. Incidentally, we could say also
that there is a 1 to 3 correspondence hetween the two sets.
Can you sce why? Wc mean that there is one ball in the first
set for every 3 balls in the second set. Couldn't we also
say it is a 2 to 6 correspondehce?

Another way we could exoress this correspondence is to

say that there is a 4 to 12 ratio hetween the sets. This

133
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means the same thing as the expression, "4 to 12 corres-
pondence."” It 1s just anﬁther way of saying it., So, wé can
see that a ratio is simply 8 comparison between two setis.

Now look at the illustration B on your instruction
sheet, Notice that there are 4 X's and 5 Y's. This would
be a 4 to 5 corxrespondence, wouldn't it? Then the ratio of
the number of X's to the number of Y's is 4 to 5. This could
be written in any one of the three forms you see under the
illustration on your guide sheet, Look at them: ... 4 to 5
ratio (4:3, which is read 4 to 5 ratio).,.. and 4/5, The most
common form is the fractien form. It has one big advantage,
it i3 easy to reduce the ratio to lowest terms because it
is just like reducing any other fraction. On your gqguide
sheet you will find several ratios given as a practice
exercise., I will pause for a moment to let you write each
of these ratios in the fraction form. Notice that the first
problem is a 3 to 7 ratio. In fraction form this will be
3/7; so this would be your answer, Now, you do the rest of
them. (Pause)

Your answers should be: (1} 3/7; (2) 9/14; (3) 7/3.
In (3), keep it in fraciion fo}m rather than change it to
2 1/3, It is easier to use in proportion problems if it is
still a fraction., (4) 15/25,..50me¢ of you may have noticed
that this could be roduced to 2/5. Eithevr answer will

express the ratio, so either is c¢orvect. There will prohably
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be some advantage in hasving it in reduced form, so 3/5 would
be the best aanswer. {5) 6/18 is correct, but 1/3 is tﬁe
best form. (6) 12/9.,..This can be reduced to 4/3, but keep
it in ratio form rather than charge it to 1 1/3 as you
would it with other fractions.

Now, if you will remember that the fractions yecu see
in each problem are ratios, you will know enough to under-
stand the other word, PROPORTION. By definition, a prepor-
tion is a statcment that two ratios are equal, The statement
3/4 = 6/8 is a proportion, In other words, a proportion says
one fraction (or ratio} is equal to the other fraction (or
ratic). All of the problems you will be working will be
preportions, Of course, to be any kiand of a problem, one
or more terms im the proportion must be uunknown. You can see
some examnles of simple proportion problems in illustration C
on your guide sheet. You probahly know enough about them
that you can figure out what numbers the "n" represents, In
problem 1, the answer is n=3 (1/3 = 5/15), 1Ian problem 2, the
answer is n=3 (14/21 = 2/3). If the problem is easy, you
can probably find the answer without ﬁuch trouble, The method
we are going to try now can make even the difficult problewm
easy.

Look at illustration D on your guide sheet. These prob-
lems are easy, I know. Howover, don't work ahead., The

special method I want you to use has two steps. Read them
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with me: Cross-multiply, and divide.,.first, cross-multiply,
and then second, divide. That's all, Look at problem 1 and
I will show you what I mean, The first step in solving the
problem 4/n = 6/12 is to cross multiply. Draw an X acroess
the ﬁroblem if it will help. You multiply 4 x 12 and 6 x n.
These two producis are equal to each other and this is why I
have written 6n=48 as the first step in solving the problem.
The second step is obyious., If we could get rid of the six

" 1"

we would have a statement "n" is, "whatever it is." We can
get vid of the six if we do the inverse to both sides, in

other words, if we divide by six. Forty-eight divided by

six is 8; so 8 is the answer., n=8,

Try-problem 2 with me., (3/8-n/12) First cross-multiply;
8xn = 3x12. You will put 8n = 36 for your first step in the
solution. Second,divide by 8, Eight goes into 36 4% times,
so the answer i1s n=4)%, You can show your answer as a decimal
if you prefer. In the problems where there are decimals in
the other numerals, the decimal aaswer would be preferable.

Lcok at problem 3. When we cross multiply we get
«4n=16.0, Dividing by 14 we get the answer, a=40., If you
will write your problems in the form I have used.you will be
fess likely to get mixed up. Now I will give you a few
moments te complete the other practice exercises on your
guide sheet, (Pause) |

Your answers are:



(4)

form, n=3.6.

You are

*

Remember the

137
9=3 3/5 (or, if you gave your answer in decimal
n=28

1=16.8

n=44 4/5 or 44,8

now ready to take a test on this lesson.

two steps in solving a preportion preblem are

first, cross muliiply; and second, divide,

Raise your hand when you have finished the test and the

teacher will take your paper.



INSTRUCTION SHEET ®7
SUBJECT: Ratio and Proportian
A. B, CI
First||Second y 1. 472
Set Set L X Yy L
0 2. 9 to 14 ratio=_
0 00 Y -
- X X. Y Y 3..7:3:
0 —————.
0 00 ] 4. 15 to 25 ratio= _
4 to 3 ratio
0 , 5. 6:18 ratio=
0 0 0 415 (read also '
4 to & ration) g 192.9=
0 e et e
0 00 é (fraction)
J
4 to 12 correspoandence
or 1 to 3 correspondeitce
or 1 to 12 ratio
et 1 to 3 ratio
D. 1. 4 _ 6 4, n 9
n 12 6 7 135
.y Gxn
ba = 46 A8
P TN . 04 _ 1
n = 8§ 4x12 n "7
2, .:_j..: U 6. g__'._'g.- -‘l....
5 i2 7 14
3. 0n _ 3.2 T. o _ 32
57 .4 A
A0
«4n = 16,0 .%3 g.OA
n = 40 00
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TEST #7
Math Seven Date Period o
Name Teacher

SUBJECT: Ratio and Proportion

Express each of the following ratios as a fraction:

1. 13 to 17 ratio = _ 4. 20 : 15 = .
2., 12 to 18 ratio = ______ 5., 12 to 9 ratio = _
3. 5 : 8 = o

Find the value of "n" in cach of the following proportions:

6‘ 11_ — _].'é.. ]'0' ..2- e ._.n__.. 14" il.. = _Q_

6 ~ 96 3 8,1 8 7 16

n = n= o= .
7. 8 _ n n, 21 14 15, 3 .

9 ~ 63 T a 8 15

a = __ . n = I n = ——_
8. 3 _ o7 2. 9 _ 6 16, 7 - 12

n - 95 16 " n 9 n

J] e n S n = B e —
9. n . 3.4 13 n - 9 7. n _ 13

5 8.5 6 15 8 7 6

n = n = - n = .
18, 21 4.2 19, 14 _n 20, 4 _ 1

5 T Ta 49 7 n 7



SUBJECT: SCIENTIFIC NOTATION

SKILL: Multiplication Us¢ing Scicniific Notation

Most of the problems we give you to work in class imvolve
56311 numbers to make the solution easy and fto make the
principles involvéd more obvious. Im actual practice, thexe
will be wany very large numbers we will have to work with.
When vou get home, look through the newspaper and sece how
many numnbers you can find in the news which are in the bil-
Tions or higher. When we study some of the physical sciences
it is quite often necessary to multiply and divide by tﬁese_
huge numbers, Because of this, someone worked out a new way
to write these large numbers so that they will be.easier to
compute. It is called SCIENTIFIC NOTATION.

It will be important for yoﬁ to know how to use scien-
tific notation next year because you will use it fn your
science class. Listen carefully and I will explain to you
how to put a number iato scientific notation and then how to
multiply numbers which are in scientific notation, Remecmber
that you will take a test over this lesson when you have
listened to the lesson., There will be no cpportunity for

questions or commeats until the test is completed,

141G
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In any good dictionary ydu will find sc¢icentific nota-
tion defined as "the product of & rumber betweecn one and ten
and a power of ten,” Here's an example: 2 X 103. Notice
that two is a number between one and ten, and that 103 is
a power of tem, The amount represented by 2 x 103 is the
product, 2 times 103. Since 103 means multiply ten times
itself three times, we have 2 x 10 x 10 x 10 which is 2000.

There is a shorter way to dectermine the value of a num-~
ber written 1in scientific notation. You used it in a previous
lesson, To multiply by some power of ten, simply move the
decimal to.the right the number of times given by the
exponent. So, to determine the value for 2 ¥ 103 we need
only move the decimal to the right three places to get the
answer, Two is a whole nunber, so every time we move the
decimal to the right, we will have to annex a zero. Two-
zero-zero-zero is our answer, 2000,

Try the next example, 3.4 x 107, We begin with 3.4 and
move the decimal to the right five places since it is 105.
This gives us three-four-zero-zero-~zero-~zero, which is
346,000, All we have to do to find the value of the number
in sclentific notation is to move the decimal to the right
the aumber of times given by the expoment of ten, Look at
illustratien "A"™ and try finding the values of the numerals
there, Ia probleﬁ one, we would first write the number 7,

which is a whole number, and then we would move the decimal
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to the right three places, Annex us many Zeros as necessary.
The answer is 7000,

In number two, first write 6.72 and then move the decimal
to the right seven places since it is 107, This gives
67200000 which is real 67,200,000, Now solve the other
problems in illustration "A."” (Pause} Your answers are
26,000 for problem 3; 840,000 for problem 4; and 4,000,000
for problem 5,

Now look at illustration "B"™ on your guide sheet. To
put @ number into scientific notation, we must make it into
a product of a number betwecn one and ten and sonme power of
“ten. First, can you figure out any way to change 06000 into
a number between one and ten? If we could move the decimal
so that it would be just after the first digit, the 6, we would
have 6,000, which is 6-and no tenths, no hundredths, and no
thousandths, Since the zeros now mear nothing to the number,
we usually drop them off, and six is the number between one
and ten that we want, What would we have to multiply 6 by
to get the number back to H000? Since 6 x 1000 is 6000, and
since 10 x 10 x 10 or 10° is one thousand, then 6 x 109 is
the scientific notation form for 6000.

Actually we don't have to go to that much trouble to
put a number into scientific notation, All we need to do is
move the decimal so that it will be right after the first

digit and the result will b2 a number betwcen ane and ten,
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Now count the piaces you moved the decimal and it will be
10 to that power, Try th%s method on problilem one, illué-
tration "B." First move the decimal to just past the first
digit as I have shown, This mecans we move it over three
places and cur answer for problem one is 6 x 103,

Solve problem 2 the same way. First move the decimal
$0o that 1t will be right after the 5 because 5.3 is a number
between one and ten., We had to meve the decimal twoe places
to put 1t there so it would be 102. Our answer then 1is
5.3 x 102, Now try the other threce problems. Read the part
in parentheses if you have trcuble. (Pause) Your answers
should be 2,7 x 106 for problem three; 6.735 x 104 for problem
four; aud 3 x 10° for problem 5,

he major reason for using scientific notation is to

make it easier to multiply very large numbers. To multiply
two numbers which are in scientific notation, we must con-
sider each part of the numeval separately, 1(In illustration
"C" there are several wmultiplication problems using scientific
notation. Look at problem onc, (2 x 10%) x (4 x 10°), To
solve this problem, first multiply the 2 and the 1 together,
These are regular decimal nume}als S0 we must multiply them
together (2 x 4 = 8)., This is the first part of ouUr answer-~
& x some power of ten, which we have yet to find. To
multiply the powers of ten, we do something youprobably

never dreamed could be done, To multiply powers, we ADD the
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exponents! That's alll Then.103 x 102 = 108, our answer,
then, is 8 x 108. Try this on probiem 2 (3,1 x 106) X

(.4 x 107N, First, multiply 3.4 x .4. This gives us 1,24,
Now multiply the powers 106 x 169 by simply adding the
expondnts (101°). So we have the answer 1.24 x 1015. By
the way, if you are interested, this answer written the
regular way is 1,240,000,000,000,000 which is read one
quadrillion, 240 trillion! Numbers this lavrge are much

more common thanm you might imagine, but we usually keep them
in scientific notation. Now you try the other three problems
on the guide sheet.

First, mﬁltiply the decimal numerals and then add the
exponents. {(Pause) Your answers are 6 x 10° for problem 3;
7.8 x 107 for problem 4; and 6.5 x 107 for problem 5,

You are now ready to take a test on this lesson. When
you have finpished, raise your hand and the teacher will take

your paper,
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is "the product of a number between gne

nd ten and a power of ten." Examples: 2x109; 3.4 x 105;
2 x 103 = 2x10x10x10 = 20005 [, 000
5 — <
3.4 x 10Y = 340,000 3.40000
nd the value of cach numeral below:
7 x 109 = L 7.000
6.72 x 107 =
2.6 x 107 =
8.4 x 10° =
4 x 109 = .
Change into scientific notation:
6000= 6000, = 6 x 10ﬂ
530 = Move the decimal to make
it a number between 1 and
270,000= 10. Count the places you
moved the decimal and it
67,500 = is 10 to that power,
3,000,000=

Multiply using Scientific Notation.
scientific notation.

an

swer 1in

(2x10%) x (4x10°)=

You may leave the

%958
103%109=1098

(3.1x10%) x (.4x10%)=

(1x10%) x {6x107?) =

(1.3x102) % (6x109=

(1.05 x107) x (6.2%102)1=

Multiply the deecimal
numerals together, to
multiply powers (with
same base) just add

the ecxponents together.
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TEST

Date
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8

Period_“;

Teacher

What awmount
numerals?

1. 3 x 10

Scientific Notation

2

il

2, T x 10° =

3. 5.2 x 104 =

6

4., 4.325 x 10°=

is representcd by each

Write

8. 74,000 =

9. 6,350 =

10, 20,000 = L
11, 230 =

12, 905,000 =
13, 6,400

Multiply using Scientific Notation.

i

in Scientific Notation.

4. (2

15, (1
16. (3
17, (3
18, (9

X

X

X

X

[
b2

-

10%) x (4 x 100y =

10%) x (3.2 x 109

4

107) x (3 x 107) =

107) x (2 x 109 =

109) x (1 x 109 =

of the following

ecach anount below in Scientific Notation:

Answers may be left

19. (3.0 x 10Y x (2.2 x 167

20, (1.2 x 10%) « (1.2 x 10°) =
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