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CHAPTER I

BACKGROUND TO THE STUDY

This study is a description and evaluation of an inter-
mediate grade self-instructional unit in population geography
organized according to a method of presentation described as
the Forced Inferential Response Mode (FIRM). This mode of
presentation was compared with a conventional narrative mode
supplemented with graphics. The content of the two treat-
ments was identical.

The substantive content of population was chosen as the
focus for knowledge development because there is an absence
of population content in currenfpsocial studies currricula.
The FIRM method of presentation was utilized because it pro-
vided the student with an opportunity to learn population
content through the exercise of map and graphic skills.

The study did not irndicate any statistically-signifi—
cant difference'in”pupil achievement on the criterion post-
test by treatment mode, FIRM or narrative. Nevertheless,
the study makes a contribution to geograéhy curriculum re-
search by providing teachers and pupils with needed materials
in popuiation geography which also develop in a systematic

sequence map and graphic skills.




The Geography Curriculum Project

This study was undertaken as a part of the Geography
Curriculum Project of the University of Georgia. 1In the
structuring of materials to meet the goals and purposes of
this Project, a number of background components were merged.
In geography content, the study applied the concept of popu-
lation dynamics in a systematic unit comparing the growth of
population in the United states and Mexico. 1In learning
theory, the unit attempted to operationalize the Forced
Inferential Response Mode (FIRM). 1In graphic usage, the unit
attempted to evaluate the comparative effectiveness of graphics
as the primary source of population information and as a
visual supplement to a narrative text. These elements were
fused in the study to meet the objectives of the Project.

The Geography Curriculum Project was initiated as a re-
sult of a "critical review of evidence (which) indicates that
the teaching of geography as a science in the elementary
schools is not commensurate with its status as a scholarly
discipline for the analysis, interpretation, and integration
of phenomena within a spatial frame of referer.e (Rice, 1965,
pP. 127)." The initial purpose of the Geography Curriculum
Pro,~ct wuz to prepare and evaluate curriculum materials
that were "systematically structured and conceptual in nature
and organized according to the science of geography (Imperatore,
1870, p. 1)." The units developed have been for ‘Btudents in

the elementary and middle grades. All of the units have been
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specifically written to emphasize the o o oncepts of
the discipline of geography. Thase units were designed to
supplement rather than replace any existing social studies
curriculuﬁ.

Beginning in 1970, a second dimension was added to the
research of the Geography Curriculum Project-~-the systematic
development of curriculum materials in accordance with some
instructional or learning theory. This additional emphasis
did not chénge the conceptual, structural emphasis of the
geographic content. It added, however, a more vigorous re-
search dimension to the evaluation.

The first Project curriculum evaluation that reflected
this new emphasis was an attempt by Steinbrink (1970) to
construct a conceptual unit on "Comparative Landscapes"
according to his interpretation of Ausubel's advance orga-
nizers. The conceptual emphasis 5f the unit was reflected
in the structure and content of "Comparative Landscapes."
The application of Ausubel's learning theory was evidenced
in the endeavor to write advance organizers and test their
efficiency as pre-organizers in comparison with using the

organizer as a summary, or post-organizer.

Purposes of the Research
Three major questions were asked in this study--two
experimental and one theoretical, The first question was

a pragmatic question of classroom utility. Was the unit,
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"Population Growth in the United States and Mexico" appropri-
ate for use with middle grade students?

The answer to this question is of interest to geographers
and demographers as well as to teachers because systematic
instruction in population has not been part of the content
of the social studies curriculum. A review of existing popu-
lation education materials revealed a general paucity of |
population curriculum materials designed for middle grade
use (See Chapter III). Of the materials that were available,
there was a general orientation toward treating population
changes as problems to be solved, rather than phenomena to be
understood (See Appendix a).

In contrast to the population problem approach, the unit
of this study, "Population Growth in the United States and
Mexico," was designed to provide students with a background
and understanding of the components =f population change.

The unit does not attempt to evaluzr= the psychological and
ecological effects of population chkange.

The second question related to the comparative effec-
tiveness of different modes of presentation. Was the Forced
Inferential Response Mode, hereafter referr=d to as FIRM,
more effective than a narrative mode supplemented with graphics
for presenting a population geography unit to middle grade
students? As the review of graphics research in Chapter II
indicates, it is generally assumed that maps and graphics

usage are important social studies skills. From the standpoint
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of geography, map presentation is the most important visual
tool, and was most important to this >mparative population
unit. Population hés,an areal d° tri: ‘on, which lends
itself readily to map presentation, and a quantitative base
which is subject to graphic presentation. A population unit,
therefore, appeared to lend itself to presentation in the
form of visuals only to be used in a self-instructional text.
This text, as explained later in "Definition of Terms," was
conceptualized as FIRM with the visuals constituting the
data base.

The third, and perhaps most difficult question of the
studv, was the question of‘the relationshir of FIRM to learn-
ing theocxy. As noted in theprecedin, sectz>n relating to
the Geogrmaphy Curriculum Project, the Project ig attempting
to use l=arning theory to comstruct classroom curriculum
materials. An objective of Eroject research is concurrent
evaluation of the appropriatemess of the materials for
school use and the evaluatior of the application of learning
theory to the construction cf curriculum materials. Was
FIRM, as conceptualized by =he researchér, an alternate form
of the S-R reinforcement model? A major part of the review
of the literature in Chapter IT is concerned with this third
and theorezical question.

To provide a medium for evaluating the =ffectiveness of
FIRM, the researcher developed parallel versions of the unit,

"Population Growth in the United States and Mexico." One




version of the unit utilized the FIRM format of material

organization (See Appendix H), and the second followed the

more traditional structure of a -ritten narrative supple-
mented with graphic il. .ation. (See Appendix I).
Hypotheses

The parallel versions of the unit referred to in
Question 2 provided the basis for testing the research and
statistical hypotheses. The three research hypotheses tested

in this experiment were:

1. Subjects using the Forced Inferential Response
Mode tr=atment materials will score significantly
higher zn the researcher-constrocted criterion
posttes= than the students that use the same
contentmmaterials presented in the form of a
written marrative when adjustments are made for
initial differences in vocabulary, map reading,
and graph reading skills,

2. Subjects using the Forced Inferential Response

' Mode treatment materials will score significantly
higher on a standardized posttest of map read-
ing skills than the students ti=t use the same
content materials presented in the form of a
written marrative when adjustments are made for
initial differences in map reading skills.

3. Subjects using the Forced Inferential Response
Mode treztment materials will score significantly
higher oz a standardized posttest of graph read-
ing skilEs than the students that use the same
content materials presented in the form of a
written marrative when adjustments are made for
initial differences in graph reading skills.

These three .research hypotheses were tested at the fifth,
sixth, and seventh grade levels.
The three statistical hypotheses tested in this experi-

ment were:



1. There will be nc sicnificant difference in
scores on a rese=rcoer-constructed criterion
posttest between tZ= treatment groups when
adjustments are maSe for initial differences
in vocabulary, mep rszading, and graph reading
skills.

2. There will be no =ignificant difference in
scores on a stamd=rdized posttest of map
reading skills b=tw=en the treatment groups
‘when adjustments.z=mre made for initial differ-
ences in map reaSimg skills.

3. There will be no =immificant difference in

’ scores on a stanc=rTized posttest of graph
reading skills bstme==n the treatment groups
when adjustments z—= made for initial differ-
ences in graph re=s@inc skills.

These three statistiz=T hypotheses were tested at th:=

fifth, sixth, and seventh Zr=de levels.

Defim*=Sor of Terms

The key term in this =tudy i FIRM, anvacronym for the
Forced Inferential Response= Mode, z self-instructional text
which uses incomplete sentewce stems to force a studen= to
derive information from a u:2za base in order to construct =
series of sequential respomsesxs. When correctly ccmpleted,
the stems and the respons=s ~ompose a logical narrative
which irferprets informati . contaiz=d in the data base.

This brief descriptir— of FIRM sshows its relationship
to the usual tutorial text. 2 comparison of FIRM with a pro-
grammad text, however, shows= “mat. FIRM has & more complex
data base in which there =—= me=y variables. For example,
the key concept of variable popnlation density of the pre-

Columbian Indian populaticn ¢/ ¥:rth America is one of many
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concepts and facts presented in the data base in Figure 1,
page 3, Appendix H. 1In order to respond to the second stem
on facing page 4, the student must be able to select the
response "density" from the many variables éresented graphi-
cally in the data base on page 3.

In contrast, programming normally provides more restric-
tive cues to the desired response. A simple illustration of
this programmed text procedure is taken from the programﬁed

text Evolution (Thomas, 1971, p. 3):

EVOLUTION is the word that means the slow change ig_living
things over the years.

. No matter what plants or animals you write down, they have
all changed over the years. The change that has taken place
is called EV O L . '

—— | —— ——— tr—

(£ill in blanks)

A comparison of the FIRM with the programmed format =: :-
gests that a FIRM response requires the student to use gr==:er
skills of perception, discrimination, and the applicatioz= ' £
- previous knowledge. In the programmed format, it appears
that the student is more likely required to apply the skill!
of direct association.

The key words in FIRM are forced, inferential, data

base, logical narrative, and progressive complexity. These

words are defined in more detail in this section. Other
major terms in the study relate to population education a=i

reinforcement.



Data Base: A body of data in which all responses that are
to be associated with written stimuli are presented.
In this application of FIRM, the data base was com-

posed of various types of maps, charts, graphs, and

tables.

Forced Response: Written words or phrases that students

elicit as a resu.t of’being»prssented with a pzr-
ticular stimuli. When the corr=ct responses ars
‘paired with their associated stimuli, they consti-
tute a logical, wriitten nzrrative describing onz of
the demographic or geogr=phic characteristics of
the United Stafes or Mex-co.

Inferential: A qualifier :zdded to this self-instructional

mode because the student does not merely associzte
unequivocal factual responses with particular stbmuli,
bﬁt rather he is r=quired to infer certain relation-
ships or consequences from the graphical data base

in order to correctly complete a stem. This instruc-—
tional mode requires the student to elicit respcmses
which are selective: and interpretive, as well as

factual in nature.

Logical Narrative: A conceptual set of S-R associations

that when correctly completed, constitute a written
essay tihat describes some demogramhic or geographic

characteristic of the United States or Mexicog7
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Population Education: The transmission of knowladye ubout

the methods of analyzing population processes, popu¥
lation characteristics, the causes of population
change and the consequences of tkzat change for the
individual and society (Viederman, 1971).

Progressive Complexity of the Data Base: Initially the data

base from which the respons=s were derived contained
graphics of minimal complexity. The intent was to
gradually shape the student's ability to make the
proper response discrimination. As the unit pro-
gressed, the number of variakTes in the graphics
increased and the type of grE@hiés used became more
abstract. This process of progressively increasing
the difficulty of the data base was intended to im-
prove the student's ability to use such graphic forms.
Response: & written word, phrase, or sentence elicited by
the student in association with a given stimulus.

Reinforcement: The strengthening of correct S-R associations

derived from the kmowledge of having made a correct
response. - Since this mode was self-instructional

in nature, the student was provided with an answer
booklet which enabled him to reinforce all correct
S5-R associations. When imomrrect S-R associations
were mad=, reinforcement was withheld until the cor-

rect asssciations were made.
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Ste. - A form of incomplete s@nﬁénce. A series of correctly

completed stems read in seguence compose a logical
narrative.

Stimmlus-Response Reinforcement Model: A conceptualization of

learning which explains learning as a process of
associations which are connected as a result of
responsés made to stimuli, which become reinforced
through internal or external rewards. According
to Silverman (1969), the three principles of S-R
learning are stimulus, activation, and response,
which are discussed in Chapter III.

The implications of the questions raised in this study

and the use of thg,defined terms are elabérated in the review

of the lLiterature, subject of the next chapter.




CHAPTER 1II

REVIEW OF THE LITERATURE

This review of the literature was concerned with two
topics pertinent to this sﬁudy——the relationship of FIRM
to S-R theory and the relationship of FIRM to the use of
gréphics. A third aspect of the review of tﬁe literature
dealt with the need for middle grade materials in population
geography. This'aspect of the literature is treated in

Chapter III, in connection with materials development.

FIRM: Possible Alternate Férm of
the S-R Reinforcement Model

The relationship of learning theory to curriculum mate-
rials development largely rests upon the logic of the re-
searcher and not the experimental design which tests the
appropriateness of the materials or comparative effective-
ness. The assertion that a particular curriculum rests upon
a particular learning theory is neither confirmed nor re-
jeéted by the experimental findings. A curriculum may be
appropriate by grade level and facilitative as measured by
pupil achievement and still fail to be logically convincing
as to the relationship of the alleged theory and its product.

The limitations of building curriculum upon a determinant

12
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learning theory are at least two fold: The logic of the
researcher may be deficient in translating theory into
materials, and his curriculum interpretation of the learn-
ing theory may not be subject to independent replication.

With these hazards in mind, it was nevertheless consid-
ered importamt for research within the Geography Curriculum
Project to relate the conceptualizatioﬁ of FIRM to learning
theory. Bamed on his analysis of both theoretical formula-
tions of S-E theory and their praétical épplications in the
form of programmed texts, the researcher considers it appro-
priate to regard FIRM as an alternate form of the S-R rein-
forcement mocel.

Programmed instruction is one of the most common appli-
cations of the S-R reinforcement model to verbal learning
(Bigge, 1964). If these programs rest upon S-R theory, and if
FIRM has many of the applied characteristics of these programns,
then it appears to follow that FIRM might be interpreted in
accordance with the S~R reinforcement model.

A useful point of relating S-R theory to FIRM thus
appears to begin with examining the characteristics of pro-
grammed instruction. From the standpoint of applied learning
procedures, FIRM has several characteristics with programmed
instruction. Among these gross similarities are '

1. Careful specification of learning outcomes.

2. Task categor-ic selection of content to facili-
tate learnimg outcomes.
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3. Presentation of ‘learning tasks in small,
organized, sequential steps.

4. Active involvement of the learner, with the
learner constructing his own responses from
the data supplied.

5. Reinforcement through feedback which .allows
the learner to monitor his own responses.’

6. Differentiel self-instructional pac1ng

permlts the learner to adjust time in learn-
ing to his own learning needs.

The similarity of FIRM to programmed instruction there-
fore impelled the researcher to examine the relationship of
S-R theory to FIRM. Inherent in the S-R reinforcement model
_ is the analysis of student behavior in relation to the asso-
ciation of stimuli and resoonses. Learning is represented
as the change in S-R associations that occur when reinforce-
ment is properly used to strengthen correct S-R pairings
(Silverman, 1969).

FIRM presented students with sets of related stimuli in
the form of incomplete written sentences. These sentences
were constructed and sequenced to draw the attention of the
student to the population variables presented visually in
the data base. The sentences were designed to restrict the
range of searching behavior on the part of the student.. The
incomplete sentence forced the student to make a response.
He was not provided alternate responses from which to choose,
but had to c¢onstruct his response using the data in the
graphic. 1In the language of Silverman (1969), the stimuli

were structured to increase their attention-provoking
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properties and to reduce thelpossibility of confusion with
other cues in the data base.

The responses that the students were to asscciate with
these stimuli were selected from a visual data base which
accompanied each set of stimuli. Because of the geographic
and demographic character of the content in this unit, the
data bases were presented in graphical form. Thus the stu-
dent was presented with a written stimulus and was forced to
differentiate the correct response from a data base composed
solely of various types of graphics.

The feedback component of the S-R reinforcement model
was presented in FIRM ih the form of a student answer book-
let. This booklet was designed to fit the self-instructional
format of the unit. Students were instructed to refer to the
answer booklet after matching each set of stimuli with their
responses. When the responses that had been elicited By the
student were correct, reinforcement in the form of knowledge
of having made a correct response was provided.‘ If an incor-
rect S-R association was made, reinforcement was withheld
until the correct association was made.

FIRM, it therefore seems, may be interpreted as an
alternate form of the S-R reinforcement model that has inher-

“ient similarities to, and yet differences from, the two most
commonly used types of programs, the Skinnerian linear tybe.
and the branching or intrinsic type. 'Appendix B compares

some of the characteristics of branching and linear
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programming as outlined by Klaus (1965) and Lumsdaine (1960)
with those of the FIRM alternative. However, the distinctions
among the linear, branching, and FIRM reinforcement models
are not so much ones of opposing methods as ones of differ-

ent emphasis.

Background to S-R Theory

The experimental materials of this study consisted of
FIRM and were compared with a narrative text supplemented
with graphics. FIRM, in the judgment of the researcher, may
be considered as an alternate application to curriculum of
the S-R reinforcement model. Learning by reinforcement has
been referred to by sSkinner as operant learning or operant
conditioning- (1968).

Operant conditioning in its simplest form occurs when
the learner that is responding is in a relatively free re-
sponse situation. The learner generally has some deprivation--
such as a lack of food. Under proper stimulus conditions, any
response which is in the direction of the desired terminal
response is followed by reinforcement and the deprivation is
reduéed. This increases the probability that the response
will be elicited in the future under similar stimulus condi-
tions. This process of repeating the stimulus and sucées-
sively rewarding more precise responses is referred to py
Gagne (1970, p. 110) as "shaping." Thus, the learner is

guided into making more desired terminal responses through a
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series of rewards that follow successively closer approxi-
mations of the desired behavior (Valentine, 1971).

In this study, the type of learning that Skinner called
operant conditioning will be referred to as stimulus-response
learning.. This phrase was chosen because this type of learn-
ing involves a single S-R connection and because the S and R
become bound together in a way that does not happen in lower
orders of learning (Gagne, 1970).

The S-R reinforcement model consists of a particular
form of behavioral analysis. It calls attention to responses,
reinforcements, and stimuli. 1In doing so, it indicétes three
essentials for learning: (1) the stimulus-control principle,
(2) the activation principle, and (3) the reinforcement prin-
ciple (Silverman, 1969). The task of operationalizing this
model required the researcher to first examine the components
of this model, and then to structure the materials so they
included all of the basic principles inherent in the 1earn—‘
ing theory. 1In this application of S-R theory, the stimulus-
control, activation, and reinforcement principles were

operationalized in the following manner.

Stimulus-Control Principle

The FIRM format paid careful attention to the construc-
tion of stimuli in a clear and unambiguous manner. These
stimuli assumed the operational form of incomplete declara-

tive sentences whose structure and sequence were designed to

facilitate easy stimulus discrimination by the student.
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Activation Principle

The second essential for learning included in the S-R
model is the activation principle. This principle involves
a three-fold task of identifying desired responses, famil-
iarizing students with responses not in their learning rep-
ertoire, and extinguishing incorrect responses that compete
with the desired response.

The task of identifying the desired responses involved
examining the stimulus stems and determining what word or
phrase had been omitted. In most instances, the desired
response was a proéer name or a nuﬁber that could easily be
presented in a map or graph. All responses were presented
in a visual data base that was located on.the page opposite
the stimuli which the data base accompanied.

The task of teaching technical terms not already in the
student's learning repertoire was very important .in the study
because the content area of the population education unit was
largely foreign to the students at this grade level. To
facilitate this process, terms that were thought to be novel
to the student were defined in the graphic accompanying the
stem so that the proper response discrimination could then
'easily be made from the data base. Fo~ ample  fr introduc-
ing the phrase "population vari. .ie .a.peundix H, p. 13)," the
stem appeared as:

A population variable is a ... of a population that can change.
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The response "trait" we. sented in the key to the
adjoining graphic, which al. ‘ided the full definition
of population variable. Th<s :dure was followed through-
out the unit for providing : - .+ons of terms thought to

be unfamiliar.

The final step in the .tion process was to deter-

Ny

b

mine which responses might co. with the desired responses

and to reduce their probabili: £ occurrence. Under the

FIRM format, the structure of .= data base was designed to
facilitate inferential discr:+ s:izions. When incorrect re-
sponses did occur, they were 2. strengthened by reinforce-

ment, and thus were weakenai ar.’ gradually extinguished.

Reinforcement Principle

The third major princ =—.: irherent in operationalizing
the S-R reinforcement mode. « -he reinforcement principle.
This principle had two majo: .aspects, the idenﬁification of
a suitable type of reinforcer and the selecting of an appro-
priate schedule for providing reinforcement. The first
aspect required a determination of those reinforcers which
would effectively étrengthen the responses to be learned.
This reinforcement can result from external rewards such as
praise, or being presented wit+" a need-satisfying object such
as food or candy, or the re. irc an satisfy an internal
desire for achievement or a desire to satisfy curiosity about

a particular subject. The FIRM strategy used internal rewards
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Ar. the £ rm of provifiwg ~he student with %“nowledge of hisz

mcaievement as its mar 7 reinforcing S=sired behavior.

' his strztegy was op=r .natized in ths form of a studen-

ne:wer bookiet whiz: .sed to check student responses.
The sezonc =iz~ -v the reinforcem=nt principle involw=d

e effectiwe szhivizi-: - of reinforc=s==t. Under the FIRY

—ormat, reinforcs=r=ert: was provided afi==r the complestion o=
each conceptual set rzth=r than after =sch correct S-R pair-
ing. Tais delayec scks=c.le of providing reinforcement diZfer-

entiates FIRM fr-m the l.near and branching types of programs.

Resesgzch in 2rogrammed Instruction
Di:.»rviw  7elated to the Stury

A review of the —elzred research on the operationalized
forms of S-R learnir: —evealed that most of the studies per-
tained to the st—mrctiv:» and use of programmed materials.
Since most progrzmmes imstructional materials and the Forced
Inferential Response #&de: are based on S-R theory, the re-
searcher examined sam: ==cent programmed learning studies,
two of which directly -reiamted to this research.

One such study by Ru=n (1967) examined four methods of
organizzng programmed Tm=tarials: (1) programmed text =nd
then readings on the === topic; (2) readimgs, then the pro-

- gramme& cext; (3) a'gnmgzammed text supplemente?d wmith se-
lected wao activdties; amw: Y4) the programmef tuwt only.

The conclusiaon r=ocixd =t the end of the research was

that preorammed materizi= supplemented with cther media
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increased criterion = :rformame=. Ryan's recommendatrz-ns for
integrating media am: ise-- te hniques =f instructiosn with
prcgramming are of ints=—es. »: ‘ause the Forced Infer=rtial
Response Mode uses thes s~ rel Zorcemex= model, which is th=s
basis of most progr=zmed ater .als, and “nceorporates It with

a Torced use of graph®c T ia..

A study.conductaﬁ by . w (1964) comz=red classes using
a combination of programm:s: == “erials and zacher—led instruc-
tion:with classes usimz “tn= o mon tesscher—. =d method of
teaching ninth grade zsogrcx: . The findings fror this study
showed that students usine ths pfogrammed in=trucidional mate-
rials learned fa=tual mat=—ial significantly better +han
those using only the teach=--led technique. Thes= findings
were of particular int=res: h=ac=use the unit, "Population
Growth in the United Stmtes =& Mexicq" presents mainly fac-
tual content material. This research also showed no signifi-
cant difference in the ahiility of students in the two groups
to apply the material iearmedi iIn the unit to new b=t-:similar

situations.

Related Research on un2 Grade Placer=nt and +he
Various Uses of @rzphic Illust=ations
In the application of the FIRM instructional strategy

for the presentation of = population goegrazphy urit, it was

decided to construc’ : Bata bese composed =olely f graphics.
This decision prompted a review of ths Ifte~wrnrs —<kated to

grade placement and the effectiveness oFf visuals t==d in
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social studies texts. This review was expanded to inciizzZs
studies that compared the relative effectiveness of graphics
used in differing roles. These studies were included ==czas:
the characteristics of the two instructional formats compar S
in this study used graphical media to serve differing Fumc-

tions.

Grade Piacement

Studies pertaining to the use of graphical materia’ .
with primary and intermadiate grade students were survey - %o
determine if students in these grades were sufficiently
mature to use graphics in learning social studies concepgts.
From the following review of these studies, the use of
graphics in a unit designed for grades 5, 6, and 7 was tom—=—
fore deemed appropriate.

Thomas (1933) conducted an experiment to determine -=
students in the upper elementary grades could derive infor—
mation from various types of graphics. He selected his sam=—
ples from middle grade populations and placed students in
categories of slow, average, or superior for each grade l=vel.
The results of this experiment showed that studenté ranked
as low as a grade four superior could read simple facts amd
understand the meaning of graphs.

Thomas'I conclusion that middle grade students could &e-
rive information from various types of graphics was supported

by a study conducted by McAulay in 1964. The purpose of
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McAulay's reseazch was to determine *f fourth grade stodents
were sufficiently mmature to lea=n r=p r=ading skills anf ut.—
lize them in the learninc of social studiz=== concepts. Tkie
results of this stwdy incicated thz: th=s tzeatment gromps
that used maps of Fannsylvania in their stwdy of the state
scored significantly higher than thozsz —hat relied solely
upon books and pictures. This research indicates that
graphics can be employed as learning tocls by students as
low as grade 4.

This is not to say tiat the fourth grade is the lowest
level =t which graphics can be effectively used. To the cox—
trary, research by Savaée and Bacon (1969) indicated that

graphic skills can be taught in the primery grades.

Uses of Graphic ZIllustrations.

The question of how grapkiic illust—=tions are used am
how they can be used more effectiwvely to teach social sud-
ies content was basic to this study. D=vis (1968, [b]l) cut-
lined three rzl=s that graphic illustrai—fons play in socdial
studies texts tmday:

1. In a very few instances timy ar= uwsed as a

primary source of content materzals or the
principal means of message commmmication.

2. More coften, graphic illustraticms are used

to abstract or reinforce ideas z@Eready pre-
‘'sente€ in written narratiwe form. In this
role they provide a viswalizatiom of con-

cepts and ideas already presentei in a
written form.
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3. Maps, chazzs, =md graphs are =¢ directly
related to Thee Zransmission of -sntent
mat=rial; but r=ther they are uf%z=d to pro-
vide flavor ==nf add atmospherz .5 the text.
Example= of graphcs used in the to.:rd manner ar:z —mite
comm== in el=mentary gecgraphy textbociz=. In these . sciks,

maps are included &s a mart of the text. The studen-. s not

instructed to wse them &s a primary datz source, mor is the

map expressly used to —=Imforcve or abstract data presentes
in the written bodw of =he text.

It is essential thst a develloper o< curriculum mato——als
recognize the varicaus rzles that graphics play so that =hs
success or failure: of the graphics used ir materials can m=
assessed. It is zlso importaznt that a —urriculvr developer
h=ve an understznding of which role s mmost suitmble to mrasr
the needs of the population that the m=*=rials will serve
He can then design his craphics += £z= the: Tole “hat will
mest his iImstrigctioma civjectives.

In the Iziterm=urs on the us= of graaphics, most studies
h=ve dealt with gm==rlcs in only one of the three roles aut-
limed by Davis. Ir= refsarciwer that &3 make an dinter-—mile
Ccmparisom was M. D. ZWernom (1952) . I— a study using Fxclish
Air Force cadets, she compared treatment groups wsing crly
graphiic materials with groups using & contimuousliy writsem
text ilfustrated graphic=Tiy. The contemt matsrial invoissd
the demographic characteristics of the English populatic

during World ifar T, The results of +this experiment indicated
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thet only compz—atively intelliger= ané well-educated cadets
cezld derive imformatior from graphnics pr=sented without
written material.

Oton=r stucdies have invastiget=d th= effectiveness of
gravhics as the principzl scurce of cccternt, or as abstrac-
tors, reinforcers, or visualizers. Th= studies that relztes
to grapaics in their first role (princimal scurce of cortent)
were primarily concerned with the ability of students to de—
rive information from various typ=s of graphs and charts.
Such studies cammonly compared the effectiveness of two or
mors forms of'g:aphﬂzs for presemtimg similar content mate-
;ialw

Wrightstore (1926) used junicr and séxior high school
students to comuimre the value of convenifor=] graphs with
pictorial grapiiz in presewtinc da—a., This =2xperiment tes=d
the stmdent's azility to ints.pre- data dir=ctly from the
graphs as well =:s the =tudent's agkbility +o —scall the data.
His findings simwed that groups using the pictorial graphs
were able to lccrate Zacts in tire graphs at = significantly
higher rate, bzt the diffémenw@’in the level o< recall be-
twewn the uroups was not sicnificant.

Wasmburne: (1927} =tilized junior IZigh school students to
compare variomf gr=mhic, t==ular, and‘textuél methods of pre-
senting quantiiative material. He conciuded the arrangmem:
of such materizl was much more vital to recall than the

quantity of material presented.
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Croxton and Stryker (1929) compared the use of bar charts
and circle diagrams. They concluded that when graphs express
only two proportions, the pie graphk is read more accurately
if the proportions are 50-50 or 25-75. There is little differ-
ence, however, in which form is used if the figures.express
other proportions.

In a similar study, Croxton (1932) compared the effec.s
of bars, squares, circles, and cubes with larger and smaller
sums. He concluded that there was no difference in accuracy
in interpreting circles and squares, but he founé both to 'be
superior to cubes.

In a more inclnsivé sﬁudy of the ability of individuals
to interpret data from various graphic forms, Beterson and
Schramn (1954) used 86 subjects at‘Sampson &3ir Force Base to
assess the accuracy with which the subjects interpreted data
from eight types of graphs {circle, disc, single bar, mul-
tiple bar, multiple cylinder, multiple square column, mul-
tiple area column, and partial cosmograph). The results of
this study indicated that the form of graphics nsed sigmifi-
cantly affected the accuracy with which they were interpreted.
When showing the parts of a whol=, +the circle:éma the malti-
ple area column graph were read least accurately.

Research on the value of using graphics in their second
role (reinforcer or viswalizer) has been condincted by a num—
ber of researchers. 1In the second part of the previously

mentioned study by Vernon, samples were selected from sixih
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grade students to determine if graphics assisted in clarify-
ing material amd led to & better understanding of the general
argument in the written text. Vernon concluded that the
written argument was not made easier to understand and re-
tention was mot improved by using graphs with the written
text.

In a l=ter study, Vernon (1956) tried to assess the
. value of pictures to illustrate verbal text. The results
from this research indicated that pictures might stimulate
some people to read an article, but there was no indication
that they helped to promote understanding.

Another ress=archer who explored the effectivness of
using graphic iflustrations with written text materials to
promote learning of social studies concepts was O. L. Davis
(1968, [a]). 1In a very broad study, Davis compared the per-
formance of two groups of junior high school students. The
first group was given three narratives illustrated with time.
liﬁes, distribmtion maps, and bar graphs. The second treat-
ment group received the same three narratives but they were
not given the graphics. The reported results indicated that
the use of the time line and distribution maps did not affect
performance on a criterion test. The bar graph, when pre-
sented with the narrative, did facilitate learning. A third
finding of the Davis study had direct bearing on this experi-
ment--analysis of covariance was found to be more precise

than analysis of variance in assessing group performance
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because the analysis of covariance would adjust the criterion
scores for relevant covariants. Davis used IQ scores and
reading achievement scores as covariants.

Earlier experiments conducted by Davis and Hicks that
related tangentially to the value of using graphics in their
second role (reinforcer) were conducted in the spring of
1366. Davis and Hicks evaluated the use of a time line for
promoting pupil learning of chronological relationships.

The performance of three groups of senior high school stu-~
dents was compared. Treatment 1 had a narrative plus a cor-
rectly drawn time line. Treatment 2 had the same narrative
with an incorrectly drawn time line. Treatment 3 had only
the writfen narrative. There was no significant difference
between Treatments 1 znd 2. Both Treétments 1 and 2 were
more effective th@n Treatment 3. Davis generalized from
this study that some illustration of chronological relation-
ship, no matter whether it was correct or not, was superior
to the narrative used alone.

Davis' conclusion that graphics used as reinforcers
and visualizers promoted learning was not supported by
similar research in other content areas. Burdick (1959)
tried to evaluate the use of various types of graphics to
improve the comprehension of written secondary level science
materials. This study compared two treatment groups. The
first used a written passage supplemented With a cross-

sectional drawing, and the second used a perspective-cutaway
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drawing. The third treatment group used orly a written
passage. The results showed no measurable difference in
comprehension of the written passage among the three treat-
ment groups.

This review of the effectiveness of graphics in instruc-
tioa is equivocal. It shows that a variety of graphic forms,
as employed in the population unit, have been previously uti-~

lized in graphic research.

Summary

This review of the related literaturs provided a back-
ground for S~R theory and cited several studies that used
this theory in the operationalized fofm of programmed instruc-
tion to teach féctual social studies content. The value of
using graphic media Qith this model was also explored. No
research directly related to the FIRM operationalized form
of the model was reviewed because this is a new and previously
untested form of the S-R reinforcement model. This study
provides an evaluation of the effectiveness of this learning
strategy for the presentation of a social studies unit to
middle grade students.

Since the unit tested in this research was graphically
oriented, the suitability of using graphic media with inter-
mediate grade students was substantiated by several studies.
The various roles which graphics can assume in social sfudies
texts was also explored. The conclusions derived from this

survey indicated that most of the research into the uses of
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graphics was limited in scope to examining graphics used in
only one of the three roles outlined by Davis. The only
study surveyed that compared the use of graphics on an inter—_
role basis indicated that graphical illustrations used as
primary conveyors of content material were of value to only
intelligent and well-educated people.

This study makes a contribution to graphics research by
comparing the performance of treatment groups that used
graphics as primary and supplementary sources of information.
FIRM used graphics as a visual data base; the alternate treat-
ment used graphics to reinforce the information presented

narratively.




CHAPTER III

DEVELOPMENT OF MATERIALS USED IN THE STUDY

This chapter presents the rationale for the selection
of population geography as the content area for the middle
grade social studies unit which was developed as a part of
this study. 1In addition, it describes the objectives on
which the unit was based and the structure and sequence of
the content presented in the unit, "Population Growth in the
United States and Mexico."' The final portion of this chap-
ter describes the components of the instructional unit which
include treatment books, anéwer booklets, glossary of un-
familiar words used in the materials, pronunciation tapes,

standardized tests, and criterion posttests.

Materials Development
Prior to the actual research, the development of a unit
of materials entitled "Population Growth in the United States
and Mexico" was .undertaken. This unit was to serve as the
vehicle for testing the FIRM instructioﬁal strategy against
a written narrative that used éraphics as reinforcers and

visualizers.

31
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Content Rationale

The need to improve pobulation education in American
education was noted by Hauser as early as 1962. He
noted that "The facts and implications of population change
are indeed conspicuous by their absence or by their super-
ficial and cursory treatment in American education (p. 424)."
A decade after this observation by Hauser, viederman indi-
cated in a report on the status of population education in
the United States that a deficiency in population content
material still exists and that the pbpulation education pro-
gram in American schools is still inadequate (Viederman, 1972).

. This researcher aséuméithetask of trying to reduce this
deficiency by developing a unit on population geography appro-
priate for use by students in the middle grades. This unit
utilized a comparative approach in analyzing population growth
in the United States and Mexico. These two countries were
selected because they are commonly studied as a part of the
middle grade social studies curriculum. An additional con-
sideration in the selection of‘Mexico and the United Statés
was £hat these countries are both New World nations that
came under European influence in the 16th and 17th Centuries.
These nations were also chosen because of differences in the
indigenous groups and the ways in which Spanish and English
cultural heritages have contributed to profound differences
in the social and economic conditions ih theée nations today.

These differences have so affected population dynamics in
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Mexico and the United States over the past 300 years that

they offer two countries of sharp population contrast today.

Structure of the Unit

A review of population materials currently available
for use with elementary and middle grade stﬁdents shbwed
that many of the units had objectives of an affective rather
than a cognitive nature. (See Appendix A for a state-by-
state review of materials.) Titles such as "Science and
Survival," "Disaster," and "Resource Units on Population
Pressure" indicate that the developers of such materials view
the present world's demographic situation as .a grave problem.

In contrast, "Population Growth in the United States
and Mexico," with other conceptual units of the Geography
Curriculum Project, emphasizes cognitive objectives. These
units attempt to follow the suggestion of Viederman (1971)
that population should be viewed as a phenomenon ﬁo be under-~
stéod and not as a problem to be solved. It is the purpose
of the Geography Curriculum Project materials to inform stu-
dents, not to indoctrinate them.

To meet this objective of presenting population as a
phenomenon to be understood, the unit describes population
_changes in the United. States and Mexico. The unit points
out some of the factors that were instrumental in causing
changes in each nation's population, but does ndt try to
evaluate whether these factors had a positive or negative

effect on the living conditions in each country. 1In Part 3,
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some projected estimates are made, derived from the United
States Census Bureau and the Population Reference Burgau;
These figures represented median rather than extreme esti-
mates. |

To develop a cognitively structured unit on the popula-
tion changes in Mexico and thé United States, a conceptual
outline was developed, mainly following the topics that
Hauser (1962) iisted to be eséential elements of a population
course. Other popuixtion authorities consulted included
Trewartha (1969), Peterson (1961) , and Zelinsky (1966). The
specific authentics by part and le¢sson set are listed in

Appendix J.

FIGURE 1

CONCEPTUAL SCHEME FOR THE DEVELOPMENT OF A POPULATION UNIT

I. TOTAL POPULATIONS

A. Pre-Columbian Population of Each Region
B. Population Changes in These Regions Since 1500
C. Number of Inhabitants in Each Region as of
the Last Census :
D. Future Growth Projections Based on Median
Estimates

IT. COMPONENTS OF POPULATION GROWTH

A. Mortality
B. Fertility
C. Migration
D. Theory of Demographic Transfer

III. POPULATION DISTRIBUT1ON
A. National

B. Regional
C. Rural and Urban
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IV. POPULATION COMPUSITION

A. Age Structure

. ©Sex Ratios

. Ethnic Groups :
. EBconomic Characteristics

Oaow

V. METHODS OF POPULATION RESEARCH

A. Census Characteristics

B. Population Pyr=wids

C. Construction = Birth E=#es, Death Rates,
and MigrziZ~— Rates ‘

This structure was izc=d in a Tegional framework and
the population changes inm —he United States and Mexico were
analyzed. The factors th== caused these changes were pointed
out through the presentatiom zf statistical information in

the data base to illustrate .i:e magnitude of the changes.

Preparation of Materials

The materials preparad for use in the study consisted
of.two treatment forms, FIRM and a narrative'text; an
investigator-constructed posttest; a glossary of words; a
pronunciation tape; and int;oduction and instruction sheets
fer the teachers and students.

Content in both treatments was presented in a chrono-
logical manner. The six topics that received particular
emphasis were (1) the causes of the decline of the aborigiﬁal
populations; (2) factors that affected birth rates, death
rates, and migration rates; (3) the degree of racial mixing
that had oeeurred; (4) t#e history and rationale for con-

ducting population censzses; (5) the current distributional
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patterns of each nation's population; and (6) the geographic
and demographic trends in each nation today.

The content materials for the unit were assembled éamiimrg
the researcher's two years at the University of'Georgiaa
During this time, course work in population geography,
Caribbean American geography, and urban geography contrEngted
to the researcher's background for writing such materials.
The actual materials writing involved three months of r=
search, writing, and revising. The reference sources utilized
were the latest and most authoritative available at the
University of Georgia library.

The unit that resulted from this research was a compETa—
tive study which contrasted the demographic hiétory of M=xico
with the demographic history of the United States. The w=it
was written in two different forms for experimental evalu-
ation. The first form (T;) was prepared for use by the ex-
perimental group in‘the study. The content material in this
treatment wasAdrganized according to the structure of the
Forced Inferential Response Mode (FIRM). The treatment con-
sisted of 3 parts and 41 sets of topically-organized stems
which took the form of incomplete sentences. To complete
the meaning of the stems, information had to be inferred
from the data base. When the stems in a set were correctly
compléted, the stems constitutued a logical narrative de-
scribing a particular facet of populatibn growth in Mexico

or the United States.
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The data needed to complete these stems was present=d
in 54 fignres locazed on the pages opposite the stems wi+h
which the figures were associated. These figures were pro-
fessionally drafted and contained a variety of maps, charts,
graphs, and tables. 1In addition to figures and stems, the
96-page FIRM bcok contained a detailed explanation of the
use of the vafious graphics as w=1l as FIRM practice ex=r-
cises.

The book was divided into three parts. @2art 1 analyzed
changes in the Mexican population since 1500. Part 2 con-
tainad a similar analysislof demographic: thanges in the
Unitedlstates since lSOO.v:Part 3 compar=d the demographic
and geographic character of each nation's population in the
year 2000. A set of 15 review questions followed each of
the three parts. These questions were designed to facilitate
a review of the content in each part and to help prepare stu-
dents for the final test which cévered all the materials
presented in the unit.

A glossary of all terms that were thought to be unfa-
miliar to the students was included at the end of the unit.
Many of the words defined in‘the glossary were Indian or
Spanish names dr specific terms commonly used in geographic
o& demographic literature. Td supplement the glossary, the
researcher developed a‘word tape for use in each classroom.
This tape presented pronunciétion of tﬁe words listed in

the glossary.
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Treatment 2 was a narrative text. It contained the same
content material and the same 54 Tigures as the Treatment 1
unit. The essays in the Treatmenmt 2 materials were wrizten
by filling in the stems in the FIRM tre=atment and arranzing
these semtemces into logical ptiragraph form.

Every ®=fort was made to ke the content presentztion
in each treatment identical. Eiith treatment groups had the
same review questions, glossari=s, and word tapes. The only
differences were the color of the book covers (yellow or
blue), the differ=nt format of the sets (stems or narrative),
and the directions the students were to read for using their
mekerials. o

Since both of these treatments were designed for use on
a salf-instructiamal basis, it was essential to develop a
scheme for reinforcing correct responses :and e#tinguishing
incorrect responses. Tq help fulfill this need, a 47-page
answer booklet was developed to be used with both treatment
groups. This booklet contained the information needed to
bomplete the stems in Treatment 1 and the mnswers to the
review questions. Although the Treatment 2 group did not
need the answers to the stems, they did need to utilize the
answers for the review questions. The answer booklet also
helped Treatment 2 students to identify major ideas in the
narrative.

The FIRM-instructed student was difected to use the an-

swer booklet to correct his wprk. If the student made an
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incorrect response, he was directed to strike out the re-
sponse and to reexamine the data base to determine the cor-
rect response. The correct answer was to be placed directly
above the crossed-out answer and them checked again with the

answer booklet.

Tests Used :in the Study
The development of materials for the study included the
seglection of standardized tests to be used to measure student
skills and performance and the construction of a criterion

postte=st.

Standardized Tests

Three sections of the Iowa Tests of Basic Skills, Form
5, Level 12 were uwsed as the pretest: (1) Test V, Vocabulary;
(2) W1, Map Reading; and (3) W2, Reading Graphs and Charts.
The same level and form of Tests Wl and W2 were also used as

a part of the posttest evaluation procedures.

Criterion Test »

A 50-item, 4-option, multiple-choice test of unit con-
tent was used as part of the posttest evaluation procedures
(Appendix D). Thié test was a modified form of the instru-
ment used with the pilot groups (Appendix E). The content
validity of the instrument was maintained by developing the
qﬁestions directly from the instructional objectives of the

unit (Appendix C) and by having the director of the Geography
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Curriculum Project compare the test items with the content
objectives.

The reliability of the criterion test was first com-
puted by the TSSA (Test Scorer Statistical Analysis) program
for the pilot test (Wolf and Klopfer, 1963). From this pro-
gram a three-step approach for using'the item analysis was
employed to improve the reliability of the posttest used in
the field trials. A further discussion of the procedures
used to insure the validity and reliability of the criterion

posttest is presented in Chapter IV,



CHAPTER IV

PROCEDURES AND METHODOLOGIES

Chapter four describes the design used in conducting
the experiment, the assumptions inherent in the design, and
the limitations of the research. The last part of this chap-

ter outlines the procedures followed in conducting the study.

Research Design

The research design selected for use in the experiment
was the pretest, posttest control group design. The ration-
ale for this selection was based on two pfincipal factors.
First, the nature of this design gives two measures of indi-
vidual performance. The first measure, the pretest, is of
special value when dealing with two or more groups that re-
ceive alternate treatments. This measure provides the experi-
menter with the opportunity to control statistically on
otherwise uncontrolled variables that are highly correlated
with criterion test performance. 1In the study, reading |
ability and skill in reading maps, graphs, and tables were
considered to be experimentally uncontrollable variables, or
covariates, that were highly éorrelated with criterion test
performance. These covariates were measured in the pretest

phase of the study by using portions of the Iowa Tests of

41
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Basic Skills. The covariates were measured so that the ex-
perimenter could conduct a valid evaluation of the results
of the experiment.

. A second consideration in selecting this design was
that when the design is properly carried out, it effectively
controls for the eight threats to the internal validity of

a study outlined by Campbell and Stanley (1963).

Treatment Groups

The total sample for the experiment consisted of 15
intact classrooms, 3 of which were used in the pilot phase,
and 12 in the field trials. These classrooms were equally
divided.into five groups from each of the fifth, sixth, and
seventh grades. The students in each of these grades were
randomly assigned to either Treatment 1 or Treatment 2.

In Treatment 1 (Tl), students used the self-instructional
unit, "Population Growth in the United States and Mexico,"
organized according to FIRM (Forced Inferential Response
Mode) .

In Treatment 2 (T2), students used the self-instructional
unit, "Population Growth in the United States and Mexico,"

organized in a written narrative supplemented with graphics.

Teacher Participation
Eight middle grade teachers from Clarke and Oconee
Counties, Georgia, participated in the study. All were

women and experienced teachers. The teachers' participation
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in the exéeriment was on a voluntary basis. There was no
remuneration for their efforts. The role of ﬁhe teacher in
the study was limited to giving preliminary instructioné,
distributing materials to students, and séheduling evaluations.
Although the teachers were present in the classrooﬁs, their
interaction with the students was kept to a minimum due to

the self-instructional nature of the units. The researcher
.visited all classrooms on numerous occasions to explain the
purposes of the experiment and to insure that procedures were

being properly followed.

Assumptions of the Study
The following assumptions were basic -to the study:

1. The nature of these materials was so new and
unique for use at this grade level that a pre-
test of content would have been of no value.

2. Outside variables were controlled for by the
random assignment of subjects to treatment
groups. .

3. The Iowa Tests of Basic Skills provided an
accurate measvre of pre-experiment skills in
reading, map, and graphic skills.

4. The standardized tests and the test developed
for the study were valid measures of the de-
sired learning outcomes.

5. The teachers followed the directions given
them and made every attempt to minimize
teacher-student and student-student inter-
action.

6. The use of the analysis of covariance pro-
vided a method of adjusting for correlated
uncontrolled variables so that a valid
analysis of experiment results could be
made. ’



Limitations
The study was carried out with thes: limitations to
internal validity:

1. The use of the Iowa Tests of Basic Skills,
Form 5, Level 12, Tests Wl and W2 in both
the pretest and posttest parts of the study
led to the danger that part of the differ-
ences in the pre- and posttest performance
could have been due to students becoming
"test wise." Alternate forms of these
tests were available; however, their inclu-
sion in the total ITBS (Iowa Tests of Basic
Skills) battery for grades 3 through 8 made
their cost prohibitive for use in the ex-
periment.

2. Perhaps. the major limitation of the study
was the researcher's inability to control
for the time variable. This was the result
of the various rates at which the students
worked through the units and the numerous
interruptions that occurred in the class
periods in the various schools. Interrup-
tions such as field trips, assemblies, spe-
cial speakers, fire drills, and previously
scheduled school testing programs all made
an accurate assessment of the time spent
in learning by each student an impossible
task for an experiment including as many
subjects as were involved in this study.
The researcher noted the advice of English
(1971) : "Early research most always con-
centrates all of its efforts in order to
demonstrate that a phenomenon can be pro-
duced and subsequent research must examine
more closely the factors that produced the
phenomeonon (p. 3)."

3. Although the materials were self-contained
and teacher participation was carefully cir-
cumscribed, the study climates of the sepa- .
rate classrooms and schools may have affected
learning differentially.

4. The attempt to operationalize FIRM as an
alternate form of the S-R reinforcement
model was not independently replicated.
The FIRM format conforms to the S-R
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reinforcement model in the opinion of the
researcher, but the study provides no em-
pirical evidence to confirm or reject this
assumption.

Dgscription of the Sample

The sample used in the experiment consisted of fifth,
sixth, and seventh grade students from Clarke and Oconee
Counties, Georgia. A total of 15 classes participated, of
which 14 were drawn from schools in Clarke County. The oniy
class included from Oconee County was a seventh grade class
which took part in the pilot phase of the study.

Clarke County is Georgia's smallest county and is
located in the northeastern part of the sﬁafe. The county
is largely dominated by the city of Athens, which is the
site of the University of Georgia. In 1970, the city of
Athens accounted for more than half of the county's total
population of 65,177.

As shown in Figure 2 (p. 46), the county's population
is predominantly urban in character, with less than 2% of
the residents.living in hduseholds where the chief source

of income was derived from farming.
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FIGURE 2

URBAN AND RURAL POPULATION OF CLARKE COUNTY: 1960-1980

Pbpulation Projection
Locality
1960 1965 1975 1980
Urban and non-farm 44,230 52,000 67,200 74,500
Rural farm 1,333 1,000 800 500
Total 45,363 53,000 68,000 75,000

The racial compositiqn of Clarke County's'population in
1370 showed Whites to outnumber non-wWhites by a ratio of
nearly 4:1. The county school population showed a ratio of
Whites outnumbering non-Whites by 2:1. Since the 1960 cen-
sus, both the White and non-White segments of the population
have increased markedly in their total numbers. Figure 3

illustrates the racial composition of the county.

FIGURE 3
RACIAL COMPOSITION OF CLARKE COUNTY'S POPULATION: 1940-1970

Year Whites Non-Whites

1940 18,335 10,063

1950 26,614 9,936 )
1960 33,748 11,615

1970 52,037 13,140
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The rate of population growth for Clarke County during
the last ten-year period was 43.7%. This rate ranked Clarke
County as one of the ten fastest growing counties in Georgia.

Economic conditions in the county, as reflected by the
average income per household, showed Clarke County to be
above the state average éf $§9,355 per year. The county's
average of $10,263 was slightly below the national average
of $10,565 per household, per year.

A similar pattern of Clarke County's approximation to
national norms is reflected in the statistics available on
pupil test performance as measured by the county testing
program. Results from £hé Iowa Tests of Basic Skills admin-
istered to all fourth and eighth graders in the fall of 1971
showed that pupil performance in the vocabulary portion of
this test, as well as the map and graph sections, was closer
to the national norms than the state norms. Figure 4
(b. 48) demonst:rates the performance comparison .for the

Iowa Tests of Basic Skills for grade 4.
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FIGURE 4
COMPARISON OF CLARKE COUNTY AND GEORGIA 1971 RESULTS
WITH NATIONAL NORMS

IOWA TESTS OF BASIC SKILLS, GRADE 4

Test R " Map Graph .
v 1 R ] Cc
Group ocabulary eading Reading | Reading omposite
National 41.1 42.3 41.9 41.8 41.8
Georgia 36.4 37.6 37.7 38.1 37.7
Clarke County 39.1 40.6 41.1 40.8 40.3

Figure 5 demonstrates the performance comparison for

the Iowa Tests of Basic Skills for grade 8.

FIGURE 5
COMPARISON OF CLARKE COUNTY AND GEORGIA 1971 RESULTS
WITH NATIONAL NORMS

IOWA TESTS OF BASIC SKILLS, GRADE 8

Test . Map Graph .
t
Graph ,Vocabulary' Reading Reading | Reading Composite
National 80.5 81.5 82.0 81.3 81.5
Georgia 70.7 | 72.8 71.7 71.8 72.0
Clarke County 77.7 78.7 80.2 77 .4 77.6
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This pattern was also evident in the composite score
for the total ITBS battery of tests. Clarke County students
scored above the state norms and only slightly below the
national norms.

This brief glance at Clarke County, Georgia, showed it
to be a rapidly growing area that is urban in character.

Its population is largely dominated by the city of Athens,
and is strongly influenced by the presence of the University
in the city. Income levels in the county are much closer to
the national average than the state average, -and daté avail-
able on pupil performange reflects this same trend. These
factofs'indicate that in many ways the sample used in this
study more closely resembled national norms rather than

state norms.

Sample Selection
The sample selected for use in the field trial of the
experiment consisted of 12 intact classrooms from the Clarke
Codnty schools. Of these 12 classes, 4 each were from fhe
fifth, sixth, and seventh grades. Figure 6 (p. 50) shows

the distribution of the sample population.
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FIGURE 6

DISTRIBUTION OF SAMPLE POPULATION

School Grade Numbex Numbe;
of Classes of Pupils

Barnett Shoals Road Elementary 5 _ 4 92
East Athens Elementary 6 4 106
Pattie Hilsman Junior High : 7 ' 4 113

The random assignment of students to treatment groups
was made at grade level father than from the total pool of
students used in the exéeriment. This procedure was necessi-
tated because the teachers who agreed to allow their students
to participate in the experiment were unable to méke their
classes available at the'same.time. The four fifth grade
classes at Barnett Shoals Road Elementary School started on
May 5. The four sixth grade classes at East Athens Elemen-
tary School started on May 8, and the four seventh grade
groups at Pattie Hilsman Juniér High School began on May 22.

The procedures followed in assigning students to treat-
ment groups'were those ogtlined by Walker and Lev (1953) for

. use in choosing a sample fram a three digit number. This

process involved the use of the "Table of 105,000 Random

Decimal Digits" published by the Interstate Commerce Commis-

sion.




51

11l students were assigned a number according to their
rifhabetical placement in their class and grade level. This
nuinbex, selected according to the random selection process,
was used to place the students in Treatment 1 or Treatment 2.

To prevent confusion and to facilitate the distribution
¢f materials by the teachers, student names and numbers were
typed on labels and placed on the cover of each book prior
to their distribution.

The only students not included in the randomizing pro-
cess were those with reading scores below tbe fourth grade
level. The information regarding these students' reading
level was obtained throdgh.teacher conferences. The ration-
alg for their exclusion was that students reading at levels
below the fourth gradg level would have great difficulty
with Treatment 2, the:written narrative. It was decided by
the researcher, after consultatién with the teachers, to
arbitrarily give those students the FIRM treatment (Treatment
1) because of its more structured nature. -It was felt that
it would be of more value to these students. The scores
obtained from these students' performance on the criterion

posttest were not included in the final analysis of the data.

‘Test Selection, Construction, and validation
The material tested in the experiment placed great
emphasis on the student's ability to read and his ability

to use maps, charts, and graphs, It was therefore necessary
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to measure pre-experiment skills of these predictor vari-
ables. All students were given three parts of the Form 5,
Level 12, Iowa Tests of Basic Skills to assess student skill
in these areas prior to the start of the treaﬁments. The
parts of the total battery of tests selected for use in the
experiment were Test V, a 17-minute vocabulary test; Test
Wl, a 30-minute map reading test; and Test W2, a 20-minute
test of skill in reading graphs and tables.

‘These tests were selected primarily because of the high
reliability of thé individual tests: Test V, Vocabulary--
.88; Teét Wl, Map Reading--.71; and Test W2, Reading Graphs
and Tables--.7l. A second reason for their selection was
that the ITBS constitutes part qf the Geofgia State Testing
Program. Thus the use of the tests would most likely be
familiar to the teachers and administrators in the schools
where the samples were drawn.

The three parts of the ITBS constituted the pretest
phase of the experiment, and parts Wl and W2 were also used
as a part of the post-experiment evaluation. The purpose
for the readministration of these parts of the ITBS was to
evaluate changes that had occurred in student skill in using

maps and graéhs during the experiment,

Content Validity
The second part of the post-experiment evaluation con-
sisted of a 50-item, 4-option, multiple-choice test of unit

content. The content validity for this instrument was
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assumed to be high based on the test construcfion:procedures
followed by the researcher.

The initial step in preparing this test wes to construct
a list of 6 general and 71 specific instructional objectives
(Appendix C). From this list of objectives, 120 four-option
multiple-choice questions were constructed. From this pool,
59 questions were selected for use in the pilot form of the
criterion posttest. The questions chosen were selected on
the basis of their contextual and behavioral characteristics.

After the results from the pilot program were reviewed
and analyzed, the number of questions to be used in the field
testing form of the criterion posttest was reduced to 50
based on the difficulty and discrimination power of each item.
To assure that the content validity of this shortened form
of the test had not been adversely affected, a table of
speeifications (Appendix F) was constructed to compare the
content dimensicn and behavioral dimension of the pilot and
field testing forms of the criterion posttest. To fufther
check the content validity, the remaining questions were
submitted to the director of the Geography Curriculum Project
for review. He audited the test items in terms of graphic
and sentence content, unit objecti&es, and table of specifi-
cations. His recommendation that the criterion posttest
include more graphic~-type items was rejected by the researcher
because the inclusion of more graphlcal questiocns would have

significantly altered the behavioral and content dimension
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of the posttest. Moreover, the testing of graphical learn-
ing was covered by Tests Wl and W2 of the Iowa Tests of

Basic Skills.

Test Reliability

The procedures followed for determining the reliability
6f the posttest instrument first involved administering the
59-item form of the criterion posttest to the students in

I~

the pilot groups. The results frem this test wsrs analyz

n

by the TSSA (Test Scorer and Statiszical AZnalysis) computer
program. This program reported various test statistics and
item analysis information.. One statistic, the reliability
coefficient of the test, was considered to be of special
importance because of its value as an indicator of test qual-
ity. Ebel (1965) indicates that: "For most tests of educa-
tional achievement, the reliability coefficient provides the
most revealing statistical index of quality that is ordinarily
available (p. 308)." The reliability coefficient and the
standard error of measurement of the pilot form of the cri-

terion posttest are presented in Figure 7 (p. 55).
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FIGURE 7

TEST ANALYSIS DATA FOR PILOT FORM OF CRITERION POSTTEST

Number of Number of Est}maFe.of Standard Error
Grade Students Questions Reliability of Measurement
KR20 Method
5,6, 17 j 85 59 87 3.4

The TSSA computer program alse provided item analysis
data that was used to shorten the pilot form of the criterion
posttast. From the information provided by this program,
the difficulty level of each test item was determined by re-
viewing the percentage of students that réSponded correctly
to each iﬁem. From this data a difficulty index was con-
structed (Appendix G) which provided a basis for dropping test
items that were shown to be too easy or too difficult.

A second procedure followed in revising the pilot form
of the criterion posttest involved the determination of the
discriminating power of each test item. This index was de-
veloped by comparing the number of high-scoring individuals
who responded correctly with the number of low-scoring
individuals who also responded correctly. This comparison
was based &n the test score performance. The high-scoring
group was composed of the upper third of the class and the
low-scoring group was composed of the lower third of the

group. This method of dividing the class was used to
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prevent overlapping due to the error of measurement in the
test. Thic procedure, along with the index of item diffi-
culty, allowed the investigator to drop ten items from the
pilot form of the posttest. Not all of the items that ranked
low according to the item analysis procedures could be omit-
ted because of the risk of adverseiy affecting the validity
of the test. This necessitated a third level of item analy-
sis.

The third item analysisvprocedure was employed to im-
prove those questions that ranked low according to the
indices of item difficulty and discrimination. Since the
criterion posttest was a mﬁltiple-choice instrument that
had four alternative answers for each queétion, the discrim-
inating power of each distractor in these guestions was com-
puted according to the "Findley D" procedures (Findley, 1956).
This technique provided a way for the researcher to improve
the test reliability by changing some of the distractors that
ranked low in their discriminating power, rather than drop-
ping questions that were vital in maintaining test validity.

The revised and shortened version of Ehe posttest was
used in the field trials. The results were aﬁalyzed and the
reliability of the test was estimated using the Kuder-
Richardson formula #21 and the Saupe Rygr formula (Payne,
1968). The results of this analysis are shown in Figure

8 (p. 57).
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FIGURE 8
TEST ANALYSIS DATA FOR

FIELD TEST FORM OF CRITERION POSTTEST

Grade | Number of | Number of bstimate of Esz}maFe.of Standard Error
r students Questions Reliability | Reliability of
KR 21 Method | Ry, Method Measurement

‘5 92 50 .91 .94 3.2

6 106 50 " .90 ” .92 3.2
7 113 50 .91 .63 3.2

Total 311 50 .91 .93 3.2

Procedures of Pilot Test Phase

The reason for conducting a pilot study was to test the
procedures, materials, and evaluation instruments that were
to be used in the field testing phase of the experiment.:
Three classrooms were used for this part of the experiment;
two were located in Clarke County schools and one was located
in an Oconee County School.

The pretesting portion of the pilot program involved
the administration of the Iowa Tests of Basic Skills, Form 5,
Level 10, Tests W1, Map Reading, and W2, Reading Graphs and
Tables, to all classes. The ITBS, Test V (Vocabulary) was
also given. The fifth grade class received Level 11, the

sixth grade received Level 12, and the seventh grade received
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Level 13. Level 10 of Tests Wl and W2 was used with all
grades because of the availability of the tests and knowl-
edge that these tests have a level of difficulty highér than
their recommended grade levels.

The results from these tests showed they were suitable
for use with all of the fifth grade and most of the sixth
and seventh grades. But some of the sixth and seventh grade
students did so well on the pretest that it was felt that
there was a risk of not being able to accurately measure
improvement on the posttest. 1In an attempt to eliminate
this risk, the Form 5, Level 12 of the ITBS was purchased
for use by all of the field test groups.

A second change which resulted from the pilot study
was the elimination of the detailed time schedule followed
by the pilot teachers. The pilot program showed that the
fifth grade students would need more time to complete the
Treatment 1 books than was originally allotted. The time
differential between the two treatments varied from student
to student, but it appeared that the Treatment 1 group took
approximately 1/3 more time than the Treatment 2 group to
complete the unit materials. This led to the ise of a very
flexible time schedule to assure all students gufficient
time to complete their material in the field testing program.

The cost of printing the treatment books precluded re-
vision of materials as a result of the pilot trial. Errors

detected in the pilot trial were called to the attention of
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students prior to the beginning Qf the field trial. These
errors were minor in nature~-a few misspellings and the
omission of one answer from the answer booklet.

Another necessary revision-that the pilot trial empha-
sized was the need for a truly randomized treatment assign-
ment. 1In the pilot trial, teachers were instructed to
-arJomly assign books, but results on the prestest showed
the treatment groups not cbmparable. This problem was
alleviated in the field testing by using a table of random
numbers to assign students to their groups. This procedure
took the responsibility for sample assignment from the
teacher and placed it iﬁ the hands of the_researcher;

The final modification that résulted from the pilot
phase of the experiment was test improvement, as previously

described (p. 51).

Procedures of Field Test Phase

From the information gathered in the pilot phase of
this experiment, the instruments and procedures were modi-
fied for the field testing which began May 8, 1972. The
sample selected for use in the field test was composed of
311 middle grade students selected'from three schools in
Clarke County, Georgia. These students were randomly as-
signed to treatment groups and were allowed to work through

the materials at their own pace.
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All students in the study received the Form 5, Level 12
Tests V, W1, and W2 parts of the Iowa Tests of Basic Skills
as a pretest, and Tests W1 and W2 as a segment of the post-
treatment evaluation procedures. 1In addition to these tests
'of skills, a 50-item, researcher-constructed criterion post-
test was also administered to all students. The field test-
ing was concluded on May 26, when the last szventh grade
classes completed their posttests. Following the completion
of the field testing, all tests were collected and hand
scored by the researcher. The results from these tests were
then sent to the University of Georgia Computer Center for
analysis, the results of which are presented in the follow-

ing chapter.

[4



CHAPTER V

FINDINGS AND DISCUSSION OF THE FINDINGS

The first paft of this chapter presents a summary of
the raw scores for all pre- and posttests that were adminis-~
tered. The results of these tests are reported by treatment
group and grade level and the statisticél procedures used to
analyze these scores is also outlined. This is followed by
the presentation of the.findings in relation to the hypothe-
ses‘stated in Chapter I. The last part of the chapter re-
views the statistiéal findings and relates them tq the -

theoretical framework upon which this study was based.

Background to the Findings

The statistical data that was collected for this study
was obtained from the administration of the six tests identi-
fied in Figure 9 (p. 62). The results from these tests were
analyzed by treatment (Figure 9) and grade level (Figure 10,
pP. 62)'using the MUGALS (Modified Uhiversity of Gebrgia
Analysis of Least-Squares) compute: program. This program
provided a univariate analysis of multiple covariance and a
Duncan Multiple Range Test so that comparisons among treat-

ment and grade level means could be made.
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FIGURE 9

RAW SCORE SUMMARY BY TREATMENT GROUPS
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Test

Tr-atment 1 Mean Score

(154 Subjects)

Treatment 2 Mean Score
(157 subjects)

Vocabulary Pretest 27.17 27.74

Map Pretest 20.21 19.85

Map Posttest 23.31 23.08

Graph Pretest 12.69 12.96

Graph Posttest i 14.56 14.34

Criterion éosttesf 27.62 28.00
FIGURE 10

RAW SCORE SUMMARY BY GRADE AND TREATMENT GROUPS

Grade 5 Grade 6 Grade 7
Number
of
Subjects Tl T2 . Tq Ty Ty Ty
Test :
49 43 52 54 53 60
Vocabulary Pretest 26.58 24.34 26.68 29.37 28.25 29.52
Map Pretest 17.92 15.60 18.65 20.67 25.54 21.17
Map Posttest ° 23.97 | 20.74 22.03 23.54 24.50 24.52
Graph Pretest 13.03 11.18 11.79 | 13.05 12.73 14.29
Graph Posttest 13.91 13.72 14.30 14.96 15.11 14.35
Criterion Posttest 25.7§4l7 25.09 28.47 29.47 27.63 28.71
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Findings for Hypothesis 1
The first hypothesis stated in the null form was that
if adjustment is made for initial differences in vocabulary,
map reading, and graph reading skills, there will be no sig-
nificant difference in scores on a reseércher—constructed
criterion posttest between treatment groups.

Figure 11

summarizes the data related to this first hypothesis.

FIGURE 11
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES

ON CRITERION POSTTEST

Source P e .
Freedom ~ 8Squares

' Total Sum of Squares 310 35167.183

I Mcdel sum of Squares 8 22907.36 2863.42 70.54%
Error Sum of Squares 302 12259.83 40.60
Grade 2 313.86 159.43 . 3.93*
Treatment 1 1.07~ 1.07 .03
Grade by Treatment 2 176.14 88.07 2.17
Vocabulary Pretest 1 2754.66 2754.66 67.86% -
Map Pretest 1 1172.37 1172.37 28,88%
Graph Pretest 1 490.BQ 490.80 12.09*

*Indicates F ratios that are significant at the .05 level.
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The F rétip associated with the treatment effect was
.03, an extremely 1oﬁ value, so it was not large enough to
reject the null hypothesis at the .05 level oflsignificance.

The reason this extremely low F value was obtained is
illustrated in Figure 12. This figure shows that when the
raw score means of the ’I'1 and T2 groups were adjusted for
differences in the predictor variables, they were very nearly

the same.

FIGURE 12
COMPARISON OF RAW SCORE AND ADJUSTED MEANS ON THE

CRITERION POSTTEST FOR TREATMENT 1 AND TREATMENT 2

Treatment . Raw Score Mean Adjusted Mean
Treatment 1 27.62 27.82
Treatment 2 28.00 127.94

The second main treatment effect related to the first
hypothesis is the effect of grade. The F ratio associated
with grade was 3.93, which was significant at the .05 level.
An analysis of this effect using the Duncan Multiple Range
Test indicated that all grades were not homogeneous with
each other.

Figure 13 (p. 65) shows that the performance of graies
5 and 6 on the criterion posttest was homogeneous. when the

means were adjusted for the predictor variables.
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FIGURE 13
SUMMARY OF RESULTS OF THE DUNCAN MULTIPLE RANGE TEST
AT THE .05 LEVEL.OF SIGNIFICANCE FOR GRADE LEVEL EFFECT

ON THE CRITERION POSTTEST

Grade Homogeneous With
6 5
5 6, 7
7 5

This figure also indiCates that the performance of
grades 5 and 7 were homogeneous. The significant difference
that was indicated in the F ratio was between the adjusted
means of grades 6 and 7. Figure 14 shows the adjusted mean
for grade 6 to be 28.92 while the adjusted mean for grade 7

was 26.52.

FIGURRE 14
RESULTS OF DUNCAN MULTIPLE RANGE TEST _
AT THE .05 LEVEL OF SIGNIFICANCE FOR MEAN SCORES
ON THE CRITERION POSTTEST

Standard Error of
Means

Grade Constant the Constant
5 .33 .55 28.82
6 ~ 1.04 .51 28.92

7 -1.36 .52 : 26.52
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Figure '11 also indicated that the three covariate
measures were highly correlated with criterion test perfor-
mance so that they wére appropriate for use as predictor

variables.

Findings for Hypothesis‘Z
The second hypothesis stated in the null form was that
if adjustment is made for initial differences in map reading
skills, there will be no significant difference in scores on
a standardized posttest of map reading skills between the
treatment groﬁps. Figure 15 summarizes the data related to

the second hypothesis.

FIGURE 15
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES>
ON MAP SKILLS POSTTEST

Source P ot | e |
Freedom Squares
Total Sum of Squares 310 20873.96
Model Sum of Squares 6 13191.15 2198.52 | 86.99%
Error Sum of Squares 304 7682.81 25.27
Grade 2 48,81 24.40 .97
Treatment 1 .35 .35 .01
Grade by Treatment 2 41.73 20.87 ;ééﬁ
Map Pretest 1 12450.13 12450.13 492,.64*
Q *Indicates that the F ratio is sigpificant at the .05 level.
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The F ratio associated‘with the treatment effect for
this comparison waé .01, an extremely low value, so it was
not large enough to reject the null hypothesis at the .05
level of significance.

.The Duncan Multiple Range Test indicated that Treatment
1l and Treatment 2 were homogeneous with each other and that
the adjusted mean performance on the standardized map test

was homogeneous for all grade levels.

Findings for Hypothesis 3
The third hypothesis stated in the null form was that
if adjustment is made for initial differences in graph read-
ing skills, there will ﬁe no significant difference of scores
on a standardized posttest of graph reading skill between
the treatment groups. Figure 16 (p. 68) summarizes the re-
sults of the analysis of the data related to the testing

of the third hypothesis.
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FIGURE 16
ANALYSIS OF VARIANCE FOR
MAIN EFFECTS, INTERACTION, AND COVARIATES

ON GRAPH SKILLS POSTTEST

sourec s | e |

- Freedom Squares Square
Total sum of Squares 310 11104.98
Model Sum of Squares 6 5333.26 888.88 46.82*-
Error Sum of Squares 304 5771.72 | 18.99
Grade " 2 30,01 | 15.00 .79
Treatment 1 8.01 | 8.01 .42
Grade by Treatment 2 59.78 29.89 1.57
Graph Pretest 1 5234.93 5234.93 275.73%

*Indicates that the F ratio is significant at the .05 level.

The F ratio associated with the treatment was'.42, which
was not large énough to reject the null hypothesis at the .05
level of significance. A

The Duncan Multiple Range Test compared the adjustéd
means for the Treatment 1 and Treatment 2 groups and found
them homogeneous. |

The F ratio associated with the second main effect,

grade level, was .79, which was also not large enough to be

~significant at the .05 level. The Duncan Multiple Range
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Test compared the adjusted means for all grade levels and

showed them to be homogeneous.

Discussion of the Findings

The findings of this study were reported in relation to
the treatment effect and grade effect. The data was analyzed
using an univariate least—squéreg analysis of covariance and
~was reported in terms of the three original hypotheses stated
in Chapter I.

| Thé main treétment statistical hypothesis, that there
was”no difference between treatment groups using the materials
organized according to the Forced Inferential Response Mode
learning format ana those using materials:presented in the
form of a written narrative, could not be rejected for any
of the three hypotheses testes.

The grade level effect was not significant for the sec-
ond and third hypotheses which compared performance on the
‘post-administration of the Towa Tests of Basic Skills, Form
5, Level 12, Test Wl, Map Reading, and Test W2, Reading
Graphs and Charts. Grade level performance was significantly
different when comparing the adjusted means fpr the Criterion
posttest. This difference was illustrated in the results of
the Duncan Multiple Range Test which indicated that while the
-performance of grades 5 and 6 and 5 and 7 were homogeneous,
the performance of grades 6 and 7 were significantly differ-

enc.
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The results of these findings indicated that the differ-
ences in gains between treatment groups were not statistically
significant. However, the students in both treatment groups
significantly improved their skill in reading maps and graphs

- between the administration of the pre- and posttest.

Figures 17 énd 18 present a comparison of the pre-'and

posttest raw mean scores on the map reading and graph read-

ing tests.

FIGURE 17

MEAN DIFFERENCE BETWEEN PRETEST AND POSTTEST SCORES
ON THE TEST OF MAP READING SKILLS

Test Means : '
Treatment Degrees of Level at Which the t-

Groups Freedom Ratio is Significant
Pretest | Posttest .

Tl : 20.21 | 23.31 306 3.35 .01
T, 19.85 © 23.08 312 3.55 .01
FIGURE 18

MEAN DIFFERENCE BETWEEN PRETEST AND POSTTEST SCORES
ON THE TEST OF GRAPH READING SKILLS

Test Means '
Level at Which the t-

Treatment Degrees of £
Freed io i ignificant
Groups Pretest | Posttest eedom Ratlo is Signi
T 12.69 14.56 306 " 2.65 .01

T, 12.96 14.34 312 2.03 o .05
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These scores indicated that significant learning gains
occurred for both treatment groups on both tests. On the
test of map reading skills, the Tl and T2 groups both
achieved learning gains that were significant at tke .01
level. sSimilarly, significant improveme.t was made by the
Ty group on the graph reading test, while the T2 group had
a t-ratio of 2.03 which was significant only at the .05
level. ,

Results from the criterion posttest showed no signifi-
cant difference between the treatment groups. The unadjusted
mean score for all students in the sample was 28.81. Since

* this score was far above a.pure chance score on a 50-item,
4-option, multiple-choice test, it was interpreted as show-.
ing that students using the T, and T, materials significantly

increased their knowledge of the demographic and geographic

characteristics of the United States and Mexico.

Survey of Student and Teacher Reactions

Following the completion of the field testing phase by
the seventh graders at Pattie Hilsman Junior High School) a
survey was conducted to assess student reaction to the con-
tent and the treatments. The majority of students in both
treatment groups reported that they had enjoyed working with
the unit materials and that they thought the content area
was interesting and impbrtant. The percentage of students
who reported positive reaction to the materials was greater

than 75% for both treatment groups, with slightly more
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students in the T than the T, group expressing postive
reactions toward the unit.

One variable that may have contributed to the generally
favorable attitude of students toward the unit waé that the
school in which the survey was conducted was involved in an
.environmental education cahpaign, and most students viewed
population growth as a phenomenon closely related to the en-

T
vironmental controversy.

No formal survey of teacher reaction toward the unit
was conducted, but the researcher had almost daily conversa-
tions with the participating teachers. These teachers seemed
to feel that short, self—ihstructional units on important
topics such as éopulation growth were of éreat value to the
students. There was also a general attitude among the tez 'h-
ers that the more structured format of the FIRM treatment was
more suitable for their slower students, and that the FIRM
treatment was of greater value in promoting skill develop-
ment in all of their students. |

Before basing firm conclusions on the data collected in
this study, it is necessary to review these findings in light-
of the major limitations to internal validity of the study.
The first stated limitation was the uée of the Iowa Tests of
Basic Skills as both a measure of the. predictor variables of
pre—treatmentbskill in vocabulary, map réading, and graph
reading, and the use of the same instrﬁments for measufing

post-treatment gains in map and graph reading skills. This
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not only led to the danger of students becoming test wise,
but the standardized nature of the tests provided a more
general measure of graphic skills and did not include specific
types of graphics that were emphasized in the population con-
tent materials used in the study. Aalthough an a° rnate form
of these tests was available, their inclusion in booklet
form in the total battery of Iowa Tests of Basic Skills for
grades 3 through 8 made the purchase cost of the alternate
form prohibitive.

| The second limitation to internal validity stated in
Chapter III was the inability of the researcher to control
for the amount of time éach student spent in learning. This
factor may have substantially affected each treatment group's
performance because the groups using the FIRM format required
more time to study the graphics from which the differentiated

responses were to be paired with the proper stimuli. The

" Treatment 2 group simply read the narrative and used the

graphics to provide visualization and reinforcement for the
concepts they had already encountered in their reading.

In conclusion, the data collected in this study does
not support the hypotﬁesis that the FIRM instructional al-
ternative is superior to the written narrative format sup-
plemented with graphics for the teaching of population
geography concep#s, or for tﬁe teaching of hap reading and
graph reading skills to middle grade students. Rather, it

indicates that both treatments made significant contributions
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to concept learning and skills development among the stu-

dents tested.




CHAPTER VI

SUMMARY, CONCLUSIONS, AND IMPLICATIONS FOR FURTHER RESEARCH

Summary
This section presents a summary of the research under-

taken by the investigator.

Purpose
This study was conducted under the sponsorship of the
Geography Curriculum Project of the University of Georgia
and attempted to answer questions that reflected the goals
of the Procject. The purpose of the research can be stated
as an attempt to answer three questions:
l. Can a systematically structured and conceptu-
ually organized population geography unit
be developed that will be appropriate for
use with middle grade students?
2. 1Is the FIRM instructional format more effec-
tive for teaching a population education
unit than the more traditional narrative
mode supplemented with graphics?
3. Can the FIRM instructional format be con-
sidered an application of the S-~R reinforce-
ment model? '
The third question asked in the study related to the
Project's goal of presenting geography curriculum materials

in acrordance with some accepted learning theory. This was

a theoretical question that can only be answered based on

75




. 76
the logic used by the researcher in applying learning theory
to the developed curriculum material and cannot be empirically

supported by the results of the study.

Procedures

The procedures followed in conducting this study in-
volved first reviewing the literature on the past use of S-R
learning theory to teach geography at the middle grade
levels. From this review and the past research of the Pro-
ject Director, Dr. Marion J. Rice, the FIRM instructional
mode was conceiyg@ and operationally defined.

Sinée thié alternéte form of the S-R reinforcement
model included a data base composed of conceptual clusters,
and because of the geographic and demographic nature of the
materials it was decided to utilize a data base composed
solely of graphics. This decision prompted a review cf the
literature which related to the form and effectivencss of
graphical iliustrations in social studies texts and also

- included studies that showed the appropriateness of such
media for the middle grades. This survey was expanded to
include studies that compared graphics used in different
roles because the funcfion that graphics served under the
FIRM format differed from the function graphics‘served in
the written narrative form of the unit, "Population Growth
in the United'states and Mexico."

Following the format of FIRM and the more traditional

structure of a written narrative supplemented with graphic
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illustrations, two treatment units were dev:¢: - .ed to pre-
sent the unit, "Population Growth in the United States and
Mexico."

These units were pilot tested at three schools in Clarke
and Oconee Counties, Georgia. From these schools, one fifth,
sixth, and seventh grade class participated in the experi-
ment. The results from this pilot phase of the study indi-
cated procedural changes were needed and also provided a
means for evaluating and modifying the posttest instrument.
After analyzing the results of each question of this test
accegrding to its difficulty and discrimination power, the
test was sﬁortened'and mbdified.

The field testing phase of the experiment involved 311
students from fifth, sixth, and seventh grade classrooms
from Clarke County, Georgia. These students were randomly
assigned to treatment groups. -All students in the sample
were given three parts of the Iowa Tests of Basic Skills,
Form 5, Level‘iZ, as a pretest, and two parts of the same
test as a part of the post-treatment evaluation. In addi-
tion to the standardized test, all students were given the
revised form of the researcher-constructed criterion post-
test. Results from all tests were analyzed v :1e MUGALS
(Modified University of Georgia Anul:sis of Least-Squares)

computer program.




Findings in Relation to the Stated Hypotheses

The hypotheses stated in Chapter i related directly to
the question, "Is the FIRM format more effective for the
teaching of population education concepts and map and graph
skills than the written narrative format supplemented with
graphics?" The data collected in this experiment was based
on the performance of groups using the two alternate instruc-
tional formats.

The findings of the study supported the hypotheses that
there was no significant difference in performance between
the treatment groups on a researcher-constructed criterion
posttest or in gains on standardized tests of skill in read-
ing maps or graphs.

More specifically, #i» findings reported in terms of the
main effects of treatment and grade are listed below:

1. There was no significant difference between

the performance of Ty and TH on the researcher-
constructed criterion posti:st when adjustments
were made for pre-treatment Cifferences in vo-

cabulary, map reading, and graph reading skills.

2. There was a significant difference between

grades 6 and 7 on the criterion posttest in
favor of grade 6 when adjustements were made
for pre-treatment differences in-vocebulary,
map reading, and graph reading skills.

3. There was no significant difference between

the performance of Tl‘and T5 on a standardized
posttest of map reading ski%ls when adjustments

were made for pre-treatment differences in map
reading skills,
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4. There was no significant Jifference among the
performance of grades 5, 6, and 7 on a stan-
dardized posttest of map reading skills when
adjustments were made for pre-treatment differ-
ences in map reading skills.

5. There was no significant difference between
the performance of T, and T, on a standardized
posttest of graph reading skills when adjust-
ments were made for pre-treatment differences
in graph reading skills.

6. There was no significant djifference among the
performance of grades 5, 6, and 7 on a stan-
dardized posttest of graph reading skills when
rdjustments were made for pre-treatment differ-
“nces in graph reading skills.

7. There was a significant improvement in map and
graph reading skill made by both treatment groups

between the administration of the pre- and post-
test.

Conclusions

The conclusicns drawn from this study.are based on in-
-formation collected and analyzed in conjunction with the
study. fhese conclusions relate largely to the question of
the feasibility of developing a population education unit
appropriate for use with middle grade students. The third
question asked in this study was "Can thé FIRM instructional
format be considered an application of the S~R reinforce-
ment model?" An analysis of the relationship of the compo-~
nents of S-R theoxy to FIRM was discussed at length in
CHapfer III. The relat.ionship of applied program character-
istics of FIRM to programmed instruction, wbich frequently

explains'learning in S-R terms, was described in chapter II.
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In the judgment of the researcher, FIRM embcuies the specific
characteristics of the S-R reinforcement model, as described
by Silverman (1969), and the principles of S-R learning, as
described by Hilgard (1960). The researcher therefore
answers this theoretical question affirmatively, that FIRM
may be considered an application of the S-R reinforcement
model, within the limitation of the discussion in this
chapter. Because of the inferential nature of FIRM, how-
ever, another researcher might find it more compatible to
'é%plain FIRM as some variation of inquiry learning. As the
field of learning theory indicates, similar Jearning phen-
omena are frequently interpreted gquite differently by learn-
ing theorists.(Klaué, l§65).»

The following conclusions have been drawn by the re-

searcher:

1. Population education curriculum materials can
be effectively used by middle grade students.

2. Population education curriculum materials can
be structured so that they can be used on a
self-instructional basis by middle grade stu-
dents. '

3. The FIRM instructional format can be effectively
used to teach population education concepts to
middle grade students.

4. The FIRM instructional format can be effectively
used to teach map and graph interpretation skills.

5.  The FIRM instructional format znd the more tra-
ditional approach i using a written narrative
supplemented with graphical illustrations are
both effective strategies for presenting a self-
instructional middle grade population unit.
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6. The learning gains made by groups using the
FIRM format and the written narrative approach
are'not significantly different.

7. The self-instructional conceptually organized
unit, "Population Growth in the United States
and Mexico," is every bit as appropriate for
use with grades 5 and 6 as with grade 7 when
adjustments are made for the predictor vari-
ables of pre-treatment differences in vocabu-
lary, map reading, and graph reading skills.

8. Graphical illustrations used in their primary
role as conveyors of content, and in their
alternate role as reinforcers and visualizers,
both produce gains in student ability to read
and interpret maps and graphs.

9. Student scores on the Iowa Tests of Basic
Skills test of map and graph reading skills
will not be significantly different between
groups using graphic illustrations in their
primary role {conveyor of knowledge) and
alternate role (reinforcer and visualizer).

Implications for Further kesearch
The conclusions that have been drawn from the analysis
of the data collected in this study are generalizable within

‘the limits of the external validity of the study. Implica-
tions for further research can be found in the threats to ex-
ternal validity which were inherent in the procedures and
design of the study.

Since the study used pre-treatment tests to evaluate
skill levels in the areas of veocabulary, map reading, #nd
graph reading, the danger of reaction between the pre-
measures and the instructional treatment existed. This aan—

ger was assumed to be minimized by the skill nature of the

pretest, but further research using the FIRM instructional
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1t might employ an experimental des;gn tiaszt does not
include pre-treatment measures.

The sample used in the experiment was drawn from the
population of fifth, sixth, and seventh grade students in
the schools of Clarke and Oconee Counties, Georgia. Thus,
the findings of the study can only be generalized to similar
populations that have similar characteristics. This limita-
tion implies the need for further reseaxch using the FIRM
alternative at different grade levels and with populations
that are socially and economically different from those used
in this study.

The interaction of the FIRM instructional mode with
materials that employ a data base composed solely of graphics
suggests the need fox further research in + .ich some other
form of conceptual cluster might be used to present the re-

sponses in place of the graphics.

Since this study made a comparison of graphical illus-
trations used in the role of content conveyors and content
reinforcers, future research may evaluate the effectiveness
cf graphics used in other ways. An extension of this idea
may be to compare graphical illustrations in their varying
roles with materials presented in a purely narrative fashion.
Past studies conducted by Vernon, Davis, and_Burdick have

made similar comparisons but their results have been incon-
sistent and contradictory.
Because the testing phase of the experiment involved

the use of standardized tests of vocabulary, map reading,
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and graph reading skills and a researcher-constructed cri—i
terion posttest, future application of the FIRM format
might develop alternate testing programs to evaluate the
effectiveness of FIRM.

The unit, "Population Growth of the United States and

Mexico," was developed using the structure of population
geography, a field which is characterized by the extensive
use of statistical information to convey its message. As

a result, there wés a danger of interaction between the
special characteristics of this field and FIRM learning
strategy. A second feature of this unit that may have also
interracted with the FIRM strategy we ‘he purely cognitive
nature of the materials presented. Future applications of
FIRM should be made with units that utilize different con-
.tent fields and with materials that have objectives that are
affective in nature. These types of studies will help to
define the iimits within which this learning strategy can
be effectivelv employed.

Since the generalizability of the findings of this
study are limited to comparisons madz between FIRM and the
written narrative supplemented with graphics for presenting
similar contextual material, future research might make com-

parisons between FIRM and other instructional strategies.
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"APPENDIX A
AN ILLUSTRATIVE LIST OF

POPULATION EDUCATION ACTIVITIES BY STATE
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An arﬁicle has been omitted be
It is: "An Illustrative List o
by Stephen Viederman from Soci

cause of copyright resktrictions.
f Population Education Activities,"
al Education, April 1972, pp.344~6.




"APPENDIX B
COMPARISON OF CHARACTERISTICS OF LINEAR AND BRANCHING TYPES
OF PROGRAMMING WITH THE FIRM ALTERNATIVE

BASED ON KLAUS AND LUMSDAINE
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POPULATION GROWTH IN THE UNITED STATES AND MEXICO

CUNIT OBJECTIVES

General Objectives

The student will be able to:

1. Describe changes that occurred in the population geography
of the United States and Mexico between 1500 and 1970.
2. Discuss the primary causes of the changes in the population
geography of the United States and Mexico between 1500 and
1970.
3. Describe changes in the composition of the United States
and Mexican populations between 1500 and 1970.
4. Describe the growth patterns of the Unlted States and
Mexican populations since 1500.
5. Discuss the causes of population growth of the United States
and Mexico since 1500.
6. Use various types of maps, charts, graphs, and tables
effectively.
Specific Objectives
Part 1

‘The student will be able to:

1.

2.

Summarize the primary message that a graphic conveys.

Identify the major concentrations of Indian populatlon in
North America in 1492

Describe the major difference in the distributional pattern
of Indians in Mexico and in the United States.

Match major Mexican Indian groups in 1519 with their major
form of food production.

Identify which Indian groups had the highest level of civili-
zation,



10.
11.
12.

13.

14.
115.
16.
17.
18.
19.

20.
21.
22,

23.

24,
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Describe the event that began the decline of the Indian popu~
lation in Mexico.

List the three major segments of the Mexican population.

List the three major causes for the decline of t.ae Indian
population in Mexico.

Describe the growth of the Mexican population between 1800
and 1920.

Explain the causes of the rapid increase in population after
1877.

List the states that were wholly or partially included in
the territory acquired from Mexico.

iscuss the effect of the lost territory on the total popu-~
lation of Mexico in 1848 and today.

Identify the changes in growth rate from 1930 to 1971.

Define the major population variables influencing population
growth.

Describe the intervals of the decline of the Mexican birth
rate and death rate since 1930.

Estimate the growth rate, given the birth :::» .and the death

rate, and assuming no international migrat ‘..~

List the major causes for the decline of the Mexican birth
rates and death rates.

Define the following terms: international migration, emigra~
tion, and immigration.

Identify the source and destination of major Mexican inter-
national migrations.

Describe the general pattern of internal Mexican migration.
Describe the major characteristics of rural and urban areas.
Identify the major urban centers of Mexico in 1970.

Explain the rapid growth of the three major cities along the
United States border.

Identify the year when Mexico's population became predomi-
nantly urban.
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25.

26.

Part 2
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Give at least one reason that explains the change to an urban
composition.

Explain how urbanization caused occupational changes in Mexico.

The student will be able to:

1.

10.

11.

12.

13.

14.

15.

Identify the major causes of the decline of the aboriginal
population of the United States.

List the European nations that established colonies in the
eastern part of the United States between 1492 and 1650.

Describe why river valleys were advantageous sites for settle-
ments during the Colonial Period. :

Interpret information from a proportional circles map.
Identify the three primary components of population growth;

Identify the two primary sources of immigration to the United
States during the Colonial Period.

List the primary economic activities of the people of New
England, the Middle Colonies, and the Southern Colonies ‘during
the Colonial Pericd.

Define the term "census."

Identify the primary purpose for conducting a census in the
United States.

Describe the extent of United States territorial growth
between 1790 and 1860.

Identify conditions that may "pull" immigrants into a country.
Identify conditions that may "push" emigrants from a country.

List the three major sources of immigration to the United
States between 1790 and 1860.

Relate major fluctuations in the rate of immigration to the
United States during the 19th Century with historicel events
in the United States and Europe.

Identify three major causes for the decline of the United
States birth rate between 1850 and 1900.
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16. Identify three major causes for the decline of the United
States death rate between 1850 and 1900.

17. 1Identify the major change that occurred in the source of
immigration to the United States between 1860 and 1910.

18. Describe major changes that have occurred in the United
States birth and death rates since 1900.

19. List the two nations that sent the greatest number of immi-
grants to the United States in 1965.

20. . Describe the three regiocnal shifts in the sources of immi-
grants to the United States that have occurred since 1790.

2l. Define the term "Mexican American."

22. Iocate the greatest regional concentration of Mexican Americans
in the United States in 1970.

23. 1Identify two primary types of internal migration that have
occurred in the United States since 1900.

24. List three characteristics of an urban place.
25. List three characteristics of a rural place.
26. List three characteristics of a suburban place.

27. List three sources of internal migrants in the United States
since 1910.

28. List three areas that have received great numbers of internal
migrants in the United States since 1910.

29. Describe the major trend of the 1nd1v1dual state's population
growth in the United States between 1960 and 1970.

30. 1Identify three areas of high populatlon den51ty in the Unlted
States in 1970.
Part 3
The student will be able to:

1. Describe differing rates of population growth in the United
States and Mexico between 1900 and 1971.

2. Describe the major changes in the United States and Mexican
birth and death rates betwe=sn 1920 and 1971.
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3. 1Identify the major cause of the rapid growth of the Mexican
population since 1920,

4. Interpret information concerning age and sex distribution
from a population pyramid.

5. Describe the ratio of men and women over 65 in the United
States in 1970.

6. Identify the age groups that primarily constitute the working
populations in the United States and Mexico.

7. Compare the proportion of the Mexican popuiétion that is under
15 years old with the proportion of the United States popula-
tion that is under 15 years old.

8. 1Identify the two racial groups that composed the largest
segment of the United States population in 1970.

9. Define the term "Mestizo."

10. Identify the three racial groups that composed the largest
segment of the Mexican population in 1970,

1l1. 1Interpret information concerning growth rates from a population
change model.

12. List the characteristics of the four stages of the population
change model.

13. Identify the stage of the porulation change model that the
United States and Mexico were in during the year 1970.

14. Pprovide an estimate of the United States population in the
year 2000 based on median estimates of demographers.

15. Provide an estimate of the population of Mexico in the year
2000 based on Median estimates of demographers,
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(Field Test)
FINRL TEST FOR CNIT

"POPULATION GROWTH IN THE UKNITED STATZ3 AND MEXICO"

Name

Grade (check oné): 5(),6(), 7()

Select the answer which hest completes the following sentences.
numbcr of the correct answer on the line provided in the answer

1. Eefore 1500 the density of Inlirn population in the United
States was
1. far greater than in ilexico.
2. only slignhtly greater than in Mexico.
3., about the same as in Mexico.
4. less than in Mexico.

2. Most of the Indian groups that lived in southern and '
central Mexico in 1500 produced their food by
1., Prurtiva animale 1ik2 deer and buffalo.
2. cathering szeds and wild fruits.
3. foarming crops such as maize, beans, and squash.
4, fishing for trout, salmon, and tuna.

3. The greatest killer of Indians in both Mexico and the

" United States was the
1. bullets frcm the White man's suns.
2, forcing of Indians to wark in gold and silver

mines.

3. diseases brought to the New Tirld from Europe
' and Africa.
4. forcing Indians to work on rpiartations.

4. The major cause for the low rate of irmigration to Mexico
between 1810 and 1920 was that _

1. Mexico was involved in many foreign and civil
vars during this period.

2. Mexico was already overpopulated in 1810.

3. diseases made iexico very unsafe during this
period.

4. the government stopped all immigration to
Mexico after 1210.

5. The total population of Mexico in 1971 was about
1. 12 milion. b
2, 52 nillion.
3. 72 million.
4. 102 million.

102

Place the
column.

ANSWER COLUMM
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11.

12,

13.

Since 1930.ilexico has gone through a period of
© 1. war and rapid population arcwth.

2. war'and slow population ‘th.
3. reace and rapid popul L i oweh,
4. peace and slow popu. . :ion .

The major reason for Mexico's population growth since 1930
has been

1. a great decrease in the birth rate.

2. a great increase in the death rate.

3. a great decrease in the death rate.

4 a8 great increase in the number of immigrants.

A migrant who moves out of a country is called an
1. internazl migrant.
2 internal emigrant.
3. immigrant.
4 emigrant

The parts of a country mhere most of the people make their
living by fishing, farming, and mining are called

. City areas.

urban areas.

suburban areas.

rural areas.

B w N~

mmst of Mexico's major urban places are locatz31
1. along the shores of the Pacific Cce=.
2. along the shores. of the Gulf of Meximo.
3. along Mexico's:southern border with Guatemala.
4. at inland sites-in the central and northern
part of the coumtry.

As a larger part of a courcry's population starts to live
and work in urban areas, we can expect the country's

1. death rate to —s=e.

2. birth rate to st=y the same.

3. birth rate to .@==line.

4. birth rate to r==.

Three European countries timt established colonies in
North America east of ti= Mississippi River were

1. England, Irelan=z. and Germany.

2. England, Spain, .amd iMexico.

3. England, France, =md Ireland.

4. England, Spain, and France.

Mie major reason the uUnited. States government iakes a
=nsus of the population is to
1. determine the size of the U.S. popul=tion.
2. determine the amount of taxes each c=—izen
must pay.
3. decidc the number-of scnators each state will
have in the United Stutes Senate.
4. decide the number of rcpresentatives each state
will have in the House of Representatives.

(103)
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14,

15.

16.

18.

19.

20

21,

The birth rate, death rate, and migration rate are called

population
1. effects.
2. causes.
3. wvariab.
4. bombs.

A shortage of food and a lack of jobs will
1. pull immigrants into a country.
2. push emigrants out of a country.
3. push immigrants into a country.
4. pull emigrants out of a comntry.

Before 1860 most of the immigrants that came to the United

States came from the countries of
1. England, Ireland, and Gexmany.
2. Spain, France, and Italy.
?. Hungary, Italy, and Foland.
4. Canada and llexico.

In 1965 most of the immigranis that came =— the United

States ceme from
1. _England, Ireland, and Germany.
2. fiexrico =& Zanada.
3. 'Hungary, Italy, and Foland.
4. _England, France, and S5pain,

The great increase of the United States birth rate after
‘the end of World flar II is called the

1. Great Depression.

2.  Population Explosion.
3. _Baby Boom.

4. Cold War.

Since 1920 the United States'
1. -death rate has declined sharply.

2. birth rate has stayed about the same.

3. birth rat. has declined sharplw.

4. Dirth rate has moved down, up, =od down

The most importamt tyge of United States internal migration

that has a—xurred &ince 1900 has been
1. =wmrban %5 rsxal.

. cities ‘t¢ Farms.

rural o urban.

2
3
4. :suburbas to urban.

Since 1949 -many Americans have migrated from
. l. cities to suburbs.
2. cities to farms.

3. suburbs tu cities.
3. .suburbs to farms.

again.

(104)
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22. The greatest number’ o M=xZfcan Amer:.cans living in the
United ttates tocay live t= the

- southeasterm p== of the country.

- northeasterm pazrt of the country.

« northwesterm part of the countrv.

- southwesterm pzrt of the country.

-wa)—'

23. The 1970 census showed o=t
1. all states wer= mot growing at the same rate.
2. all states w=r= growing at the same rate.
3. some states we=z= adding large numbers to their
populations =—3 ncocne were losing population.
4. more states w=—e losing population than were
gaining popifmzric—,

24. since 1910 there has be=m=— ztrong migration of
1. o0ld people Sr—7F_-vida to New York.
2. Blacks from tie scusiernc c1t1es to the
northern citi==_
3. vhites from T—=Hifornia %o Nebraska and Oklahoma.
4. Mexican Americ=rs from Hontana to New Mexico. .

25. In the United States —zre =ea of highest population density
runs from
1. Chicago to Tms argels
2. FEl Paso to ™==rv_

3. Boston to tIEu:gtu.
4. Washington == "= .

26. In 1971 the United Statess had a2 total population of about
1. 58 million.
2. 108 million.
3. 208 million.
4. 408 million.
27. In 1971 the Mexican pomization was
1. growing at z:fucsscr rate than the United States
population.
2. growing at @ Zzswter rate than the United States
population.
3. growing at = same rate as the United States-
population. T
4. not growing a-zall.
2B. 1In 1971 the average ase == %ke Tnited States wopulation-was
1. older than the zmer=gv age of the Mexican
population,
2. about the sams =s =it average age of e Mexican
population.
3. younger thec =.= mw=mge age of the Mexican
population.
4. much younger than tfe zverage age of the Mexican
population.

O

ERIC

Aruitoxt provided by Eic:



Qo

ERIC

Aruitoxt provided by Eic:

29.

3u.

31.

32.

(106)

About 10 out of every 100 people in the United States are

1.
2.
3.
4.

Gver 1/2
1.

W

Mestizos.

thites.
Blacks.

Mexican Americans.

£ the people in Mexico are

Spanish.

¥estizos.

Blacks.
Indians.

The introduction of modern medicine and improvements in
sanitation in many
world has caused a

1.
2.
3.
4.

By the year 2000 some

increase
decrease
increase
decrease

of the
rapid
in the
in the
in the
in the

underdeveloped nations of the

Lirth rates.
hirtn rates.
deah rates.
death rates.

demographers expect the United

States porulation tn ha ahops

the same size as the Mexican population.

twice as large as the Mexican population.

four times as large as the Mexican population.

1.
2.
3.
4.

eight times as large as the Mexican population.
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Populaticn Pyravid Porulation Pyramid
Coungpy "a® Country "2

=~ Population
"' <' Over 65

() Populazien
== Lnder 15

Males Ferales ' fiales Females

33. The part Of the population umi=r 15 years old i
l. greater in Country ™&" than :ix Coumtry "B".
2. the same in Countxy "A" as in Country "B",
3. the same in Country-"B" as in country A",
4. less in Country "A" ‘than im Tountry "B".

34. The birth'rate in Country "B" is likely to be
1. much lower than in.Country ™av, .
2. only Slightly lower—than in Country "a".
3. about the same as in Country "av.
4. ™uch higher than in Country "a®,

35. The part ©of the Population over 65 years old is
1. 9xeater in Country "a" than in Country "B",
2, the same in Country "A" ag in Country “B™.
3. the same in Country "B" as in Country “A".
4. less in Country "A" than in Country "B".

36. The goverfment of Country "B"-would have to be more concerned

with
1. buijciing old age homes.
2. Providiing hospitals for old people.
3. bujl1ding more schools.
4. DbujlZing hcomes £or newly weds. -

ERIC
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37.

38.

39.

40.

Per 1502
Mar Vear
L0~
] Cirth Nate
N
- \"\‘\_\_’ .
<= A ! \

-
(%}
-

. T T
1220 1230 1240 1759 1“ ]

Since 1920, the birth and death rate in this country has
1. stayed the same.
2. dropped slowly.
3. increased slowly.
4. increased wery rapidly.

One exclanation for the change in the birth and death rate

of this country between 1940 and 1950 could be
1. a time of peace.
2. goocd working ccnditions.
3. vwar and hard times.
4. a great flow of immigrants coming in.

Population growth in this country would have been the
greatest in

1. 1929,
2. 1939,
3. 1%549.

4. 1T=9.

The birth rate and death rate of this courrtry in 1960 would
be most like.-that of

. the United States inm 1790.

. Mexiczo in 1810.

. ficxico iw 1930.

. the Unmitod States 3= 1970.

DW=
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43.

44.

46..

47.

48.
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In 1971 Mexico's lermest urban nlace wvas
1. Pexico Cite-,
2. Tarnico,
3. Ciudad Juarez.
. 4. Tijuona.
Zore river vallevs vere aood sites of earlv sattlements
T2cause they :
l. were the hores of onlv frienAlv Indians.
2. they bad rarv valuable minerals,
3. providés geccd soils and easy transoortation,
4. ere free o< dicerses and insects.

T2twveen the vears 1792 sn® 1860 rost Zmerican families had
l. no chiliren.
2. akout one child.
3. atout three children,

. five or rcre children.

The povulztion of the Urited States in 1071 wvas
1. smaller than the eyrican porul~tion.
2. zZbout the sare size as the l‘exican population.
3. about tvice ag laras es the Mexican population.
4. 2bout four tires as larce as the Mexicanr population.

The United States Constitution states that a cencus of
the pooulation rust ke taken everv '

1. vear.

2. 5 vears.

3. 10 ye=rs,

L. 20 ve=rs,

The rumker of woren over €5 vesrs old in the United

ftates is .

. less than the purmher of ren over 65,

. about the same as the nuter of men over 65,
- far less then the nurber of men over €5.

» creater than the nuri:er of men over 65.

W N

#any of the countries that are taking theix First
steos tovard roderrization have hirh hirth rates ana .
low death rates. This means that they will 1ikely have
1. ich arovtt rates.
2. low crovth rates.
3. oro~th rates that are slowine dovm.
4. lit¥le or no gro-th.

country vitT a larce part of its monulation mfer
vears old Zs likely to have a

. hic* arovth rate,

. hick Ceath rate.

. low ™izth rate,

. low wwrowth rate.

A
15

oW N
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49,

Manv of the rore modern nations of tte vorlT, liXe frefen,
Japan, and the United States, have

1.
2.
3.
4

low birth rates an® lov @eath rates.

low birth rates and high feat® rates.
high birth rates and low death rates.
high birth rates ang hich death rates.

of ponulation density shoug the

1.
2,
3.
4

total population of a countrv.

nunicer of neovle Jivine in each state.

averaage nurber of nemvle “or each square nile.,
numher of square rmiles in a country.-

(110}
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Name .o vovevveensescoosseasasnnonn

(ﬁilot Testj
» % - UNIT TEST

Select the. answer which best completes the following sentences. Place the
letter of the correct answer on the line provided.

1.

———

Before 1500 the density of Indian population in the United States
was

A. far greater than in Mexico.

B. only slightly greater than in Mexico.

C.. about the same as in Mexico.

D.o less than in Mexico.

Most of the Indian groups that lived in southern and central
Mexico in 1500 produced their food by

A. hunting animals like deer and buffalo.

B. gathering seeds and wild fruits.

C. farming crops such as maize, beans, and squash.

D. fishing for trout, salmon, and tuna.

In Mexico the marrying of Indian women to Spanish men has produced
people of a mixed racial group. These people are called

A. Europeans. '

D, 1&SL1LZ0S,

C. Indians.

D. Mexican Americans.

The greatest killer of Indians in both Mexico and the Un1ted
States was the
A. bullets from the White man's guns.
B. forcing of Indians tc work in gold and silver mines.
C. diseases brought to the New World from Europe and Africa.
D. forcing Indians to work on plantations.

The major cause for the low rate of immigration to Mexico
between 1810 and 1920 was that
A. Mexico was involved in many forelgn and civil wars
during this period.
B. Mexico was already overpopulated in 1810.
C. diseases made Mexico very unsafe during this period.
D. the government stopped all immigration to Mexico
after 1810.

The total population of texico in 1971 was about
A. 12 million.
B. 52 million.
C. 102 million.
D. 302 million. =

Since 1930 ilexico has gone through a period of
many civil and foreign wars.

great food shortages.

peace and ronid populuation prowth.

A
B
~
L.
D. poace and slcw population growth,
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8.

10.

LI
[
.

12.

13.

14,

15.

(113)

In the countries of the world today a death rate of 9 per 1000
would be considered

. very low.

. about average.

. high.

. very high,

OOw >

The major reason for Mexico's population growth since 1930 has
been o
A. a great increase in the birth rate.
B. a great increase in the death rate.
C. a great decrease in the death rate.
D. a great increase in the number of immigrants coming
into Mexico. :
The difference between.a vacation trip and a migration is that
‘A. & vacation trip is a permanent move.
B. a migration is a permanent move.
C. a migration is a long distance move and a vacation
trip is a short distance move.
D. a vacation trip is a long distance move and a
migration is a short distance move.

A migzant who moves out of a country is called an
A. internal migrant. '
B. 1internal emigrant.
C. 1immigrant.
D. emigrant.

In 1971 Mexico's largest urban place was
A, Mexico City.
B. Tampico.
C. Ciudad Juarez.
D. Tijuana.

Tijuana, Ciudad Juarez, and Mexicali are cities located along
Mexico's border with, ’

. Guatemala.

. the United States.

. Canada.

. Honduras.

o0 w>

The parts of 2 country where most of the people make their
living by fishing, farming, and mining are called
A. city areas.
B. urban areas.
C. suburban areas.
D. rural areas. ~
Most of ilexico's major urban places are located
A. along the shores of the Pacific Ocean.
. along the shores of the Gulf of Mexico.
along liexico's southern border with Guatemala.
. at inland sites in the central and northern part
of the country. :

o w



16,

17.

18.

19.

20,

21.

22,

23

(114)
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As' a larger part of a country's population staris to live and work
in urban areas, we can expect the country's

A. death rate to rise.

B. birth rate to stay the same.

C. birth. rate to decline,

D. birth rate to rise.

Three European countries that established colonies in North America
east of the Mississippi River were

A. England, Ireland, and Germany.

B. England, Spain, and Mexico.

C. Canada, Spain, and France.

D. England, Spain, and France.

Some river valleys were good sites of early settlements because they
A. were the homes of only friendly Indians.
B. they had many valuable minerals.
C. provided good soils and easy transportation.
D. were free of diseases and insects.

The United States Constitution states that a census of the
population must be taken every

A. 10 years.

B. 20 years.

C. year,

D. 100 years,

Most of the Black slaves that were brought to the British colonies
in the New World were used to

A. work in the mills of New England.

B. work on large plantations in the Southern Colonies.

C. work as hunters and trappers.

D. work on farms of the Middle Colonies.

The major rzason the United States government takes a census of
the population is to decide
/A.  who the next President will be.
B. who the next Vice-President will be.
C. the number of senators each state will have in the
United States Senate.
D. the number of representatives each state will have
in the House of Representatives.

Much of the southwestern part of the United States once belonged to

A. England.
B. Mexico,
C. France.
D. Canada.

-

The birth rate, death rate, and migration rate are called populat?

A. factors.
B. causes.

C. variables.
D. bombs.
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24. Between the years 1790 and 1860 most Averican famiiies had
A. very fcw children.

B. no children.

C. about 3 ciiildren.

D. 5 or more children.

25. A shortage of food und a lack of jubs will

A, pull irsisrants into 2 countyy.
B. push emigrants out of i country.
C. push imnigronts dnon o ooy,

D. pull emigrants out of a country.

26. Before 1860 most of the immigrants that came to the United States
came from the countries of

A. England, Ireland, and Germany.

B. England, Spain, and France.

C. Hungary, Italy, and Poland.

D. Canada and Mexico.

27. In 1965 most of the immigrants that came to the United States
" came from : .
A. England; Ireland, and Germany.
B. Mexico and Canada.
C. Hungary, Italy, and Poland.
D. England, France, and Spain.

28. The great increase of the United States birth rate after the end
of World War II is called the
A. Great Depression.
B. Population Explosion.
C. Baby Boom.
D. Cold War.

29, Since 1920 the United States '

. death rate has declined sharply.

. birth rate has stayed about the same.

. birth rate has declined sharply. .

. birth rate has moved down, up, and down again.’

T Ow>

30. The most important type of United St . 11 migration
that has occurred since 1900 has bee..
- A, urban to rural.
. cities to farms.
. Trural to urban.
. rural to rural.

T Ow >

31. Since 1940 many Americans have migrated from
. cities to suburbs.

. cities to farms.

. suburbs to cities.

. suburbs to farms.

DO >
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32. The greatest nmumber of Mexican Americans living in the United
States today live in the

A. central part of the country.

B. northeastern part of the country.

C. northwestern part of the country.

D. southwestern part of the country.

33. The number of Mexican Americans in the United States today is
. declining slculy.

. declining rapidly,

. increasing.

. staying about the same.

CoOowm>

4. The 1970 census .showed that
A. all states were not growing at the same rate.
. all states were growing at the same rate.
- some states were adding large numbers to their populations
and none were losing population.
- more states were losing population than were gaining
population. ' . . .

O Ow

35. Since 1910 there has been a strong migration of -
A. old people from Florida to Indiana.
B. Blacks from the smuthayn citiss tn the northern citiec.
C. Whites from California to Nebraska and Cklahoma.
D. Mexican Americans from hontana to New Mexico.

36. In the United States there is a continuous strip of land with a
high density of population that runs from '

A. New York to Los Angeles.

B. El Paso to Chicago.

C. Boston to Washington.

D. Miami to New York.

37. 1In 1971 the United States had a total population of about
A. 58 million. :

B. 108 million.

C. 208 million.

D. 408 million,

38. The population of the United States in 1971 was

A. about the same size as the Mevican pon-lazion.

B. smaller than the Mex :-an - tion.

C. about twice as 1r~- o as .+ s population.

D. about four times .s large as ilexico's population.

39. In 1971 the iexican population was

A. growing at a slower rate than the United States population.
B. growing at a faster rate than the United States populaticn.
C. grouing at the same rate as the United States population,
D. not groving at all,




40.

41.

42,

43,

44.

45.

46.

47.
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In 1971 the averc " the United States population was

A. older th" . =2rage ave of the Mexican population.

B. about th- . the average age of the Mexican population.

C. younger t'fidn -verage age of the Mexican population.

D. much youz..ex - the average age of the Mexican population.
The number of womer :5 years old in the United States is

A. less than ~wzoer of men over 65.

. about the -= the number of men over 65.

C. far less- .2 number of men over 65,

D. greater t - number of men over 65.
The work force of a ¢ <y's population is made up largely of
pecple between the =_ z . : . L

A. 45 and 65.

B. 15 and 65.

C. 15 and 45,

D. 15 and 35.
Countries that have .. - populations are likely to spend more
money for .

A.. schools and .- - ation.

B. parks and pls . grounds.

C. retireme=% fuuii- and old agc homes.

D, churche: 2nd i araartens,
A country with z u- pzrt of its population under 15 years old
is likely to hav:

A. a high . =

B. a high o=

C. a low birm-

D. no growth mat
About 10 out of every 100 people in the United States are

A. Mestizos.

B. Whites.

C. Blacks,

D. Mexican Americans.
Over 1/2 of the people in Mexico are

A. Spanish,

B. Mestizos.

C. Blacks.

D. Indians.
The introduction r~ . + medicine and improvements in sanitation
in many -of the unc¢ “dex .:ped nations of the world has caused a

. rapid incr&d%. .n the birth rates.
. rapid decrease in the birth rates.
. rapid increase in the death rates.
rapid decrease in the death rates.

T O w>
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48,

50.

Mamy < ccuntries that =—= taking their first -
noeT -ou have high bir=m rates and low deati .
mer they will likely have

.gh growth rates.
i W growth rates.
. growth rates that =zre slowing down.
e little or no gromsh.

vZTvrzi e more modern m====ms of the world, lik.

EroetmE United States, hars
#.  low birth rates amd low death rates.
EZ. low birth rates ami high death rates.
C. =zigh birth rates zmd low death rates.
[. =igh birth rates a=d high death rates.

-5y th=-yezr 2000 some demographers expect the United

morulztice to be
smaller than the Mexican population.

SRR
(11

’

iliB)
7

~s Toward
This

.2den, Japan,

States

¥Jout twice as large as the Mexican population.
<vout four times as large as the ilexican population.
Zrout the same size as the Mexican population.
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C. the sarme r Cauntry "2" as in Country "A".

]

D. 1less in Tawyiry "A" than in Coumtry “5".

L. ntich Toumr thas, in Country "a'.

3. The Lirth rate o Counimy "0 is likely to be

B. only slickily lgwer thain in Country "A",

C. abouf the same as in.Country "A".
D. ruch himser zhza im Country “RA".
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. peevi2iwe msnitals for old peorle.
. oouiTormy mre sehwdls.

. ouilding howes for imeuly veds.

IO

O

ERIC

Aruitoxt provided by Eic:

ape of Toumtry's, “A" myramid would bemmost like tirat of

5. The governtient of Cmumtry 1" would have to me more trrrerned with



1220)

Per 1000 2
Per Year
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Birth Rate

304

20+

Death Rate
104
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1920 1930 1240 1950 1969

Since 1920, the birth and death rate in this country has
A. stayed the sanme.
B. dropped slowly.
C. 1increased slovly.
D. 1increased very rapidly.

One explanation for the ciange in the birth and death rate of this
country between 1940 and 1950 could be

A. a time of peace.

8. good working conditions.

C. war and hard times.

D. a great flow of immigrants coming in.

Population growth in'this country would have been the greates: i

A. 1929
B. 1939.
C. 1949.
D. 1959.

The birth rate and death rate of this country in 1950 would e mest
like that of

A. the United States in 1730.

B. Hexico in 1819.

C. ldexico in 1970.

D. the United States in 1970.
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