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ABSTRACT

The single textbook approach.for learning subject 
matter has been found to be inadequate in secondary con
tent area classrooms due to the varying levels of student 
reading abilities in classrooms. This study investigated 
an alternative to the single textbook approach to learning 
by adapting reading materials for two reading ability lev
els in a consumer and homemaking foods class. The stu
dents' abilities were assessed by an Informal Group Read
ing Inventory. Nutrition reading materials were written at 
the seventh and tenth grade reading levels. Three treat
ment groups were used: one instructional level and one
frustration level reading group read at their assessed abil
ity, levels; one frustration level reading group reading be
yond their assessed ability level.

The students' increase in nutrition knowledge was 
measured by a pre-posttest design. Although the two treat
ment groups reading at their ability levels increased in 
knowledge significantly from pre to posttest, this increase 
was not significant among the treatment groups. These re
sults indicate that the students reading at assessed abil
ity levels did not learn more than the students reading 
beyond their assessed ability level. The hypothesis was 
rejected.

vii



CHAPTER 1

INTRODUCTION

Throughout history man has transferred his knowl
edge and culture through some form of communication, Today 
the printed page serves as our major means Of input, stor
age, and retrieval of knowledge and culture. Much of this 
information is compiled and printed into innumerable text
books which are intended for use by students attending sec
ondary schools. Thus, textbooks become the primary source 
of information and basis for the academic operations of 
these schools (Aukerman 1972)i From textbooks students are 
expected to gain the specific information required to mas
ter Subject matter. Much of the motivation and success of 
school students depend on their ability to read textbooks 
and related material (Palmer 1975, Niles 1969). Competence 
in reading is also essential to students' futures: their
success as citizens and employees, their personal satisfac
tions , their ability to further their learning (Narang 1973, 
Eberhart, Lloyd, and Kunkle 1975). It is estimated that 
eighty-five percent of the learning which takes place in the 
secondary school is based on reading from textbooks and re
lated materials (Robinson and Rauch 1966). Unfortunately,



for many students the textbook is the end and not- the be
ginning of learning.

In secondary classrooms it is not uncommon for the 
reading abilities of students to span several grade levels. 
If students are to master content through reading then some 
method must be used in the classroom to accommodate these 
varying ability levels. When students are learning new 
concepts presented in a textbook, their understanding of the 
new material should not be hindered by their inability to 
read the words. As students progress in school, reading 
matter becomes more diversified and refined; and content 
areas become more abstract and complex. Some degree of 
success can be provided for students by utilizing reading 
materials written nearer the individual's reading level. 
Unfortunately/ in the majority of secondary classrooms a 
single text for all students, regardless of ability, remains 
the standard method of teaching (Robinson and Rauch 1966, 
Williams 1968, Berber 1970, Olson and Ames 1972).

Learning can be improved by attention to reading 
(Aukerman 1972). Wide reading alone will not necessarily 
result in reading improvement. Students whose reading in
struction ends in elementary School will be no better 
readers when they leave high school than when they entered 
without continued practice in reading skills (Massey and 
Moore 1965). For most students reading instruction ends at 
the elementary school level. However, as students enter



secondary school, the nature of reading changes. As the 
nature of reading changes, so does the need for added at
tention to reading (Toback 1976). Reading becomes a tool 
for mastering subject matter rather than a process to be 
mastered. Each content area is unique in many respects.
It is the responsibility of each secondary teacher to help 
students develop the reading abilities necessary to master 
specific content material (Massey and Moore 1965).

Content area teachers are not expected to be reme
dial reading teachers. In fact, generally, content area 
teachers have not taken courses in or been exposed to read
ing theories (Adams 1974, Butkins and Castallo 1975). How
ever, there ape several ways in which secondary teachers 
can learn to meet the problem of varying reading abilities 
within their classrooms. First, teachers can learn to as
sess the reading ability levels of students. Second, 
teachers can learn to identify sound reading habits which 
are useful in their content areas. With this knowledge in 
mind, teachers can plan programs in which students can work 
productively with reading materials (Aukerman 1972).. With 
this knowledge teachers can match student ability levels 
with the piece of reading material that will be within the 
ability level of learners. Therefore, the reading material 
will be most beneficial for learning subject matter.

Working productively with reading material is espe
cially important to students in consumer and homemaking



education. Students enrolled in secondary homemaking 
classes are learning skills which can be utilized in their 
everyday lives whether it be in home economics, related vo
cations, or the occupation of homemaker and family member. 
For the majority of students enrolled in homemaking, high 
school will be the termination of their formal education.
If homemaking teachers expect their students to be produc
tive in these future roles, then they must provide for stu
dents 1 basic, as well as subject matter, educational needs. 
For as long as homemaking teachers use reading materials to 
convey their subj ect matter, they can be considered teachers 
of reading. For instance, one of the major goals of home- 
making education is to help students utilize the many re
sources available to them in making decisions which affect 
their home and family life. With the amount of resources 
which require students to read, can homemaking teachers 
effectively reach this goal without attending to the read
ing process needed to gain information from these resources? 
Many of the basic concepts in consumer and homemaking ed
ucation can be learned through materials written at lower 
reading levels.. These concepts can gradually be incorpor
ated into more difficult reading material and increase stu
dents' reading abilities as well as their understanding of 
content (Spitze 1971-72, Thomas and Robinson 1974).

It is estimated that forty to fifty percent of 
junior and senior high school students are reading in



textbooks that are beyond their instructional reading level 
(William and Kaman 1975). Aside from recommendations of 
those persons knowledgeable in the reading field, there ap
pears to be little1 research to support the use of materials ' 
at differing ability levels. More specifically, the re
searcher could find no evidence of research directed toward 
consumer and homemaking education. Recently, there has 
been an attempt in the field to provide low income, low 
ability homemakers with"low reading level materials, par
ticularly in nutrition and consumerism. However, a search 
of the literature provided no feedback as to the success of 
these materials in aiding homemakers learning the content 
material. Therefore, the purpose of this study was to in
vestigate whether adapting reading materials for differing 
reading abilities in a secondary consumer and homemaking 
classroom would provide more meaningful instructional ma
terial for students to improve their mastery of the home- 
making subject matter.

Hypothesis
This study investigated the hypothesis that students 

using reading materials adapted to their reading abilities 
would score at a level significantly higher on a cognitive 
test of content materials than those students using read
ing materials beyond their ability levels.



Assumptions
The following factors were, assumed for the purpose 

of this study.
1. The classroom environment facilitated student 

learning.
2. The Informal Group Reading Inventory is a reliable 

indicator of students' reading ability levels.
3. An insignificant amount of subject matter was 

learned by students from taking the pretest.
4. Content validity was established for the testing 

instrument.

Limitations
The following Were seen as limitations to this

study.
1. The reliability of the testing instrument was not 

established.
2. The teacher and intact classes participating in 

the study were not randomly sampled.
3. All participating classes were at the same school; 

therefore, one treatment group may have been exposed to 
reading materials from another treatment group.

. Definitions of Terms
The following definitions will be used for the terms 

used in this study.
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1. Adapted reading materials; multi-level reading ma

terials— reading materials written at reading ability levels 
of students to provide fOr the optimum amount of learning at 
all levels of ability.

2. Informal Group Reading Inventory (IGRI)— evaluation 
device based on an excerpt from a textbook to ascertain stu
dents 1 comprehension of the reading material.

3. Readability— level of competency needed to under
stand reading material.

4. Levels of reading ability—
A. Independent; ability to read and understand 

material without assistance from the teacher.
B. Instructional: ability to read and understand 

material with assistance from the teacher.
C. Frustration: inability to read and understand 

even with assistance from the teacher.
5. Levels of reading comprehension—

A. Literal: information actually stated by the
author, such as facts and details, main ideas, author's 
purpose, sequence of dialogue, and recognition of charac
ters .

B. Inferential: information implied by the reader
based upon what the author has stated, such as the main 
idea, author1s purpose and attitude, predictions of events 
and their outcomes, understanding of figurative language. -



C. -Applied; the reader's ability to use the in
formation gained from reading to make decisions and solve 
problems.

6. Treatment— use of the nutrition reading materials
by students in Foods 1.



CHAPTER 2

REVIEW OF LITERATURE

There is evidence to confirm that many secondary 
textbooks are too difficult for the students who use them.
As early as 1938, Frances Curtis (in Chall 1953, p. 131) 
analyzed thirty secondary science texts that had been pub
lished between 192 9 and 1936. She tabulated each work as 
easy or hard using Thorndike's list of twenty thousand words. 
She found that all the texts were too difficult for their 
intended audience. •

During the decades of 1950 and 1960, Beldon, Lee,
Mallinson, and Rammel (in Wall 1969, p. 13), and Janz and 
Smith (1972) each studied science textbooks and found them 
above the reading ability level of much of their student 
populations. During the same period, Arnsdorf (in Wall 1969, 
p. 13), and Janz and Smith (1972) studied social studies 
texts; Aukerman (in Wall 1969, and Janz and Smith 1972) 
studied literature texts. Each came to the conclusion that 
the texts were too difficult for much of their student pop
ulations . Janz and Smith (1972) assessed the reading level 
of secondary textbooks in the areas of English, science, and 
social studies being used by 590 eighth through tenth graders 
in Georgia. Janz and Smith (1972) utilized theFleschreadability
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formula to assess the level of the texts and a standard 
reading test to assess the students. Together they com
pared thirty-nine textbooks. All the texts studied proved 
to be too difficult for a high percentage of the students 
using them. One of two earth science texts used in the 
ninth grade was written at the college level and found to 
be above the ability level of any student using it.

More recently a study in Florida of nine hundred 
tenth through twelfth graders using a standardized reading 
test and the Flesch formula found more than half the as
signed texts to be too difficult for the readers (Bryant
1971). In Michigan, evaluators of an ESEA Title III Voca
tional Education Project analyzed the average reading abil
ity in each vocational class under the project. Then the 
readability of the textbook in use in each class was as
sessed. In this study, books were found to be too diffi
cult for some students in three-fourths of the classes 
(Feirer 1973).

Clearly many students were reading from texts with
in their ability range, and some were no doubt reading ma
terial not difficult enough; but much stress was being 
placed on those students trying to learn through too dif
ficult a textbook. In this author1s opinion it is doubt
ful that the students using many of these texts were 
learning much subject matter. When teachers use texts which 
are too difficult, they cannot be providing for the
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instructional needs of individuals. Indirectly, teachers 
are contributing to the failure of their students by forc
ing students into a situation where they are asked to read 
beyond their abilities. As students get older, more inde
pendent reading is expected of them in and out of the class
room. Without needed guidance and with texts which are too 
difficult, their frustrations increase. Eventually, these 
students give up and no longer even attempt assignments be
cause they expect to encounter problems. Gradually, stu
dents develop a negative attitude toward school and 
learning (Olson and Ames 1972, Warren 1975, Turner 1976).

Teachers can determine at what level textbooks are 
written so that difficult material is not given to poor 
readers. Several methods of assessing textbook difficulty 
are available for use by classroom teachers.. The methods 
assess certain factors which are known to affect reading 
difficulty and indicate the level of competency a student 
needs to read and understand the material. This level of 
competency needed to understand a textbook is known as the 
readability level.

Assessing the Readability of Textbooks
John Bormuth (1968) has stated that any number of 

features from among thousands in our language could be a 
key factor in reading ease. The major objective of read
ability research has been the identification of factors in
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reading material which aid or hinder the reader1s comprehen
sion of it. Identification of these factors has enabled 
tfeachers to examine and analyze reading materials. This ex
amination results in the teacher's added awareness as to 
where students will meet difficulties in reading materials. 
Teachers may then provide themselves and students with 
methods of overcoming some of these reading difficulties.

An outcome of readability research has been the de
velopment Of several methods, usually referred to as formu
las , to measure readability factors objectively. These . 
formulas make it possible for teachers to measure the read
ability of textbooks and reading materials to obtain a mea
sure of the relative difficulty of one piece of reading 
material to another. Most formulas yield a grade level 
score which indicates the average level of ability the read
er must have to understand the reading material (Klare 
1963). Although readability formulas cannot measure all 
readability factors, they offer teachers a. means of assess
ing reading materials to provide students with textbooks 
and other reading materials within their ability levels.

The most frequently used and most reliable readabil
ity formulas incorporate two major elements: word diffi
culty and sentence difficulty (Chall 1958, Klare 1968, 1973, 
Wall 1969) . ’ When Stblurow and Newman (in Klare 1963, p. 159) stud
ied ten readability factors; they found the relative difficulty
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of words and the relative difficulty of sentences to be 
most critical. Together they accounted for fifty-four per
cent of the variance between easy and difficult material.
The variance for the remaining eight factors was so slight 
that they did not interpret the data (Klare 1963). Measures 
of the two factors, word and sentence difficulty, are rela
tively good predictors of the degree of difficulty that will 
be encountered by the reader (Klare 1974-75).

Some measure of word difficulty is incorporated in 
all the readability formulas. Word difficulty is generally 
measured in one of two ways. First, word difficulty can be 
measured by word length, usually found by counting the num
ber of syllables per word. The tendency in our speech is 
to use short words. John Bormuth and E. B. Coleman (in Bor- 
muth 1968), conducting separate studies, found that the mean 
length of words was longer in written passages which they 
each had designated as difficult. Words may also be made 
more complex when they are lengthened by affixes and inflec
tional endings. The reader must not only recognize and 
understand the meaning of the stem word, but the reader must 
understand any change in the meaning of or concept brought 
about by the additions. These changes often add difficulty 
for the reader when the reader is unsure of meanings or sees 
a changed word in a new context (Gharry 1975).

Second, word difficulty can be measured by determ- 
mining the familiarity of words. Because certain words are
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not within an individual's spoken vocabulary, these words 
are not familiar when they are seen in print (Aukerman
1972). So Ionian and Howe (in Klare 1968) found that the more 
frequently a word occurs in our language the more quickly 
it is recognized by readers. Thus, another indication of 
the difficulty of written material is the reader's familiar
ity with the vocabulary used in that written material. The 
more quickly a reader recognizes the words, the faster the 
reader will be able to proceed to the next word, holding 
the information in mind to understand the material. Word 
familiarity is most generally measured by comparing the num
ber of words in a text passage with words that appear on 
lists of selected words recognized as being most frequently 
used within our language. Most readability formulas incor
porate either a measure of word length or a measure of word 
familiarity to indicate word difficulty.

For most formulas a measure of sentence difficulty 
is obtained. This is commonly measured by determining how 
many sentences are contained within a given count of words 
as an indication of sentence length. In a few formulas, 
sentence difficulty is determined by counting the number of 
simple, compound, or complex sentences within a given num
ber of words (Klare 1968, 1973). As with reading words, 
memory is a key factor in reading ease of sentences. Read
ers must be able to hold the facts in their minds as they



read to understand the sentence. The more facts readers 
need to hold in mind as they read, the more apt they are to 
forget and not comprehend the sentence (Bormuth 1968) . Ad
ditions to sentences increase the length as well as the idea 
density. Modifiers, prepositional phrases, dependent 
clauses, and coordinate clauses may extend a sentence by 
adding concepts, qualifiers, modifiers, or reference points 
(Chall 1958, Aukerman 1972). As readers follow the material 
they need to understand, sequence, and relate the material. 
When shorter sentences are used, the ideas within decrease, 
so that the reader's understanding is facilitated as each 
fact is processed separately (Forgan and Mangrurn 1976).

For the purposes of general classroom use, a formu
la which incorporates the two variables of words and sen
tences appears to be of most value. There are many 
formulas which incorporate other readability elements from 
which teachers may choose, but little seems to be gained by 
their use in the classroom unless precision is needed for 
research (Klare 1974-75). Use of the two variable formulas 
can only give an approximation of the difficulty of the 
reading material. The decision a teacher makes about read
ing material used in her classroom must take this into ac
count . Once the teacher has determined the readability of 
the textbook, the next step is to provide reading material 
within the ability level of students.
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The consideration of differing ability levels in a 

classroom is essential to selecting texts and supplementary 
materials. With a given range of abilities in any class, 
it is unrealistic to believe that one textbook will be suit
able. for all students. For bright students the text will 
not require enough challenge; for poor students the text 
will be too difficult (Eberhart et al. 1975). For both 
types of students the text will be a hindrance, not an aid 
to learning. Good students become bored, and poor students 
become frustrated. Both types of students eventually lose 
interest in the subject matter and motivation for learning.

Developing Adapted Reading Materials
Few content areas at the secondary level have re

sources available treating the same subject matter at vary
ing ability levels (Feirer 1973). Therefore, it becomes a 
major problem for the teacher to provide materials written 
for students at varying ability levels. In most cases 
teachers begin to teach using other means than the text
book. Although this may provide good enrichment experience 
for students, teachers are not meeting the heeds of students 
for increasing their reading skills or for learning to uti
lize the specialized reading resource material in the con
tent area (Berber 1970). Students need to have reading 
material within their abilities if they are to practice
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reading skills and work toward their full potentials in 
reading (Massey and Moore 1965, Fry 1975).

One method of providing students with multi-level 
materials is to rewrite material from available textbooks 
or reading resources with a known readability level. With 
the help of a readability formula and some guidelines for 
writing, teachers can create their own reading materials to 
fit the specific ability ranges found in their classrooms.
A planned program using multi-level reading materials will 
permit- students at all reading levels to participate in 
reading and contribute information to class activities 
(Robinson and Rauch 1966)-

Little information from research is available to 
support the theory that students increase their mastery of . 
subject matter when using reading materials within their 
ability levels. Using the basal reader series to group stu
dents by their reading ability levels has long been the 
standard procedure for teaching reading at the elementary 
school. Many elementary teachers retain these groupings 
for work in subject matter areas where, although they may 
have one text, the teachers can give assignments and indi
vidual help commensurate with the students' abilities. How
ever, except in some secondary remedial classes, the 
ability differences noted in elementary school are supposed 
to disappear as students enter junior high so that every 
student will be capable of using the same textbook from



junior high through high school. In 1952, William Allen 
rewrote the commentaries to two Encyclopedia Britannica 
films using the Flesch formula. The Commentaries were writ
ten at the fifth and seventh grade levels for each film and 
shown to groups of sixth graders. The student groups were 
equalized as to their knowledge of the film subject matter, 
intelligence, and reading level. After the film, the stu
dents were given a written test over certain facts in each 
film. In both films the students hearing the fifth grade. 
commentary scored significantly higher on the test than 
those students hearing the seventh grade commentary. When 
the readability factors included in the Flesch formula were 
correlated with student comprehension, the average sentence 
length yielded the highest correlation.

David Williams (1968) adapted a selection from a 
sixth grade science text to the third grade level. The 
adapting included simplifying non-technical vocabulary by 
substitution, amplifying technical vocabulary with the addi
tion of phrases and sentences, and clarifying sentences by 
rephrasing and shortening them. The Yoakam Reading Diffi
culty Scale was used to assess the readability of both pas-• 
sages. The third grade selection was used with low ability 
sixth graders. A comprehension test was given to the stu
dents after they had read the science selection. The test 
included factual, as well as inferential, items. The low 
ability students reading the third grade selection achieved
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significantly higher scores on the test than the low abil
ity students reading the sixth grade material. Williams 
(1968) also noted that the low ability students reading at 
their level of achievement read with much greater speed.
His recommendation was to encourage teachers to rewrite ma
terial as well as to publishers for companion sets of texts, 
written at least for high and low ability readers.

During the 1930 decade, four studies were conducted 
which paraphrased content material using simplified vocab
ulary to lower the readability level. All four showed con
sistent improvement in student comprehension although only 
one of the studies showed any significant difference (Foster 
et al. in Chall 1958 , p. 98). Although vocabulary is significant 
in readability it appears that simple vacabulary alone will 
only slightly affect student comprehension of reading mater
ial. Other factors related to readability must be incorpor
ated in rewritten material.

There are five areas of readability which should be 
of major concern when rewriting materials: purpose for
writing, knowledge of the reader, selection of vocabulary, 
sentence structure, organization of content. The following 
guidelines are adapted from suggestions by Flesch (1949, 
1951), Chall (1958), Klare (1963), Fry (1975) , Schultheis 
and Napoli (1975), Peters (1975-76), Forgan and Mangrum 
(1976).
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First, teachers should focus on their purposes for 

rewriting. Not only do teachers want to provide material 
that is at a given reading level, but they also want to as
sure that the reader will understand the subject matter. 
With purposes in mind, teachers can.aid students by incor
porating essential subject matter and concepts only.

Second, knowledge of readers includes their reading 
abilities, previous knowledge of the subject, interests, 
and motivations. Teachers need to include items that will 
be of particular interest to readers, such as personal ref
erences , examples, and illustrations. The teacher should 
consider the readers' purposes and needs for the subject 
matter and relate the reading material to these.

Third is One of the most important, vocabulary se
lection. The most frequent technique is to substitute eas
ier terms. for more difficult. However, teachers need to be 
aware that exact synonyms do not exist for many words. 
Sometimes it is more reasonable to insert words of explana
tion rather than insert a term that might change the mean
ing of a sentence or concept. Particularly where technical 
vocabulary needs to be learned, adding several words of ex
planation, rather than changing one, may be a wiser choice. 
Familiar words should be used as much as possible. When 
new terms are introduced, they should be defined clearly 
and used often to reinforce their meaning and use.
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Fourth is sentence structure. The common technique 

is to substitute short for long sentences; and here as with 
vocabulary, the writer must be careful not to change the 
intended meaning. Although wordiness can' be confusing, too 
few words may not convey the correct meaning to the reader. 
When shortening sentences, look for natural breaks that will 
not interrupt the style or the meaning and use punctuation 
carefully. Writers may not always need to use a simple 
sentence, but the sentence should incorporate only one idea. 
Thus, the average sentence is short, but the style is not 
choppy.

The fifth area is organization. One of the first 
concerns of any author is the organization of the material. 
The written material should follow a logical sequence of 
ideas toward the intended purpose of the writer. School 
textbooks are often criticized for their lack, of emphasis 
on what is important. This can easily be alleviated when 
material is rewritten by including only what is significant, 
followed by explanation, and reinforced with some type of 
summary.

Oaken, Weine, and Cromer (inPeters 1975-76,p.100) found 
that poor readers presented with well organized material 
comprehended it ■. equally with good readers. Peters 
(1975-76) had seventh graders reading a selection from a 
text rewritten following an organization mode1. Both good 
and poor readers received significantly higher scores on a
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content exam than those students using the regular text. 
Chall (1958) has stated that although vocabulary simplifica
tion alone has negligible effects, she feels that a rewrit
ten simplification, based on vocabulary substitution and 
reorganization of material, will have the most positive 
effects on reader comprehension of material.

Once material has been rewritten the grade level 
can be assessed by applying One of the readability formulas. 
If the material is not assessed at a level which will meet 
the ability levels Of the readers, then revision is neces
sary. The formulas can only assess certain readability 
factors, but a teacher's reevaluation of the materials needs 
to consider all five of the readability areas.

Summary
Studies since 193 0, have indicated that secondary 

school textbooks are too difficult for much of their in
tended audiences. Because of this, many students are frus
trated in their attempts to learn sub]ect matter and fall 
farther and farther behind in school. Research has indi
cated many factors within textbooks which cause readers 
difficulty. Several of these factors have proved to be 
more significant than others and have been incorporated in 
readability formulas. The formulas are used to indicate 
the difficulty of reading material. The two most widely 
used factors are word difficulty and sentence difficulty.
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Through assessment of reading material, teachers can pro
vide students with reading materials that are commensurate 
with their reading ability level.

Since little classroom reading material is avail
able at varying ability levels, teachers can adapt their 
own material from existing material in their subject matter 
area. When rewriting material, the teacher needs to con
sider the following areas of readability: purpose for.writ
ing, knowledge of the reader, vocabulary selection, sentence 
structure, and content organization. Teachers can then ap
ply one of several readability formulas to the rewritten 
materials to assess its reading difficulty. This assures 
teachers that students will have reading material written 
within students' abilities to understand.

The intent of this study was to assess the read
ability of a classroom text and the reading level of the 
students, then to adapt the textbook to the levels of abil
ities that were above and below the readability of the text. 
The adapted materials would incorporate the five major 
areas Of readability discussed. Then the effects of the 
reading materials on students' mastery of the subject mat
ter would be measured.



CHAPTER 3

PROCEDURE

This was an experimental study designed to investi
gate the effect of adapted reading materials on students' 
mastery of consumer and homemaking subject matter in the 
area of nutrition. This chapter will include information 
about the development of the criterion measure, the deter
mination of student reading ability, the development of the 
treatment, the procedures and data collection, and the data 
analysis.

Development of the Criterion Measure 
A test was developed to measure objectively the in

crease of the nutrition subject matter (Appendix A). The 
test consisted of fifteen alternate response items and 
thirty-five multiple choice items. A fifty item test was 
chosen to assure that in a fifty minute period all students, 
regardless of reading ability, would have adequate time to 
complete the test. Half of the fifty questions were written 
for the literal level of comprehension and the remaining 
twenty-five for the inferential and applied levels. These 
level questions were chosen to reflect the students' abil
ities to recall and utilize the nutrition subject matter
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gained from the reading material. The test was used for 
both the pre and post assessment.

The content validity of the pre-posttest was veri
fied by two professors at The University of Arizona, one 
from the School of Home Economics and the other from the 
Reading Department. The pretest was reviewed by members of 
a home economics education graduate course in evaluation. 
Approximately ten of the multiple choice items were ran
domly chosen from the pretest. These items were assessed 
for their discriminating power by the class members. The 
ten items were found to be within the acceptable range of 
discrimination. One typographical error was noted and cor
rected. Due to another typographical error, item forty-four 
was omitted from the test. The remaining forty-nine items 
were used for data analyses.

Determination of Student Reading Ability
In order to assess the reading levels of the stu

dents in the intact classes of Foods I, an Informal Group 
Reading Inventory (IGRI) was developed by the researcher.
The results of the IGRI were used to adapt the reading ma
terials . A section on kitchen safety was selected from the 
classroom text. How You Plan and Prepare Meals (Carson and 
Ramee 1962), to be used for the IGRI (Appendix C). This 
selection met with the two criteria previously determined . 
by the researcher to be critical to assessing the students'
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reading abilities and not subject matter knowledge from pre
vious learning. These criteria were:

1. The reading selection for the Informal Group Read
ing Inventory would not cover nutrition matter designated 
for use during the treatment period or subject matter pre
viously studied by the students in class;

2. The reading selection would represent the read
ability of the nutrition subject matter and the normal 
reading level for the grade level of students.

The readability of the kitchen safety selection and 
all reading material used in this study was assessed by the 
Fry Readability Graph (Appendix D). As a homemaking teacher 
and not a leading specialist, the researcher needed to find 
a method of assessing readability that she felt competent 
in using and, yet, one which would yield reliable data. A 
review of the literature showed that the Fry Readability 
Graph levels determined for reading materials correlated 
highly with the readability methods of Dale-Chall (Fry 1968, 
Pauk 1969, Vaughn 1976) , and of Flesch and Spache (Fry 1968 , 
Pauk 1969). These three methods are all accepted methods for 
assessing reading levels of materials in the reading field, 
the Dale-Chall method being the most widely used in educa
tion.

Applying the Fry Readability Graph, the kitchen 
safety reading selection was assessed to be at the tenth
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grade reading level, the normal expected reading level for 
a tenth grade class such as Foods I,

Twenty short answer items were developed for the 
IGRI. Eighteen were verified by a professor of the Univer
sity of Arizona Reading Department as being useful for
testing the reader's comprehension at the literal, inferen
tial, and applied levels of comprehension. Therefore, the 
final instrument consisted of eighteen items, nine at the 
literal level and nine at the inferential and applied levels 
(Appendix C) „

The kitchen safety reading selection and the IGRI 
were prepared for students by use of the ditto reproduction 
process. Students responded to the IGRI items directly on
to the questionnaire. The IGRI was hand scored by the re
searcher. The participating teacher was not given the 
results of the inventory until after the completion of the 
treatment period to assure that no special treatment was 
given any student during the treatment period.

The determination of the reading ability levels of 
students was made using the following criteria:

1. a score of eighty percent or above on the Informal
Group Reading Inventory placed a student at the independent
level;

2. a score of seventy to fifty percent on the Informal 
Group Reading Inventory placed a student at the instruc
tional level;



28
3. a score of forty-nine percent or below on the In

formal Group Reading Inventory placed a student at the 
frustration level.

Generally, higher percentage scores are used for 
determining the levels of ability in a classroom from an 
Informal Group Reading Inventory. However, these higher 
scores are usually intended to place elementary students in 
a basal reader series; and the researcher's intention in 
this study was to determine secondary students' abilities 
to comprehend the tenth grade level reading selection. 
Furthermore, the predictive criterion for the Fry Readabil
ity Graph is fifty to seventy-five percent (Vaughn 1976).
In other words, tenth grade reading level students, reading 
a selection on kitchen safety at the tenth grade readabil
ity level should do so with fifty to seventy-five percent 
comprehension of material. Due to these factors and the 
strict method under which the IGRI was administered, the 
percentages given were used to determine the reading abil
ity levels for students participating in this study.

The results of the Informal Group Reading Inventory 
are summarized in Table 1. Over half of the students, 
thirty-six of sixty students in Foods I, were reading with
in the instructional level of ability. Of the five students 
who scored at the independent level, four did so by one 
point only, scoring fourteen points on the IGRI. In the 
frustration level group, all but one student scored between
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five and eight points with fourteen of nineteen students 
scoring seven and eight points. From these scores, it was 
determined that two levels of material would be adequate 
for the ability range in the three Foods I classes. One - 
nutrition text selection was written at the tenth grade
reading level and one selection at the seventh grade level.

Table 1. Results of the Informal Group Reading Inventory.

Reading Score Number of Students
Comprehension on Class
Level IGRI . 1* 2* 3 * *

Independent 14-18 points 2 1 2
Instructional 13-9 points 14 11 11
Frustration below 9 points 5 6 8

*Group designated to use adapted reading materials 
**Group designated to use single level reading material

Development of the Treatment 
The nutrition concepts (Appendix B) to be included 

in the reading material and in the classroom activities had 
been agreed upon by the participating teacher and researcher 
before the Informal Group Reading Inventory was administer
ed. The review of the literature had indicated word
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difficulty, sentence difficulty, and organization as the 
most critical factors in ease of readability. Therefore, 
the researcher wanted to incorporate these three readabil
ity- factors into the seventh grade reading selection.

The tenth grade reading selection (Appendix F) was 
adapted by combining the information from two foods text
books. The section on the Basic Four Food Groups was de
rived from The World of Food (Medved 1970). The section on 
the nutrients was derived from How You,Plan and Prepare 
Meals (Carson and Ramee 1962). No criteria was established 
for the tenth grade reading selection except that it be as
sessed at the tenth grade level of readability using the 
Fry Readability Graph.

The tenth grade selection was rewritten by the re
searcher for the seventh grade level (Appendix E). The 
researcher considered word length and difficulty, sentence 
length, and organization when writing this adaptation. The 
proper names for the nutrients and other technical vocabu
lary were kept in correct form. This decreased the chance 
that confusion would occur because different terms were 
used in each of the reading selections. Synonyms were used 
for non-techniCal terms where no change in meaning would 
occur. . Amplification and explanation were used where syn
onyms were not possible.
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For the seventh grade selection, sentence length 

was decreased by decreasing the number of dependent clauses, 
making these independent where possible. The researcher 
tried to incorporate one idea only in each sentence to re
duce the amount of information to be processed by the 
reader per sentence, thus increasing comprehension. The 
organization for the Basic Four Food Groups section followed 
the same format found in How. You Plan and Prepare Meals 
(Carson and Ramee 1962). Each food group began with the 
foods included in the group, gave the basic nutrients and 
their functions, and closed with the daily requirements.
The section on the nutrients was rewritten from the tenth 
grade material following the procedure previously described. 
The final assessment of this reading showed it to be at the 
seventh grade level.

Both reading selections on nutrition were entitled, 
Your Food Needs. The first paragraphs were identically 
written to help ensure that the format of the material ap
peared as identical as possible. Both selections were pre
pared for use by students using the ditto reproduction 
process on white paper.

Procedure and Data Collection
The original design of the study required two 

teachers, each with at least two classes in the foods area 
of consumer and homemaking education. Due to the advanced
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time in the school year and special scheduling at several 
schools, of the teachers contacted by the researcher, only 
one was able to participate.

The participating teacher had three classes of 
Foods I in which the treatment was given. Students par
ticipated in their intact class groups. The three classes 
were taught by the one teacher. The Foods I course was an 
elective class open to ninth through twelfth graders. The 
majority of the students enrolled in Foods I were ninth and 
tenth graders.

One month prior to the treatment period the re
searcher and participating teacher agreed upon kitchen 
safety as the subject matter for the Informal Group Reading 
Inventory and nutrition for the treatment unit. The con
cepts to be taught during the treatment period were also 
discussed and revised to meet the teacher1s requirements 
for her students. At this time, it was agreed that two of 
the three Foods I classes would use the reading material 
adapted to their reading ability levels. The remaining 
class would use the same level reading material regardless 
of ability. This meant that the latter group could possibly 
include students using reading material above and below 
their instructional reading level, as well as within their 
instructional level.

A date was set for the administration of the Infor
mal Group Reading Inventory and for beginning the treatment
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period in nutrition. Two weeks was set as the length of 
time for the nutrition unit. The pretest was to be admin
istered on the first day and the posttest on the last.

The Informal Group Reading Inventory was adminis
tered by the researcher to all three Foods I classes two 
weeks prior to beginning the treatment period. The stu
dents were given the entire fifty minute period to complete 
the IGRI. The students read the kitchen safety selection. 
When finished they handed it in and were given the IGRI 
items for their response. The students had not seen the 
items prior to reading the selection nor were they allowed 
to reread the selection while responding to the inventory.

The IGRI was scored and the reading ability levels 
assessed as previously described. Based on the data from 
the Informal Group Reading Inventory, three treatment groups 
were derived among the three classes. These were the treat
ment groups:

1. , a group at the frustration level of comprehension 
using the seventh grade reading selection,

2 i a group at the frustration level of comprehension 
using the tenth grade reading selection, and. ..

3. a group at the instructional level of comprehen
sion using the tenth grade selection.
Two classes included the first and third groups; one class 
included the second and third groups during the treatment 
period.
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In the two week interim period between the administra

tion of the Informal Group Reading Inventory and the first 
day of the treatment period, the adapted reading materials 
were completed.

The' pretest was administered to the three Foods I 
classes on the first day of the treatment period by the re
searcher. Students1 seating was arranged and quiet main
tained to assure standard testing conditions, Students 
were given one fifty minute period to complete the pretest.

The second day students in the two Foods I classes were 
given the nutrition reading material adapted for their read
ing ability levels. The reading selections were marked with 
each student1s name to assure that each received material 
at the correct ability level. Folders were provided for
each class so that the reading material would be available

' ■ ' ' during class time only. Students were not allowed to take
the material out of class until completion of the unit when 
they could use it to study for the unit test. By keeping 
the material in the classroom students used only the read
ing material assigned to them. If any student inquired 
about the differences in the material, the teacher was. in
structed to say that there were Several forms of the reading 
text, based on the results of the reading inventory. No 
mention was to be made of how or why the materials were 
different.
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The remaining class was given only the tenth grade 

nutrition selection, although the students reading at the 
frustration level were identified by the researcher. Those 
low ability students were using material beyond their in
structional reading level. The students' names were placed 
on the materials and a file folder provided for the stu
dents, identical to the procedure in the other two Foods I 
classes.

The researcher observed the two classes using ma
terials at their ability levels on the first day the 
materials were handed out. The teacher had provided a study 
guide to use with the reading selection. The students 
worked quietly at their tables? the teacher answered ques
tions as they arose. Only one group of four girls indicated 
that they noticed any difference in the reading materials. 
Coincidentally, their group had two members at each ability 
level. They verbalized that they thought the reason for 
the difference was to keep them from cheating. The teacher 
smiled, and the girls continued working. Later, the teach
er said that the girls did not mention it again; nor did any 
other students comment on the differences.

The participating teacher utilized the reading ma
terial in several ways during the treatment period. These 
included the study guide, a crossword puzzle, an analysis 
of students1 eating patterns, and planning of a balanced
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menu for a day by students. All three classes were given 
the same assignments and followed the same sequence.

On the last day of the treatment period, the re
searcher administered the posttest. The posttest was given 
under the same Conditions as the pretest to all three Foods 
I classes. Two students were absent so that complete data 
were available for fifty-eight of sixty students enrolled 
in Foods I.

After scoring the posttest, the researcher provided 
the participating teacher with the data for the classes 
previously unknown to the teacher. This included the iden
tification of the students in each treatment group, their 
ability levels, the students1 pre and posttest scores, and 
the identification of the readability levels of the nutri
tion reading selections.

Data Analysis
,Analysis of variance and covariance was conducted 

to determine whether there was a difference among the treat
ment groups and classes on the pre and posttests. Analysis 
of variance was conducted on the increase in scores from 
pre to posttest among the treatment groups and classes. 
T-tests were conducted to determine the specific differences 
between the adjusted means of the posttest scores for each 
pair of treatment groups, between each treatment group for
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the increased pre to posttest scores, and between the pairs 
of treatment groups for the pre to posttest score increases.



CHAPTER 4' 

FINDINGS OF THE STUDY

The findings of this study are presented in this 
chapter, An overview of the student population from which 
the treatment groups were derived will precede the explana
tion of the findings. .

Subjects •
The student population came from a denominational 

high school in Tucson, Arizona. The student body consisted 
of approximately 875 students and was predominately Cauca
sian and Mexican^-American with a small percentage of Ne
groes, Orientals, and other ethnic groups. The 
socioeconomic levels of the homes from which these students 
came varied from working level to upper middle level. Re
cent scores on a standard achievement test given at the 
high school indicated that the student body was just above 
the national average. The consumer and homemaking depart
ment enrolls approximately 250 students annually. These 
classes were about one-third boys at the time of this study.

The purpose of this study was to investigate whether 
students using reading materials- adapted to their ability
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levels would increase their knowledge of nutrition subject 
matter over students using reading materials beyond their 
reading ability levels. The increase in nutrition subject 
matter knowledge was measured by a pre and posttest. Table 
2 represents the students' placement in the treatment and 
class groups among the Foods I classes and the resulting 
pre and posttest mean for each treatment group for which 
the data analyses were conducted.

Table 2. Student Placement in Treatment Groups and Classes 
with Pre and Posttest Means for Each Treatment 
Group.

Reading
Comprehension
Level

Readability
of
Material

Number of 
Students 
1* 2* 3**

Pretest
Mean

Posttest
Mean

Frustration 10th grade 8 24.9 24.9
Frustration 7th grade 5 6 21.45 25.3
Instructional 10th grade 15 11 13 23.3 29.2

* Group designated to use adapted reading materials 
* * Group designated to use single level reading materials

Analysis of covariance was conducted to determine 
whether there was a difference among the posttest scores 
adjusted for the pretest scores of the treatment groups and
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the classes. No differences, were found to exist among the 
classes on the posttest scores, indicating that class place
ment did not influence the test results. An analysis of 
variance showed no differences among the treatment groups 
or classes on the pretest scores. The results indicated 
that students in Foods I were at approximately the same 
level of knowledge with regard to nutrition subject matter 
when the treatment period began. However, a significant 
difference was found among the treatment groups indicating 
that students were affected by the treatment in some way. 
These results are summarized in Table 3.

Table 3. Differences for Treatment Groups and Classes on 
Pre and Posttest Scores.

Source df
Mean

Posttest
squares

Pretest

Treatment 2 109* 28.3
Classes 2 8 14.8
Error 52 24.59 23.93
Error (adj.) 51 19.90*
Treatment (adj.) 2 107

^Significant at the .05 probability level using the F-test
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The t-test was used to test differences between the 

covariance adjusted means of the posttest scores of treat
ment groups to determine the relationship of the posttest 
scores among the treatment groups (Table 4). The scores on 
the posttest for the frustration group reading tenth grade 
materials were found to be significantly lower than the in
structional group using tenth grade materials. No signifi
cant difference was found on posttest scores between the 
frustration and instructional groups reading materials 
within their ability levels, nor between the two frustra
tion groups reading materials at^the seventh and tenth grade 
levels.

Table 4. Differences between Mjusted Means of the Posttest
Scores for Each Pair of Treatment Groups *

Treatment Pairs
Reading 
Comprehension 
Leve 1

Readability
of
Materials

Adjusted
Mean
Difference

Standard
Error

Frustration
Frustration

7th grade 
10th grade 2.7 2.11

Frustration
Instructional

7th grade 
10th grade 2.9 1.54

Frustration
Instructional

10th grade 
10th grade 5.6* 1.74

^Significant at the .05 probability level using the t-test
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Since the frustration group reading beyond their 
instructional level did not increase their scores between 
the pre and posttest, and the other two treatment groups 
did, further analyses tested the relationship between these 
score increases.. Analysis of variance (Table 5) indicated 
that the increase in scores between the pre and posttest was 
affected by the treatment and not by the students' class 
placement. The score increases were subjected to two 
t’-tests. The first t-test (Table 6) indicated the increase 
in scores for each of the treatment groups reading material 
at their respective levels of abilities was significant.
The second t-test (Table 7) indicated that the score in
creases for the frustration group reading tenth grade ma
terial was significantly lower than the score increase for 
the instructional groups reading tenth grade material. No 
significant difference was found for the increase in scores 
for the remaining pairs of treatment groups.
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Table 5. Differences for Treatment and Classes on Score 

Increases front pre to posttest.

Source df
Mean Squares 
for Differences

Treatment 2 110.69*
Classes 2 13.89
Error 53 25.99

*Significant at the .05 probability level using the F-test

Table 6. Comparisons among Treatment Groups for 
crease in Scores from Pre to Posttest.

the In-

Reading
Comprehension
Level

Readability
of
Material

Mean Difference 
Between Pre and 
Posttest

Standard 
• Error

Frustration 10th grade .00 — —
Frustration 7th grade 3.818* 1.54
Instructional 10th grade 5.897* .817

* Significant at the .05 probability level using the t-test



44
Table 7. Comparison of Score Increase from Pre to Posttest 

for Each Pair of Treatment Groups.

Treatment Pairs
Reading
Comprehension
Level

Readability
of
Material

Mean
Difference
Between
Groups

Standard
Error

Frustration
Frustration

7th grade 
loth grade 3.818 2.36

Frustration
Instructional

7th grade 
10th grade 2.079 1.74

Frustration
Instructional

10th grade 
10th grade • 5.897* 1.98

^Significant at the .05 probability level using the t-test



CHAPTER 5

DISCUSSION, CONCLUSIONS, RECOMMENDATIONS

This study investigated the hypothesis that stu
dent s using reading materials adapted to their reading 
abilities' would score at a level significantly higher on a 
cognitive test of content materials than those students 
using reading materials beyond their ability levels. On 
the basis of the data presented in the previous chapter, 
this hypothesis was rejected.

The data analyses showed that the frustration group 
reading tenth grade material had a significantly lower in
crease in their scores from the instructional group read
ing tenth grade material. This increase was not significant 
between the other two pairs of treatment groups. The sig
nificance shown between the two groups reading in the tenth 
grade level material would generally be found in any class
room. The researcher felt this statistical information did 
not necessarily indicate that the use of the adapted read
ing materials had any special effects on either group.
Based on recognized learning theory, a teacher would expect 
that students who are producing at their grade level expec
tation would be more competent students. Their achievement
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would be greater than students working below their achieve
ment level regardless of the cause. The critical determi
nant for acceptance of the' hypothesis would have been a 
significant increase between the frustration group reading 
seventh grade materials and the frustration group reading 
tenth grade materials. Both groups of students were 
reading below normal expected achievement levels as mea
sured by the Informal Group Reading Inventory. If the 
reading materials adapted to the low ability levels of 
reading had had a major facilitating effect on the learning 
of nutrition, then the difference in the amount learned be
tween the low ability groups would have been greater.

Conclusions
Although the hypothesis of this study was rejected, 

the researcher feels that there were indications that the 
adapted reading materials were of help to low reading abil
ity students. Since the frustration group reading materials 
beyond their instructional level did not increase their 
score from pre to posttest and the frustration groups read
ing at their instructional level did, this would indicate 
that the reading materials may have had some effect.

A serious drawback to this study was the small sam
ple size of the two frustration level treatment groups.
This limited the statistical interpretation because with 
larger groups the error term would have been reduced.
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Another serious drawback was having only one teacher to 
participate. The use of only one teacher and one school 
provided a very narrow base for statistical inference. The 
results of the study should be weighed in relation to the 
small number of subjects and the narrow statistical base.

A major effect on the validity of the study was the 
lack of control on the teacher's methods of instruction.
The participating teacher and researcher had agreed on the 
general concepts to be taught, based on the information in 
the reading materials. However, no provision was made for 
equal emphasis on all areas of nutrition. The participating 
teacher had not seen the pretest prior to or during the 
treatment period to assure that instruction was not based 
on the contents of the test. The day the posttest was ad
ministered the researcher asked the teacher to choose 
twenty-five of the questions from the pre-posttest she
felt that she had emphasized. A review of the posttest by

.the researcher showed that half or more of the points scored 
on the posttest by fifty-two of the fifty-eight students 
were items from the twenty-five chosen by the teacher.
Also, the researcher had constructed the pre-posttest to 
include half literal and half inferential and applied levels 
of comprehension items. The items chosen by the teacher 
were mainly at the literal level of comprehension, sixteen 
of the twenty-five chosen. The resulting student scores on 
the posttest seem to have reflected the teacher's emphasis
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of subject matter and affected the students '■ abilities to 
apply nutrition knowledge in the reading which was not em
phasized in class. As is the case throughout much of the 
educational literature, the teacher in this study had more 
effect than the treatment.

Recommendations 
The researcher recommends further research in the 

area of adapted reading materials. Based on the conclusions 
of this study, the researcher recommends the following:

1. More comparable data needs to be obtained by using 
larger treatment groups and including at least two teachers 
with the same number of treatment groups. This would pro
vide a larger statistical base for inference and provide 
some control for the teacher's emphasis of subject matter.

2. . A method should be used which better controls the 
teachers's emphasis. This might include agreement between 
the researcher and teacher regarding more specific concepts 
to be taught and the degree of importance in the unit of 
study and in the reading material for each concept.

3. As the researcher is rewriting the text materials,
. ■ ' ■ ■ 'i . .they can be written specifically for the student group 
using them. In this study, the only fact about the reader 
considered in the reading material was the reading ability 
level. This lack of attention to the characteristics and
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interests of the learners may have affected their motiva
tion and their learning.

4. Research needs to be continued into developing 
student skills in inferring and applying information from 
reading. Since the teacher in this study emphasized prin
cipally the literal level of information, the researcher 
was unable to judge the effect of the adapted reading ma
terials On the students1 abilities to infer and apply knowl
edge . This researcher recommends using a series of short 
reading materials adapted for students accompanied by a 
series of pre-posttests that measure only the inferential 
and applied levels of ̂ comprehension. No teaching would ac
company the reading materials. These results would provide 
some comparison of student abilities in these two areas re
lated to their reading ability alone.

The data from this study give minimal support for 
the use of adapted reading materials. However, the re
searcher has confidence in their classroom potential. The 
researcher provides the following recommendations for the 
use of adapted reading materials in the classroom:

1. The adapted reading materials alone are of minimal 
value to students. It is the researcher's recommendation
that these reading materials be accompanied by instruction

■ 1in how to utilize information from reading, particularly at 
the inferential and applied levels. Teachers need to iden
tify the objectives sought through reading. Then teachers
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can utilize teaching methods that will help students use the 
information from reading to meet these objectives.

2. Teachers who know their students' backgrounds, 
abilities, and interests can create more relevant reading 
in subject matter by personalizing materials they rewrite. 
This not only makes the information in the reading material 
more useful for students, but more interesting as well.

3. Teachers do not always have the time to adapt ma
terials for differing ability levels. However, teachers

x
can use the guidelines for rewriting materials to assess 
difficulties in single level texts and resource material.
By identifying these difficulties in the text, teachers Can 
anticipate where students using the materials will have dif
ficulty. The teacher can then plan instruction to help 
students meet these barriers and somewhat ease their read
ing task. . ; -



APPENDIX A

PRE-POSTTEST INSTRUMENT

Name
Period_______ _______

YOUR FOOD NEEDS 
TRUE-FALSE
Mark the statement true or false in the space provided 
on your answer Sheet. (1 point each)

F 1. Iron is the nutrient in blood necessary to help
blood clot.

F 2. The body needs vitamin A for strong bones and
teeth.

F 3. A 10 year old boy needs more vitamin C than his
father.

F 4. Butter is a food from the Milk Group.
T 5. Meats are a source of fats.
T 6. Fats help keep our body at the correct temperature,
T 7. Iron is a mineral.
F 8. Most of the iron we eat comes from foods in the

Vegetable-Fruit Group.
F 9. Water is a nutrient.
T 10. A 10 year old boy needs more protein for his body

weight than his 19 year old brother.
T 11. Broccoli is a source of vitamin C.
F . 12. Milk is a source of vitamin C. .
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F 13. You will be healthy as long as you get enough to

eat.
T 14. A 16 year old boy needs more carbohydrate and pro

tein for his body weight than his father.
T 15. Some foods are better sources of nutrients than

others.
MULTIPLE CHOICE
Circle the letter of the best answer on the answer
sheet provided. (1 point each)
16. Vitamins and minerals are necessary to

A. repair damaged tissue. C. build tissue
B. provide energy. fD.J control body

processes,
17. An example of a good source of vitamin C is

A. spinach. strawberries.
B. potatoes. D. tomatoes.

18. Pancakes supply needed
( a ^  B vitamins. C. vitamin C.
B. complete proteins. D. vitamin A.

19. Incomplete proteins are found in foods from 
(a )̂ plants. C. fish.
B. cows. D, cans.

20. Protein is needed in the body for
A. protection from disease.(cT) growth and repair
B. energy. D. control body

temperature.
21. How many servings from the Meat Group should a teen

ager have daily?
A. 1 serving. C. 3 servings.
Bv) 2 servings. D. 4 servings .



The Basic Four was developed to help you
A. plan weekly meals.
B. learn the functions of the nutrients.

(c^) select nutritious foods to eat each day.
D. plan meals for growing children.
The Basic Four divides foods into groups by their
A. uses in meals. C. uses in the body.
B.) similar nutrient D. similar energy content, 

values.
Part of your daily supply of vitamin D could come 
from a
A. hamburger. bowl of cream soup.
B. peanut butter D. bowl of jello.

sandwich.
An example of a good source of* vitamin A is
A. cole slaw. (ĉ ) carrot-raisin salad,
B. french fries. D. ear of corn.
If a food is in the Meat Group, it supplies the 
with
A^ proteins, B vitamins, iron.
B. proteins, B vitamins, carbohydrates.
C. proteins, vitamin A, vitamin D.
D. ' calcium, iron, vitamin C.
Vitamin D is essential for healthy •
A. blood. ©  teeth.
B. hair. D. eyes.



54
28.

29.

30.

31.

32.

33.

34.

Milk is our main source of 
A4 calcium. C. vitamin A.
B. protein. D. B vitamins.
How many Cups of milk should a 16 year old drink each 
day?
A. 1 cup. C. 3 cups.
B. 2 cups. 4 cups.
You are a teacher's aid in a preschool. Billy is 
always whining when he arrives at school. Often he 
falls asleep before morning snack. After snack he 
seems to perk up and is fine until he goes home. What 
would you guess is wrong with Billy?
A. He is sick. C. He doesn't get enough sleep.
B. He misses his (on He doesn't eat breakfast,

mother.
A pepperoni pizza would supply some quantities of
A. vitamin C. C. B vitamins.
B. vitamin D. ( Dj all the above.
If the Vegetable-Fruit Group supplies only half of the 
vitamin A, which group supplies the other half?
Â ) Milk Group. C. Bread-Cereal Group.
B. Meat Group.
A milkshake supplies the body With
A. protein, vitamin C, iron.
B. protein, B vitamins, vitamin C.
C) protein, vitamin A, calcium.
D. calcium, iron, vitamin C.
Calcium helps build and repair your
A. hair. C. liver.
B )  teeth. D. fingernails.



You are -trying to get more calcium in your diet.
Which dessert would you choose to get the calcium?
A. jello with fruit. C. an apple.
B. a brownie. pudding.
John wants to use ice cream to replace one serving of
milk today. How much ice cream must he eat?
A. 1 cup, C. 3 cups, ■

2 cups. D. 4 cups.
What makes one food better for you than another food?
A. how the food works in the body.
B. the kind of nutrients in the food.
©  the amount of nutrients in the food.
D. the amount of the food you dan eat.
People do hot always choose food wisely because they
A. are poor and can't afford nutritious food.
B. are in a hurry and don't bother,
(cb) do not know which foods are best.
D. are worried about their weight,
Your friend just broke his arm. What foods would you 
Suggest he eat to help heal the bone?
A) milk, steak, C. macaroni, cheese, Wheaties.

Wheaties.
B. fish, cole slaw, D. oranges, bread, Cheerios.

corn. ' •
Food can only do its job in the body when
A. you eat enough food.
B. you eat every day.
C. it is cooked correctly.
©  it contains the right nutrients.
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Answer the following questions using the information below.
Chuck is 16. He is 5'10" and active in sports. These are 
his meals for one day.
Breakfast
1/2 cantaloupe 
1 egg
1 slice toast 
Milk

41.

42.

43,

44,

Lunch
Hot dog 
French fries 
Fruit punch
Snack: • Orange

Dinner
Tossed green salad 
2 pork chop s 
2 rolls with butter 
Milk
Cherry pie
Snack: Milk and

Cookies
Chuck did not eat enough servings from the 

Milk Group. C. Meat Group,
B. Bread-cereal Group.D. all servings are included. 
Chuck
A. ate too much 

vitamin D.
B. ate too much 

protein.

©
D,

did not eat enough calcium, 

none of the above.

Chuck
A^ did not eat a good source of vitamin A.
B. did not eat a good source of vitamin C.
C. should not have eaten the pie and cookies.
D. none of the above.
This would be a better days diet for Chuck if he ate
A. fruit instead of cookies.
B. 2 eggs instead of 1.
£) spinach instead of peas.
D. less bread.



45. I would change these meals for an active 10 year old 
boy by
A. adding more milk. C. not giving him cherry pie

and cookies.
B.) giving him smaller D. none of the above. 

servings.
46. For a 16 year old girl who is not active, I would 

change these meals by
A. adding more milk, ( c ^  both A and B.
B. giving her smaller D. none of the above.

servings.
Answer the following questions using the information below
Robyn is 10 years old. She is fairly active, but is 10
pounds overweight. These are Robyn's meals for a day.
Breakfast Lunch . . Dinner
Orange juice 2 tacos Small cheese pizza
Rice krispies with . Beans Tossed green salad
milk and sugar Rice Milk

Hot chocolate Milk
47. Robyn's meals were low in

( a ^  protein. C. carbohydrates.
B. vitamin C. D. none of the above.

48. Robyn1s meals do not meet the requirement for
A. vitamin D. iron.
B. Calcium. D. B vitamins.

49. I would improve Robyn's diet by
A. adding an apple for a snack.
(^) giving her an egg instead of cereal.
C. adding a vegetable for dinner.
D. making no changes.
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After looking at these menus, I would say that Robyn 
is overweight because she
2 )̂ eats too many carbohydrates.
B. doesn't drink enough milk.
C. puts sugar on her cereal.
D. doesn't eat enough fruit.



APPENDIX B

CONCEPTS IN FOODS AND NUTRITION1

1. All life is composed of, and requires, combina
tions of elements which, when utilized to form and main
tain tissue or sustain activity, are known as nutrients. 
Food is the usual source of nutrients.

2. Combinations of elements required by living or
ganisms are classed as proteins, lipids (fats), carbo
hydrates, minerals, vitamins, and water.

3. Each nutrient has specific functions.
4. The energy for growth, maintenance, and bodily 

activity is provided by (the oxidation of) lipids and 
carbohydrates.

5. Proteins are used, by the body to build and main
tain tissues.

6. Vitamins and minerals regulate body processes.
7. Inadequate, excessive, or imbalanced intakes of 

nutrients may be detrimental to health.
8. Basic to the development and evaluation of ade

quate food patterns is knowledge of the nutrients needed 
by the body and their sources in available foods.

9. Instinct is not a reliable guide for food choices, 
how to select an adequate diet needs to be learned.

10. Foods are complex systems made up of many chemical 
compounds. (For the-purpose of this study these will be 
called nutrients.)

11. Similarities in the physical structure and.nutri
tive composition of foods are the bases for their classifi
cation, (handling, and processing.)

12. The amount and kind of nutrients needed by indi
viduals vary and are influenced by heredity, age, sex, size, 
activity, climate, and physical and emotional state.

1Adapted from American Home Economics Association 
(1967, pp.,31-32).
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APPENDIX C

INFORMAL GROUP READING INVENTORY1

Instructions for preparation
The reading selection should be approximately three 

hundred words in length, follow a logical sequence, and be 
representative of the readability of the text. The Informal 
Group Reading Inventory assesses students' abilities to 
understand a given text at the literal, inferential, and 
applied levels of comprehension. The inventory should re
flect the students' understanding of the knowledge and 
skills the teacher feels are important to the content area.

1Reading selection adapted from Carson and Ramee 
(1962, pp. 419-429).



SAFETY IN THE KITCHEN .
An attractive kitchen looks like a perfectly safe 

place in which to work, but serious accidents occur more 
frequently in the kitchen than any other room in the home.

The majority of the accidents which occur in the 
kitchen can be prevented. Unfortunately, many people are 
inclined to think that their kitchens are safe without tak
ing time to check on the various items that might be dang
erous and cause accidents. The most common kitchen 
accidents include cuts, falls, and burns. The most frequent 
causes of kitchen accidents are haste, carelessness, poor 
work habits, lack of training, poor arrangement of cabinets 
or equipment, poor lighting, and unsuitable clothing. The 
most common kitchen accidents can be avoided by conscious 
effort on your part to apply the following safety procedure 
while working.
TO PREVENT CUTS

Cuts are the most common type of kitchen accident. 
Although cuts are usually minor in nature, it is a good in
dication that someone is being careless, using poor work 
habits, or is not conscious of safe procedures. Although 
knives are indispensable for food preparation, your care
less use of them can result in many accidents. One pro
cedure to avoid an accident with a knife is to always cut 
in a direction away from yourself. Whenever it is neces
sary to hold food while you cut, try to hold the food in
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such a manner that your fingers are out of the way should 
the knife slip. The best protection against cutting your
self is to place the food on a cutting board which allows 
you more control of the food while you are cutting. A cut
ting board will also protect table and counter tops.

Carelessness when you wash Of store a knife can al
so result in accidents.- When you wash or dry a knife hold 
it by the handle with the sharp edge away from the hand in 
which you are holding the sponge or the dishcloth. You 
would never reach for a knife with your eyes closed, there
fore never allow a knife to lie loose in the dishwater or 
in a pile of other utensils. Knives should be stored in a 
separate compartment in a drawer, in a knife rack, or in a 
knife holder.

Broken pieces of glass or ceramic are common sources 
of cuts. Whenever you break a glass or dish, sweep up all 
the broken pieces immediately, wrap in several thicknesses 
of newspaper, then carefully clean up small bits of glass 
or china that are left on the surface with a damp paper 
towel or rag that can be thrown away.
TO PREVENT BURNS

Burns are the second most common kitchen accident. 
Many burns can be avoided by thinking about the consequences 
of your movements before you proceed. For instance, you 
can prevent many burns by waiting until you are ready to 
use a burner to turn it on. Saucepans and skillets with



63
handles should be turned with the handles toward the back or 
center of the stove so they will not be knocked off by some
one who passes by hurriedly.

Escaping steam from pots and pans is a very common 
kitchen hazard since the steam is not normally visible un
til a sealed saucepan is opened. Whenever you lift the lid 
off a saucepan, hold the lid in place while pouring to pre
vent the food from spilling out and stand in such a manner 
that the escaping steam will not burn your face or arm.

Whenever you are handling hot pans and other hot 
kitchen utensils, use a we11-padded potholder.

Grease fires are an ever present kitchen hazard. 
Never use water to extinguish a grease fire! If. grease in 
a skillet or broiler catches fire, the safe procedure is to 
turn off the heat at once, then smother the fire with 
baking soda, baking powder, flour, or salt.
TO AVOID FALLS

The lack of attention to housekeeping duties is a 
primary cause of many falls because grease, soapy water, 
and food spilled on the floor are particularly slippery and 
can. cause dangerous accidents. You can prevent many falls 
in the kitchen by wiping up immediately anything that you 
spill or see spilled on the floor, thus eliminating a po
tential accident site.



A safe kitchen is not just a convenient and orderly 
place. Prevention of kitchen accidents is a steady job-- 
something to keep in mind at all times. As you work in the 
kitchen, keep the preceeding rules in mind for safe and ef
ficient meal preparation.
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' INFORMAL REAPING INVENTORY
These questions are about the article you have just read.
Answer them as best you can without looking back at the
article. This will not be graded; it is to see how well
you understood what you read.
1. Name one of the most common kitchen accidents.

2. Name one frequent cause Of kitchen accidents,

3. What should you use to protect kitchen counter tops 
when using a knife?

4. Name one safe method of storing knives.

5. In what direction should you cut when using a knife?

6. How can you pick up small bits of broken glass?

7. How should you lift the lid of a saucepan to allow
the steam to escape away from you?

8. Name one kitchen staple mentioned in the article that
could be used to put out a grease fire.

9. Who is responsible for preventing kitchen accidents?

10. Why is it unsafe to leave knives loose in dishwater?
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11. Give one reason why a kitchen is not always safe even 
though it is neat and clean?

12. Would it be a good idea for you to use a dishtowel to 
take a cooky sheet from, the oven? .Why?

13. You are washing a knife with the handle in your left 
hand. In what direction should the sharp edge of the 
knife be pointed?

14. How would you decrease the danger of scattering bits 
of glass in the trash after you cleaned up a broken 
bottle?

15. • What would you do if you were boiling water on top of 
a range with a three year old in the kitchen?

16. You are frying chicken in a covered skillet. It is 
time to turn the chicken over. How might you keep 

: grease from spattering on you and burning you when you 
lift the lid?

17. Why doesn't the article suggest smothering a grease 
fire in a skillet by putting a lid on the skillet?

18. Why do you have more control when using a cutting 
board than when holding food in your hand to cut?
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Graph for Estimating Readability
by Edward Fry, Rutgers University Reading Center 

Average number of syllables per 100 words

Short words Long words

tCg //£ f/6 1^0 t24 123 <32 136 146 144 1̂ 3 \£2 I S3 |6f im  172

63
5-2
£5

DIRECTIONS: Randomly select 3 one hundred word passages from a book or
an article. Plot average number of syllables and average number of words per
sentence on graph to determine area of readability IcveL Choose more passages
per book if great variability is observed.

From Fry (1968, p. 514)
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YOUR FOOD NEEDS1

In the United States there is enough food for 
everyone. Yet studies show that nearly half of the teen
agers are undernourished, not because they do not get 
enough to eat, but because they do not eat the right kinds 
of food. Young people who do not eat enough of the right 
kinds of food may become nervous and irritable. They may 
also tire easily, have poor complexions, or develop tooth 
decay.

To be healthy you must eat a variety of foods.
Foods We eat are made of nutrients. The nutrients are car
bohydrates, fats, proteins, minerals, and vitamins. Your 
body needs these nutrients in three ways. Carbohydrates 
and fats work to give you energy and keep you warm. Pro
teins help you to grow and repair the parts of your body. 
Vitamins and minerals control the processes of your body 
and help to protect it from disease. •

To help you easily plan meals that include foods 
with needed nutrients, the U. S. Department of Agriculture 
has developed the Basic Four Food Guide. Foods are divided

1Adapted from Carson and Ramee (1962) and Medved
(1970)..
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into four groups. The groups are the Milk Group, the Meat 
Group, the Vegetable-Fruit Group, and the Bread-Cereal 
Group. The foods in each group are alike in their nutrient 
value. The guide suggests amounts to be eaten each day for 
a good diet.
BASIC FOUR FOOD GUIDE
MILK GROUP

Foods from this group are whole, evaporated, skim, 
non-fat dry milk, cottage cheese, natural and processed 
cheeses, ice cream. -

Milk is our leading source of calcium which is 
needed for strong bones and teeth. It also provides com
plete protein, riboflavin, vitamin A, and vitamin D.

Some milk is needed each day by everyone: children,
3 or more cups; teenagers, 4 or more cups; adults, 2 or 
more cups. Cheese and ice cream may replace part of the 
milk. The amount of these foods need'ed to replace one 
serving of milk is based on the calcium content. 'Common
servings of kinds of cheeses and of ice cream that are 
equal to milk are:

1 inch cube of cheese — 2/3 cup milk 
1/2 cup cottage cheese = 1/3 cup milk 
1/2 cup ice cream = 1/4 cup milk

MEAT GROUP
Foods from this group are beef, veal, lamb, pork, 

poultry, fish, eggs, and soybeans. The variety meats liver.
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heart, and kidney are also included. As alternates you may 
use dry beans, peas, .lentils, and nuts.

Foods from the Meat Group supply complete protein 
for growth and repair of body tissues. The alternate foods 
are sources of incomplete proteins. Meat and eggs also 
provide iron and B vitamins. Iron helps the blood carry 
oxygen to all parts of the body.

You should choose 2 or more servings every day from 
this group. One serving is 2 or 3 ounces of cooked meat, 
poultry or fish, without the bone; 2 eggs? 1 cup of - cooked 
beans, peas, or lentils? or 4 tablespoons of peanut butter. 
VEGETABLE-FRUIT GROUP

In this group are all vegetables and fruits.. Fruits 
and vegetables are needed for the vitamins and minerals 
they contain. This group supplies nearly all the vitamin C 
needed and over half of the vitamin A. Vitamin C is needed 
for healthy gums and body tissues. Vitamin A is needed for 
grbwth, normal eyesight, and healthy skin.

Good sources of vitamin G are grapefruit, oranges, 
cantaloupe, strawberries, green pepper. Fair sources are 
raw cabbage, potatoes cooked in their skin, spinach, tom
atoes .

Good sources of vitamin A are dark green and deep 
yellow fruits and vegetables, like broccoli, carrots, pump
kin, spinach, sweet potatoes, apricots.
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You should eat 4 or more servings every day from 

this group. Part of this should be 1 serving of a good 
source of vitamin C or 2 servings of a fair source; plus 
1 serving of a good source of vitamin A every other day.

Count as one serving: 1/2 cup of vegetable or
fruit; 1 medium apple, banana, orange; or 1/2 grapefruit. 
BREAD-CEREAL GROUP

All breads and cereals that are made from whole 
grain or enriched flour are found in this group. These 
foods are breads, cooked cereals, ready to eat cereals, 
cornmeal, crackers, macaroni, spaghetti, noodles, rice, 
baked goods.

Choose 4 or more servings from this list every day. 
One serving counts as 1 slice of bread, 1 roll, or 3/4 cup 
of cornmeal, cereal, macaroni, rice. .

These foods provide incomplete protein, a little 
iron, B vitamins, and energy from carbohydrates.

Most people use some other foods like butter, mar-, 
garine, oils, sugar, syrup, jelly. These supply calories 
but add little nutrients to meals. These should not crowd 
out foods in the Basic. Four Food Guide. They should be 
used in small quantities to flavor foods. People who are 
overweight should use as little of these foods as possible.
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THE NUTRIENTS

Carbohydrates are divided into two groups: sugars
and starches. Carbohydrates are needed by the body for en- • 
ergy and to keep you warm. Some foods that contain sugar 
are cakes, pies, jellies, candy, soft drinks, fruits, milk. 
It is better to get the sugar from fruits and milk because 
they also supply the body with minerals and vitamins. 
Starches are found in foods in the Breads-Cereals Group 
plus a few vegetables like potatoes and corn.

Fats supply more energy than carbohydrates. Be
cause we eat more foods with carbohydrates than fats, we 
get most of our energy from carbohydrates. Fats are in 
foods like butter, margarine, fat in meat, salad dressings 
made with oil, baked goods made with shortening.

How do fats and carbohydrates keep you warm? When 
these nutrients are digested, they are stored in a layer
under the skin. This layer helps keep our body at the cor
rect temperature.

Proteins are needed by the body to build and repair 
skin, blood, muscles, hair, and nails. Since you are still 
growing, it is important to eat enough protein. Small 
children who do not eat enough protein may not grow right 
■ or may have weak bones and muscles.

Most protein foods come from animals like meat, 
fish, eggs, milk. These foods are better for you than pro
teins from plants. Some protein foods from plants are peas,
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beans, nuts, peanut butter, breads, cereals. These foods 
are called incomplete proteins. Soybeans are an exception. 
They are a plant but the only complete protein from plants.

Vitamins and minerals are in all foods. But dif
ferent vitamins and minerals are found in different foods 
and in different amounts. For example, some B vitamins are 
in milk, bread, cereals, meat; vitamin C is only in certain 
fruits and vegetables. The mineral calcium is in meat, 
dark green vegetables, milk. Each vitamin and mineral has 
a special job in the body to help control the body processes 
like your heartbeat or your eyesight or your blood clotting. 
Vitamins and minerals also help to protect you from disease 
by keeping your body in good condition.

These are the most common vitamins and how they 
help your body: .

: : Vitamin A maintain normal vision—
helps your eyes .get used to 
the light or dark

Vitamin C ' helps develop bones, teeth,
gums ;

maintains mucous linings of 
nose, throat, ears, other 
organs

Vitamin D develops strong bones and
teeth -

B vitamins needed for general good health,
thiamin, hair, eyes, skin
niacin, helps prevent infection
riboflavin aids the nervous system
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These are the most common minerals and how they

help your body:
Calcium builds. • strong bones, teeth,

nails
helps to clot the blood 

Phosphorus builds strong bones, teeth
Iron carries oxygen in the blood

Small amounts of other.vitamins and minerals are 
needed by the body, When you eat enough of the foods rich 
in the common vitamins and minerals then you will get 
enough of the others.

Water is not a nutrient, but is very important to 
your body. Water is needed by your body to:

1. help carry digested food to all parts of the body.
2. remove waste from the body.
3. control the.body temperature.

Large amounts of water are lost each day from the kidneys 
and by perspiration. This is why you should drink 6 to 8 
glasses of water every day.

The Basic Four Food Guide makes it easy for you to 
plan meals that include the nutrients you need each day. 
Choose foods from the Basic Four for each meal and include 
the amounts of foods suggested from each group. Learn to 
think of meal planning in terms of the Basic Four to meet 
your food needs.
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YOUR FOOD NEEDS1

In the United States there is enough food for 
everyone. Yet studies show that nearly half of the teen
agers are undernourished, not because they do not get 
enough to eat, but because they do not eat the right kinds 
of food. Young people who do not eat enough of the right 
kinds of food may become nervous and irritable. They may 
also tire easily, have complexion problems, or develop 
tooth decay.

Nutrients are the building blocks of foods. Foods 
we eat consist of more than one nutrient and varying amounts 
of nutrients. The nutrients are classified as carbohydrates, 
fats, proteins, vitamins, and minerals.

The nutrients from foods are needed by your body for 
three general purposes. Carbohydrates and fats are neces
sary to give you energy and to insulate the body. Proteins 
provide essential elements for building and repairing body 
tissues. Vitamins and minerals regulate the body's pro
cesses and help protect it from disease.

1Adapted from Carson and Ramee (1962) and Medved
(1970).
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You will need these nutrients for as long as you 

live. However, during periods of rapid growth, from birth 
to adolescence, you will have greater requirements for nu
trients.

A meal planning guide has been developed by the 
U. S. Department of Agriculture to use as a daily guide for 
food selection to meet these requirements. The Basic Four 
Food Guide lists your daily food requirements in four gen
eral groups and enables you to make your selection of foods 
from each group. The four food groups included in the Ba
sic Four are the Milk Group, the Meat Group, the Vegetable- 
Fruit Group, and the Bread-Cereal Group. All the foods 
included in each group are classified by their similar nu
trient contribution to the diet.
BASIC FOUR FOOD GUIDE.
MILK GROUP

The milk group includes the various forms of milk 
and milk products, such as whole, skim, non-fat dry, and 
evaporated milk, natural and processed cheeses, cottage 
cheese, ice cream.

The various foods in the milk group that can be 
substituted for one another is figured on the basis of their 
calcium content. Calcium is an essential mineral required 
by the body to manufacture strong bones and teeth. Common 
substitutions for various kinds of cheeses and ice cream 
for their milk equivalents are:



1 inch cube cheese = 2/3 cup milk 
1/2 cup cottage cheese = 1/3 cup milk 
1/2 cup ice cream = 1/4 cup milk

Everyone requires milk daily regardless of age. It 
is recommended that children drink 3 or more cups, teenagers 
4 or more cups, and adults 2 or more cups.

The milk group will provide you with the nutrients
calcium, complete proteins, riboflavin, vitamin A, and vit
amin D. 1
MEAT GROUP

The meat group combines all kinds of meat including 
beef, veal, pork, lamb; variety meats such as liver, kidney, 
heart; poultry and eggs; all fish; dried beans, peas, len
tils, nuts, and soybeans.

To help meet your daily protein requirement, you 
should select 2 or more servings of 2 to 3 ounces of cooked 
meat without bone from this group. You can substitute one
serving of cooked meat with 2 eggs, 4 tablespoons of pea
nut butter, or 1 cup of cooked dry beans, peas, lentils.

The meat group can supply either complete or in
complete protein depending upon which food you select.
Meat, poultry, fish, eggs, and soybeans will provide com- 
lete protein while dried peas, beans, and nuts provide in
complete protein. All the preceeding foods will provide 
necessary B vitamins and iron. Iron is essential in the 
blood to transport oxygen to all parts of the body.



VEGETABLE-FRUIT GROUP
All of the fruits and vegetables are included in 

this group. You must be careful to include the dark green 
and deep yellow fruits and vegetables for their rich supply 
of vitamin A, such as broccoli, carrots, pumpkin, spinach, 
sweet potatoes, apricots. You also heed to include one 
serving of a food rich in vitamin C such as oranges, grape
fruits , cantaloupes, strawberries, green peppers or 2 

' ■ . - - ■ 
servings of foods that are fair sources of vitamin C such
as raw cabbage, tomato, potatoes cooked in their skins, 
spinach.

Four or more servings are recommended each day from 
the fruit and vegetable group. A serving is 1/2 cup fruit 
or vegetable; or a portion as ordinarily served such as an 
apple or potato or 1/2 grapefruit. Your selection should 
include a citrus fruit or other fruit or vegetable high in 
vitamin C and a dark green or deep yellow vegetable for 
vitamin A at least every other day. You may include any 
other fruits and vegetables to give you a total of at least 
4 servings.

Fruits and vegetables are valued chiefly because of 
their contributions of vitamins and minerals, and especially 
their contribution of all the required amounts of vitamin C 
and Over half of vitamin A. Vitamins C and A are necessary 
for maintaining the healthy condition of skin and body
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tissues. Vitamin C is also necessary for healthy gums and 
vitamin A for normal functioning of the eyes.
BREAD-CEREAL GROUP

All the breads, cooked and ready to eat cereals, 
macaroni, spaghetti, rice, noodles, crackers, and cornmeal 
which are made from whole grain or enriched flour comprise 
this group.

To meet the daily requirements of this group, it is 
recommended you select four or more servings each day of 
these foods. A recommended serving is equal to 1 slice of 
bread, 3/4 cup of cereal, rice, or macaroni, or an ordin
ary portion of baked goods such as one roll or biscuit.

Cereals and breads furnish worthwhile amounts of 
B vitamins, incomplete proteins, energy from carbohydrates 
and small amounts of iron.

You will notice that foods rich in fats and sugars 
are not included in the Basic Four. These foods are rich 
in calories but provide almost no vitamins, minerals, or 
proteins. They are used to add flavor to other foods, such 
as butter or margarine on vegetables, sugar in puddings or 
beverages, jam and jelly on toast. Foods rich in fats and 
sugars are considered harmful when they crowd out other 
needed foods and when they overload your body with extra 
calories that cause overweight. Because fats and sugars
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are so high in calories, it is better to include them in 
- small quantities to complement the Basic Four rather than 
replace it. '
THE NUTRIENTS

Carbohydrates are divided into two groups: sugars
and starches. The function of carbohydrates is to provide 
energy and insulation for the body. Foods containing sugar 
include cakes, pies, jellies, candies, soft drinks, fruits, 
and milk. Most of your sugar requirement should be eaten 
as fruits and milk since these foods also supply necessary 
minerals and vitamins. Starches are supplied by food from 
the Bread—Cereal Group in addition to several vegetables, 
such as potatoes and corn.

Fats also provide the body with energy. However, 
since foods containing carbohydrates are more plentiful in 
our diets, we obtain most of our energy from carbohydrates. 
Foods which contain fat include butter, margarine, fats in 
meat, salad dressings made with oil, baked goods, made with 
shortening.

Insulation of the body is a result of the digestion 
of fats and carbohydrates. These nutrients are stored in 
layers beneath the skin's surface which acts to regulate 
the body's temperature.

Proteins function in building and repairing skin, 
blood, muscles, hair, and nails. It is very important to 
eat adequate amounts of protein druing the growth years.
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Particularly small children are affected by inadequate 
amounts of protein which can cause stunted growth and 
weakening of bones and muscles.

Proteins which come from animal sources such as 
eggs, fish, meat, milk, contribute more valuable protein 
than plants. The animal proteins are therefore known as 
complete proteins. Proteins which come from plant sources 
such as peas, beans, nuts, peanut butter, breads, cereals 
contribute less to the diet and are called incomplete pro
teins. Soybeans, although they come from plants, are an 
exception and contribute complete proteins to the diet.

All food contain some vitamins and minerals although 
the amount and type varies from food to food. For instance, 
milk, bread, cereals, and meats contain varying amounts of 
B vitamins, while vitamin C is only supplied by certain 
fruits and vegetables. The mineral calcium is obtained by 
eating meat, dark green vegetables, and milk. Each vitamin 
and mineral has a specific way in which it helps regulate 
the body processes, such as the heartbeat, normal vision, 
and clotting of the blood. Another function of vitamins 
and minerals is disease prevention. These nutrients help 
keep the body in a healthy condition.

The most common vitamins and their specific 'func
tions are:

Vitamin A maintains normal vision— helps
eyes adjust to light and dark
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Vitamin G helps develop bones, teeth, gums;

maintains mucous linings of nose,. 
throat, ears, other linings

Vitamin D develops strong bones and teeth
B vitamins needed for general good health-,

hair, eyes, skin 
helps prevent infection 
aids the nervous system

The most common minerals and their specific func
tions are:

Calcium builds strong bones, teeth, nails
helps clot blood

Phosphorus builds strong bones, teeth
Iron transports oxygen in the blood
Other vitamins and minerals are needed in small 

amounts. However, when you eat foods rich in the above nu
trients, then you should be well supplied with these other 
vitamins and minerals.

Although water is not a nutrient, it is essential 
in the body. Water functions in the body to:

1. help carry digested food to all parts of the 
body.

2. remove waste from the body.
3. control the body temperature.

Large amounts of water are lost daily from the kidneys and 
through perspiration. Therefore, it is recommended that 
everyone drink 6 to 8 glasses per day.
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The Basic Four Food Guide makes it easy for you to 

plan meals that include the nutrients you need each day. 
Learn to think of meal planning in terms of the Basic Four. 
Select foods from the Basic Four for each meal. Be care
ful to include the amount of food recommended from each 
group so your food needs will be met.
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