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INTRODUCTION 

This study was undertaken to investigate the food 

habi ts and nutritional knowledge of pregnant adolescents, 

relative to iron, calcium, and ascorbic acid. This study 

al s o determined whether food habits and nutritional know

ledge of pregnant adolescents, relative to these nutrients, 

c ou ld be improved by traditional presentation - discussion 

o r bet ter improved by autotutorial instruction. 

Almost one in five births in the United States are to 

a do l escents (McCarthy, Abbott, and Terry, 1979). There is 

s uggestive evidence that if the adolescen~ has not completed 

he r terminal growth phase prior to conception both she and 

he r infant have increased health risks. Iron deficiency 

anemia, one of the most prevalent complications of pregnancy, 

h a s been reported to occur in adolescents at a rate of 25 

t o 72% (Dickens, Mudd, Garcia, Tomar, and Wright, 1973; 

J ames, 1972). Reported incidence rates of preeclampsia and 

t oxemia in adolescents range from 5.7 to 27.8%. Premature 

l abor and delivery is more common among adolescents. Adol

e scents give birth to 19% of all infants born in the United 

States but account for 24% of all low birth weight infants, 

i.e., less than 2,500 grams. The maternal death rate for 

adolescents 13 - 19 years old is 13% greated than for women 
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i n thei r early twenties (McCarthy et al., 1979). 

The Committee on Maternal Nutrition of the National 

Research Council (1970) reported "nutritional status at the 

t i me of conception is a culmination of a girl's lifetime 

nut r i tional experience and is an important determinant of 

reproduc t ive efficiency" (p. 149). Studies indicate that 

the nutritional intake of adolescent women is inferior to 

all other age and sex groups ("Highlights from the Ten-State 

Nutri tion Survey," 1971). Pregnancy superimposes increased 

nutri tional demands. 

The inadequacies of essential nutrients in the diets of 

f ema le adolescents and suggestive evidence that poor nutri~ 

t i onal status adversely affects the outcome of pregnancy 

are obvious indications of the need for nutrition education. 

Moreover, evaluation of nutrition education programs and of 

different teaching methods is needed (Ullrich, 1971). 

A paucity of information regarding nutrition education 

for pregnant adolescents exists. Results from present studies 

are mixed. Frequently, method of instruction is not reported. 

A relatively new teaching method, autotutorial or modular in

struction, has been introduced at all levels of formal and 

informal education with generally favorable results. No 

studies could be found where this teaching method had been 

tested with pregnant adolescents. 
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This study was undertaken in view of the pressing 

need to teach the pregnant adolescent basic nutrition 

knowledge which will lead to positive changes in dietary 

habit s. 



STATEMENT OF PROBLEM 

There were two research problems in this study. The 

fi rst prob lem investigated was: Will a self-instructional 

nutri tion education module significantly increase the 

nutriti on knowledge of pregnant adolescents? The independent 

v ariab le was the self-instructional nutrition education 

module. The dependent variable was the test scores of the 

parti cipants. 

The second research problem studied was: Is there a 

s ign ificant i mprovement in the dietary habits of the 

part icipants as reflected by increased dietary intakes of 

ascorbic acid, calcium, and iron? The independent variable 

was the self-instructional nutrition education module. The 

de pendent variable was the dietary intakes of ascorbic acid, 

ca lcium, and iron. 

4 



HISTORICAL PERSPECTIVE 

Adolescence is a time of rapid physical growth and 

maturation. Consequently, the Recommended Dietary Allowances 

of the female adolescent are the highest of any female age 

group. Despite this increased need, the Ten-State Nutrition 

Survey found the nutritional intake of adolescent females 

inferior to all other age and sex groups ("Highlights from the 

Ten-State Nutrition Survey,'' 1971). Pregnancy imposes 

additional nutritional needs. Adolescent girls, whether 

pregnant or not, frequently do not ingest the Recommended 

Dietary Allowances for iron, calcium, and ascorbic acid 

(Hamptom, Huenemann, Shapiro, and Mitchell, 1967; Schorr, 

Sanjur, and Erickson, 1972; Van de Mark and Wright, 1972; 

Harrill, Lynch, and Shipman, 1973; Springer, Byrne, and 

Block, 1977). 

The culuminative effects of inferior diets and the 

stress of adolescence and pregnancy may account for the in

creased health risks of the young mother and her infant. 

Several studies identified the major medical complications of 

adolescent pregnancy as: (a) iron deficiency anemia 

(McCarthy et al., 1979; Mahan, 1979; James, 1972); (b) 

toxemia (McCarthy et al., 1979; Stickel and Ma, 1975; 

Hutchins, 1978; Grant and Heald, 1972; James, 1972); 

5 
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(c) premature labor and delivery with resulting low birth 

weight infants, i.e., weight less than 2,500 grams (Zlatnik 

and Burmeister, 1977; Grant and Heald, 1972; Stickle and Ma, 

1975; Kaminetzky, Langer, Baker, Frank, Thomson, Numves, 

Opper , Behrle, and Glista, 1973; James, 1972; McCarthy et al., 

1979 ). (d) preeclampsia (Dott and Fort, 1973; Hutchins, 1978; 

Zlat nik and Burmeister, 1977; Kaminetzky et al., 1973; James, 

1972 ), and (e) elevated maternal and/or infant morbidity and 

mort ality rates (James, 1972; McCarthy et al., 1979; Mahan, 

1979; Stickle and Ma, 1975; Hutchins, 1975). 

Though circumstantial evidence strongly suggests that 

poo r nutritional status may contribute to the complications 

of ado lescent pregnancy, few studies have been able to 

correlate pregnancy complications with dietary inadequacies. 

Mahan (1979) reported most complications of adolescents 16 

years old and younger were directly or indirectly related 

to poor nutritional status. In another study (Kaminetzky 

et al., 1973), patients who delivered low birth weight infants 

and who had preeclampsia all had borderline intakes of protein, 

low total caloric intake, and low circulating levels of 

pyridoxine. 

The Special Supplemental Food Program for Women, 

Infants, and Children (WIC) was established in 1972 in an 

effort to improve the nutritional status of pregnant a.nd 
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l actating women, infants, and children who are determined to 

be a t nutritional risk. This feeding program is unique among 

f eder a l feeding programs in that nutrition education is an 

e sse ntia l component of the program. A basic assumption of 

the program is that provision of nutritious foods and nu

tr i t i on information will automatically change attitudes 

le a ding to a change in dietary behavior or habits. 

Evidence of a positive relationship between nutrition 

knowledge and the dietary habits of adolescents is limited 

and conflicting. ~ 1963 study (Hinton, Eppright, Chadderdon, 

and Wolins) reported that nutrition knolwedge and desirable 

eat ing practices of adolescent girls, age 12 to 14 years old, 

were positively related. Nutrition knowledge was measured 

by the girls' ability to apply nutrition principles in se

le cting adequate diets. Other factors contibuting to the 

se lection of desirable food intakes were identified as 

maturation, family relationships, psychological adjustment, 

overweight and concern about overweight, the enjoyment of 

f ood, and health as a value. 

In a study of high school boys and girls, Hampton, 

Huenemann, Shapiro, and Mitchell (1967) discovered little 

relationship between nutrition knowledge and dietary ade

quacy. Nutrition knowledge was measured by the ability to 

name the Basic Four Food groups. The researchers concluded 
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f req uency of eating was a better index to dietary quality 

than nutrition knowledge. 

Schwartz (1975) investigated the relationship between 

nutr i tion knowledge, attitudes, and practices of young 

fema le high school graduates. The women had been out of 

school four years. He observed a relationship between nutri

ti o n knowledge and attitudes and between attitudes and 

p ract ice, but there was no direct relationship between 

nutr i tion knowledge and practices. 

An extensive literature search produced few studies 

regarding the effects of nutrition knowledge on dietary 

pr a c t ices during pregnancy, especially of the adolescent. 

Ha rrill, Lynch and Shipman (1973) calculated the nutritive 

v alue of the diets of 30 pregnant women, 18 - 35 years old. 

Sixteen of the women had received no nutrition instruction; 

fourteen of the women had received some formal nutrition 

i n struction either from college courses or from physicians 

at prenatal care clinics. Results of the analysis of two 

sets of three-day food records indicated nutrition instruction 

h ad more influence on food selection than did family income 

o r educational level. However, a statistically significant 

difference in mean nutrient intake between the two groups 

was found only for calcium (p < .01). 
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Kaminetzky et al., (1973) reported that intensive nutritional 

counselling of pregnant adolescents failed to improve the 

diets of approximately 50% of the women. Neither methodology 

nor amount of instructional time was indicated. 

A later study (Hunt, Jacob, Ostergard, Masri, Clark, 

and Coulson, 1976) of low-income pregnant women of Mexican 

descent, age 18 to 31 yearsold, produced more favorable re

sults . A three-hour nutrition education program improved 

nutr i tion knowledge and produced significant changes in 

die t ary habits. Method of instruction was not reported. 

Walker (1978) concluded that a one-hour nutrition 

edu cation program improved nutrition knowledge and the 

diet ary habits of pregnant women. Instructional methods were 

tr aditional presentation - discussion and two varieties of 

pro grammed instruction. 

A review of 26 nutrition education programs, conducted 

a t various stages of the life cycle (McKenzie and Mumford, 

1965), showed that 20 of the 26 studies found subjective or 

ob jective changes in dietary habits after nutrition education. 

The Committee on Maternal Nutrition of the Food and 

Nutrition Board of the National Research Council (1970) 

recommended that "research (be conducted) to determine 

e ffective educational methods for developing eating habits 

that promote desirable nutritional status. ' ' Nevertheless, 
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only one study was found which attempted to evaluate differ

ent teaching methods. Walker (1978) compared the effective

ness of traditional presentation - discussion with a pro

grruTh~ed workbook and a self-instructional slide tape 

presentation. Although all instructional methods increased 

nutr itional knowledge and improved dietary intakes, the slide 

tape program produced a greater change in dietary intakes. 

A self- i nstructional slide tape presentation is a form 

of autotutorial or modular instruction. A module is a highly 

organized unit of learning which is self-contained, designed 

fo r a specific purpose, and is demarcated by specific ob

j ectives, expressed in terms of behavior the learner should 

be able to demonstrate after completing the unit (Russell, 

1974). 

Autotutorial instruction offers many advantages to the 

student: the student becomes actively involved in the learn

ing process; students develop a sense of responsibility for 

their own learning; students can progress at their own rates 

since the materials are self-paced (Stick and Manatt, 1970; 

Silverman, 1964). When relied on completely, Silverman 

(1964) stated that a possible disadvantage would be a re

duction in the formation of person-to-person relationships. 

A module can be varied in scope requiring from a fraction of 

an hour to several weeks for completion (Burns, 1972; Duke, 

1975). 
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The term autotutorial instruction was preceded by the 

te rm audio-tutorial instruction. These terms did not appear 

in educational literature until the 1960's. The principle 

advocates of this teaching method were N. S. Postlethwait and 

hi s co-workers who instituted this teaching method at Purdue 

Un iversity in 1962 (Postlethwait, Novak, and Murry, 1969). 

However, the concept of individualized or personalized ed

u c ati on is not new. As early as 1913, a system of individual

ized education was developed and implemented by Burk which 

a llowed each of the 700 students in his school to progress 

at his own rate, each being tested and promoted as he demon

s t rated competence (Mickelson, 1972). In the 1950's, the 

c o ncept of individualized learning was given new impetus by 

t he theory of learning proposed by B. F. Skinner. This 

theory, operant conditioning, stated that learning was de

p en dent upon observable behavior which could be manipulated 

b y reinforcement with rewards being given for desired re

sponses (Howsam and Houston, 1972). Learning moduels de

ve loped from both this theory and the trend toward indi

vi dualized instruction. 

Autotutorial instruction has been applied to a wide 

range of subject matter at all levels of formal and informal 

education. A number of studies hav involved the comparison 

of the effectiveness of traditional methods of teaching and 
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autotutorial instructional methods. In a review of 44 studies 

comparing student achievement with autotutorial instruction 

and traditional instructional methods, 30 studies favored 

autotutorial instruction (Fisher and MacWhinney, 1976). 

None of the studies involved nutrition education. Walker 

(1978) demonstrated the effectiveness of the method in teach

ing pregnant women basic nutrition concepts. The favorable 

results from these studies and the need to teach pregnant 

adolescents basic concepts of nutrition which will lead to 

posi tive changes in dietary habits formed the genesis of 

thi s study. 



HYPOTHESES 

The research hypothese of this study were : 1) There 

i s a s tatistically significant difference in the nutrition 

k nowl edge between pregnant adolescents who have completed a 

s e lf-instructional nutrition education module and the control 

g roup which has nutrition education in the traditional 

meth od of presentation - discussion; 2) There is a statistic

a l ly significant difference in the dietary intake between 

pr egnant adolescents who have completed a self-instructional 

nu t r ition education module and the control group which has 

n utrition education in the traditional method of presentation -

d i scussion. Dietary intake was defined as intakes of ascorbic 

a c id, calcium, and iron. 

The null hypotheses and the hypotheses that were 

t ested are: 1) There is no statistically significant differ

e n ce in the nutrition knowledge between pregnant adolescents 

who have completed a self-instructional nutrition education 

module and the control group which has nutrition education in 

the traditional method of presentation - discussion; 2) There 

is no statistically significant difference in the dietary in

take of ascorbic acid, calcium, and iron between pregnant 

adolescents who have completed a self-instructional nutrition 

education module and the control group which has nutrition 

13 
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educat i on in the traditional method of presentation -

d iscussion. 

Change in nutrition knowledge was measured by a 

nutri tion knowledge test administered as a pre- and post

test. Change in dietary intakes was evaluated by comparing 

each group's mean intake of calcium, iron, and ascorbic 

acid. Intake of these nutrients was estimated by comparing 

the i ntake records with available tables of food composition 

(Church and Church, 1978; U. S. Department of Agriculture 

Han db ook 456) and from information provided by the food 

manufacturer. The minimum level for rejecting the null 

hypotheses in this study was the p < .05 level. 



METHODS AND PROCEDURES 

Sampling 

This study was limited to 30 patients enrolled in the 

Sunnyside Health Clinic in Harris County, Texas. The 

parti cipants were adolescents, age 14 - 17 years old, in their 

f irst or second trimester of pregnancy. Participants were 

coming to the prenatal clinic for their first visit, primi

paras, and enrolled in the Special Supplemental Food Program 

fo r Women, Infants, and Children (WIC). Educational levels 

a nd socio-economic status varied. 

Random sampling was used to select participants. With 

this method, each individual within the population had an 

e qual chance of being sleeted (Downie and Starry, 1977). 

Si nce the names of the participants were not known prior to 

their arrivial at the clinic, assignment to the experimental 

or control group was sequential. As the subjects presented 

themselves, a modified fishbowl procedure determined their 

a ssignment to a group. 

The ~omen were told the purpose of the study and 

signed a written consent form (Appendix A). Since the study 

was non-invasive, only the signature of the participants was 

obtained. 

A general instruction sheet and food record form 

(Appendix B) were reviewed with the participants. A com-

15 
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pleted sample of a food record form was given to each woman 

as an aid in keeping the three-day food records. Data for 

the s ample form were obtained from each woman through a 24 -

hour dietary recall. Food models and various size glasses 

and s poons were used to help the women judge their food 

portion sizes. 

Instrumentation 

Initially, a three-member panel of experts reviewed 

and recommended changes in the module and nutrition know

ledge test. The nutrition education module (Appendix C) 

and nutrition knowledge quiz (Appendix D) were then tested 

on a random sample of 30 women not connected with the study 

but of the same population. Their recommendations for im

provement of the module included shorter presentation time 

an d fewer questions on the nutrition knowledge test. Follow

i ng these recommendations, presentation time was reduced 

f rom 20 to 15 minutes and the number of test items was re

duced from 15 to 12. An item analysis was performed and 

indices of difficulty and discrimination calculated. A test 

item was accepted if the index of difficulty value was be

tween 0.45 and 0.55 percent. Ebel (1979) recommends that 

items of middle difficulty be favored in the construction of 

tests. A test item with an index of discrimination of 0.40 

percent or higher, a level Ebel suggests as indicating a very 
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good item, was accepted. Of the original 15 questions, seven 

me t the established criteria. Five of the remaining questions 

we re rewritten. Due to time constraints, no further analysis 

of the test was performed. 

Participants were tested for their nutrition knowledge 

p rior to and immediately following the nutrition education 

program. The nutrition education program emphasized the 

r ecommended number and size of servings of calcium, iron, 

an d ascorbic acid - rich food, sources of these nutrients, 

an d the importance of these nutrients to reproductive 

e ff iciency and good health. Material for the nutrition ed

ucation program was adapted from ''Nutrition Guide for 

Pregnancy," a publication of the City of Houston Health 

Dep artment. The experimental group viewed a slide-tape 

p resentation of the material; the control group was given 

i nstruction through the traditional presentation - discussion 

method. 

St atistical Analysis 

The two-factor mixed design with repeated measures 

on one factor analysis of variance was used to analyze the 

data. This design permitted comparison of the overall per

formance of the participants in the experimental group over 

the two trial periods. It also permitted evaluation of the 

changes in performance shown by the subjects during the ex

perimental session (Downie and Starry, 1977). 



RESULTS AND DISCUSSION 

Nutri tion Knowledge 

Two instructional methods, presentation - discussion 

a nd autotutorial, were employed in teaching nutrition to 

pregnant adolescents. Postinstructional changes in nutrition 

knowl edge and dietary intakes of calcium, iron, and ascorbic 

aci d were assessed. Scores were analyzed statistically using 

the two-factor mixed design with repeated measures on one 

f actor analysis of variance. The data were interval level 

a n d continuous. An inter-group comparison of pretest scores 

indi cated that the groups were homogeneous in regard to their 

nut rition knowledge prior to the initiation of the study. 

The maximum possible score on the nutrition know

ledge test was 12. Results from this test are presented in 

Table l, Figure 1, and Appendix E. The pretest mean scores 

o f the control and experimental groups were 4.5 and 4.9, 

respectively. Test scores for the control group ranged from 

o ne to ten; test scores for the experimental group ranged 

fr om three to seven. 

After exposure to the nutrition education program, 

posttest scores for both groups increased significantly 

(p < .001). The control group's mean posttest score was 8.6. 

Scores ranged from 2 to 12. The experimental group's mean 

18 
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TABLE 1 

Mean Scores Achieved on the Nutrition Knowledge 
Test by the Control and Experimental Groups 

Before and After Nutrition Education 

Group Pretest Post test Mean 
Difference 

Control 4.5 8.6 4.1 

Experimental 4.9 7.9 3.0 
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postt est score was 7.9. Range of posttest scores was from 

4 to 12. These scores suggest that the autotutorial tech

nique used in this experiment was as effective as the tra

ditional presentation - discussion method. 

Figure 1 illustrates that there was an interaction 

effect between the teaching method and the testing period. 

This figure implies that the traditional presentation -

discussion method was more effective in increasing nutrition 

knowl edge. However, analysis of the test data indicated 

the re was no significant difference between the posttest 

scores of the two groups. Thus, the results failed to reject 

null hypothesis which stated: There is no statistically 

signi ficant difference in the nutrition knowledge between 

adolescents who have completed a self-instructional 

nut rition education module and the control which has 

nutrition education in the traditional method of presentation -

discussion. 

Dietary Intakes 

The second research problem of this study sought to 

determine if there was a statistically significant differ

ence in the dietary intakes of calcium, iron, and ascorbic 

acid between pregnant adolescents who had completed a self

instructional nutrition education module and a control group 

who had the same information presented by the traditional 

presentation - discussion method. The participants recorded 
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their food intakes for three days prior to and immediately 

foll owing nutrition instruction. Food values were calcu

lated as described earlier. These figures were expressed in 

actual values and used to estimate the percentage of the 

Recommended Dietary Allowances (RDA, 1979), met by the diet 

f or each nutrient. To estimate the RDA for pregnant ado

lescents the increase in allowance recommended for adult 

p regnancy was added to the highest value recommended for 

each participant in her age range. 

The mean, standard deviation, and the range for 

nutrient intake of the two groups before and after nutrition 

e ducation are shown in Table 2. Statistical summary tables 

a re presented in Appendices . F, ' G, and H. The large standard 

d eviations and wide ranges reflect the marked variations in 

nutrient intake among individuals. Additionally, nutrient 

i ntake for some individuals varied greatly from day to day. 

An analysis of variance technique was employed to determine 

statistically significant differences between the groups' 

mean intakes. 

Calcium 

A comparison of the mean calcium intake of the women 

who received the experimental instruction with those who re

ceived the control instruction showed no significant differ

ences. Mean group calcium intakes are presented in Table 3. 



TABLE 2 

Group Means and Range of Nutrient Intake for Three-Day Periods 
Before and After Nutrition Education 

Nutrients Initial Final 
Dietary Intakes (mg) Dietary Intakes (mg) 

Mean Mean 
.consumption (S.D.) Range Consum~tion (S.D.) 

.Control Group 

Calcium 2723 (~ 2030) 240-7051 2385 (~ 2669) 

Iron 39 ( + 19) 13-76 42 (+ 22) 

Ascorbic Acid 452 (+ 405) 48-1243 429 (+ 270) 

Experimental Group 

Calcium 2923 (+ 1563) 984-5662 3064 (~ 1590) 

Iron 49 (~ 24) 21-112 48 (~ 22) 

Ascorbic Acid 550 ( + 441) 142-1658 935 (+ 1371) 

-- -------~~~-~~-·---------- --

Range 

1039-5494! 

16-105 

34-1055 

530-688 

24-105 

51-5701 

tv 
w 
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TABLE 3 

Mean Calcium Intake of the Control and Experimental 
Groups Before and After Nutrition Education 

Pre-
Group Instruction 

(mg) 

Cont rol 908 

Experimental 974 

Post
Instruction 

(mg) 

795 

1202 

·Mean 
Difference 

(mg) 

-113 

227 
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Prior to instruction, the mean calcium intake of the control 

and experimental groups were 908 and 974 mg., respectively. 

The preinstructional range of intakes for the control group 

was f rom 80 to 2,350 mg.; the range for the experimental 

group during this time was from 328 to 1,887 milligrams. 

Following nutrition instruction, the mean intake of the 

cont rol group was 795 mg. compared to 1,201 mg. consumed by 

the experimental group. Postinstructional range of the con

t rol group was 346 to 1,831 mg. while that for the experi

ment al group was 491 to 2,229 milligrams. The wide vari

ation of calcium intake both within and between treatment 

periods may account for the finding of no significant differ

e nce between the methods of instruction. 

An interaction graph, Figure 2, illustrates that there 

was no interaction effect between the teaching method and the 

testing period. This implies that method of instruction and 

dietary intakes of calcium act independently of each other. 

The median or middle term of variation - the point in 

a distribution at which there are exactly the same number 

of scores above as well as below it - is not affected by 

the size of extreme terms and does not require the assumption 

of distribution normality. Thus, it is useful for discussing 

the values recorded in this study. The pre- and postin

structional medians of the control group were 687 and 753 mg. 

of calcium. These intakes represent 43% and 47% oJ the RDA. This 
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indi cates a mildly positive change in the dietary intakes of 

the control group. The pre- and postinstructional medians for 

the e xperimental group were 843 mg. or 53% of the RDA and 1,072 

mg. o r 67% of the RDA. There was, again, a positive change in 

dietary intakes. Moreover, the magnitude of change was great

er fo r the group receiving autotutorial instruction. 

Judgement of nutritional changes on the basis of mean or 

median intake obscures individual changes. The possibility of 

diet ary changes may be more accurately assessed by determining 

the percentage of diets containing substantially less than 

two-thirds of the RDA. Diets which regularly provide less 

than two-thirds of the RDA for one or more nutrients have been 

rate d poor (Dietary Levels of Households, 1965). Prior to the 

nutrition education program, five participants of each group 

o r 33% of each group consumed diets containing two-thirds 

or more of the RDA for calcium while ten participants or 67% 

of each group consumed diets containing less than two-

thirds of the RDA. Data are presented in Figure 3. Follow

ing the nutrition education program, there was no change in the 

number of participants in the control group who consumed two

thirds or more of the calcium RDA; however, four particiapnts 

did increase their calcium intakes but not in sufficient 

quantities to attain two-thirds of the RDA. 

In contrast, five of the ten experimental group par-
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ticipants who before instruction failed to meet two-thirds 

of th e RDA altered their intakes to reach this level. There

fore, following instruction, ten members or 67% of the auto

tutorial group attained a calcium intake of two-thirds or more 

of the RDA. The other five participants did increase their 

intakes but not enough to attain two-thirds of the RDA. 

Obviously, positive dietary changes occurred. However, in 

cons idering the hypothesis of this section of the study, no 

significant results could be stated upon analysis of the be

havioral datum chosen as an index of change. 

Iron 

Statistical comparison of the cont~ol and experimental 

post instructional mean iron intakes revealed no significant 

difference. This indicated that autotutorial instruction 

was no more effective than traditional presentation - discus

sion in modifying iron intakes. As with the dietary intakes 

of calcium, wide variations within the groups and between 

treatment periods were noted. Mean group iron intakes are 

presented in Table 4. 

Prior to instruction, the mean iron intake of the con

trol group was 12.5 mg. or 69% of the RDA compared with that 

of the experimental group of 16.4 or 91% of the RDA. The 

range for the control group was 4 to 25 mg. while that of 

the experimental group was 8 to 37 milligrams. After com-
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TABLE 4 

Mean Iron Intake of the Control and Experimental Groups 
Before and After Nutrition Education 

Pre-
Group Instruction 

(mg) 

Control 12.5 

Experimental 16.4 

Post
Instruction 

(mg) 

14.0 

16.1 

Mean 
Difference 

(mg) 

1.5 

-.3 
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plet ion of the nutrition education program the mean daily 

int ake of iron for the control group was 14 mg. or 78% of 

the RDA. The experimental group consumed 16.1 mg. or 89% 

of t he iron RDA. A possible cause for the non-significant 

fin di ng of the statistical analysis is the fact that the 

initi al iron intake of the experimental group was consider

ably higher than that of the control group. Quite possibly 

the groups were unequal prior to treatment. 

The median iron intake of the control group increased 

from 11 mg. to 12 mg. following the nutrition education pro

gram. Examination of the experimental group's data revealed 

a pre- and postinstructional median of 14 milligrams. The 

dat a are indictative of a modest improvement in the control 

group's mean and median iron intakes. 

An interaction graph, Figure 4, illustrates no inter

action effect between the teaching method and the testing 

period. This suggests that method of instruction and dietary 

intakes of i~on act independently of each other. 

Inequality between treatment groups is strongly 

suggested by the fact that initially only six participants 

or 40% of the control group had dietary iron intakes of two

thirds or more of the RDA compared with 12 members or 80% 

of the experimental group (Figure 5). After the nutrition 

education program was completed, ten members or 67% of the 

control group had dietary intakes of at least two-thirds 
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of t he RDA. Additionally, one woman ingested more iron 

but her intake failed to reach two-thirds of the RDA. In 

the e xperimental group dietary intakes of two-thirds of 

the RDA declined to 11 members or 73% of the group. The 

data also indicate the limitations imposed by a small 

sample as a change in the dietary intake of one individual 

altered the percent of participants with adequate iron 

int akes by 13%. Moreover, the RDA of 18 mg. of iron is very 

narrow so that the inclusion of one small meat serving such 

as a chicken thigh or one meat substitute such as one large 

egg may determine if the intake meets two-thirds of the RDA. 

Results of the statistical analysis preclude reject

ing the null hypothesis of no significant difference be

t we en instructional treatment groups as measured by actual 

dietary iron intakes. However, when the data are examined 

in terms of participants attaining two-thirds of the RDA, 

t he traditional presentation - discussion was more effective 

t han the autotutorial method in producing positive changes in 

i ron intakes. 

Ascorbic Acid 

The effectiveness of the autotutorial or experimental 

t e achin g method in altering dietary intakes of ascorbic 

a cid was also determined through the use of a two-factor 

r epeated measures statistical technique. No significant 
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difference was observed between the postinstructio nal mean 

int akes of the experimental and control groups. Thus, the 

results failed to reject the null hypothesis. Mean group 

ascorbic acid data are presented in Table 5. Initially, the 

mean ascorbic acid intake of the control group was 151 mg. 

and that of the experimental group was 183 milligrams. The 

cont rol group's intakes ranged from 17 to 414 milligrams; the 

ange for the experimental group was 47 to 553 milligrams. 

Extreme variations in individual mean ascorbic acid 

i nt ake were observed within and between the groups during 

each treatment period. An estimated intake for one partic

i pant was 23 times greater than the RDA; conversely, an in

dividual low of 11% of the RDA was observed. After the 

nutrition education program, the control group's mean intake 

decreased to 143 mg. and the range narrowed to a low of 11 mg. 

and a high of 352 milligrams. The experimental group's post

instructional mean intake increased to 312 milligrams. Un

doubtedly, this dramatic increase was largely attributable to 

the high consumption (1,900 mg.) of one individual. Moreover, 

the lower range of intake decreased to 17 milligrams. An in

teraction graph (Figure~) was constructed. As with dietary 

intakes of calcium and iron, this graph illustrates the lack 

of interaction between the teaching methods and the testing 

period. This finding suggests that method of instruction 
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TABLE 5 

Me an Ascorbic Acid Intake of the Control and Experimental 
Groups Before and After Nutrition Instruction 

Group Pre- Post- Mean 
Instruction Instruction Difference 

(_mg) (_mg) (mg) 

Control 151 143 .:...s 

Experimental 183 312 129 
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and dietary intakes of ascorbic act i ndependentl y of one 

another. 

For the control group, the median - the central tend

ency term least affected by extreme terms, was 119 mg., 

ini tially but declined to 114 mg. after instruction. This 

meausre, as well as the mean, indicates decreased consumption 

aft er the instructional program for the control group. The 

pre- and postmedians for the experimental group were 151 mg. 

and 158 milligrams. Accordingly, the data reflect a slight 

increase in dietary intakes of ascorbic acid for the ex

perimental group. 

¥fuen changes in dietary ascorbic acid intakes were 

evaluated using two-thirds of the RDA as the criterion 

measure, a more distinct pattern emerged (Figure 7). Before 

the nutrition instruction ten or 67% of the women in the 

control group consumed at least two-thirds of the ascorbic 

acid RDA. After instruction, the percentage of women in the 

control group who attained two-thirds of the RDA was 87% or a 

gain of 20%. The postinstructional percentage for the ex

perimental group was 93% or an increase of 6%. Therefore, 

these results indicate both instructional methods can bring 

about positive changes in dietary intakes of ascorbic acid. 

The magnitude of change was greater for the control group in

dicating that the traditional presentation - discussion method 

was more effective than the experimental autotutorial method. 
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Based on the chosen index of behaviora l change, the 

null hypothesis which stated that "there is no statistical 

d i ffe rence in the dietary intake of ascorbic acid ... between 

p regnant adolescents who have completed a self-instructional 

nutri tion education module and the control group which has 

nutri tion education by the traditional method of presentation -

discussion" could not be rejected. Similar findings were re

ported for nutrition knowl~dge and changes in dietary intakes 

o f ca lcium and iron. Contributory factors may include the 

f ollowing: 

1) length of the nutrition education program 

2) dependency on information to change attitudes 

which leads to a change in behavior and 

3) selection of an inappropriate criterion 

measure for evaluating dietary changes. 

Effective nutrition education programs generally in

v o lve repeated exposure of the participants to the basic 

concepts of sound nutrition. The presentation time of both of 

t he autotutorial instructional methods was limited to 15 min

ut es. Additional time was required for introduction to use 

o f the equipment and to the module. During the 15 minute 

presentation, three major nutrients, their function, the 

amounts and serving size, as well as their importance to the 

h ea lth and well-being of the expectant mother and her fetus, 
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were presented. Clearly, this required the presentation of 

much factual information within a brief time period. In 

addi tion, a visit to the nutritionist was usually the last 

healthcare giver that the women saw before leaving the 

clin ic. Many of the women were at the clinic several hours 

( three to four) before working through the module. There

f ore , fatigue may have contributed to the participants 

"mi ss ing" much of the information. 

Findings from this study suggest that imparting in

f ormation - whether through autotutorial or presentation -

discussion techniques -- is inadequate in modifying dietary 

behaviors. Before behaviorial changes can occur, Krathwohl, 

Bl oom and Masia (1964) state the individual must move 

t hrough five basic steps in the affective domain. The 

concept "internalization" describes the major process of the 

a ffective domain. As internalization progresses the 

i ndividual comes to attend to phenonema, to respond to them, 

t o value them, and to conceptualize them. Since changed be

havior is a function of changed attitudes, nutrition education 

p rograms need a balanced approach of cognitive, affective, and 

behavioral strategies. The module developed for this study 

stressed cognitive responses such as recall and recognition 

of facts. 

Changes in dietary intakes in this study were evaluated 

by comparing the groups' mean pre- and postinstruction 
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nutrient intake. Among individuals in a controlled 

fee ding environment such as a hospital or penal institution, 

perhaps this criterion measure would be suitable. However, 

among individuals with free access to food, the wide vari

ations in daily intake masked changes. A better criterion 

me asure would have been percentage of change in dietary 

int akes. 



CONCLUS I ONS 

Results from this study indicate that an autotutorial 

nutr ition education program for pregnant adolescents was as 

effective as a ··traditional presentation - discussion method 

in increasing nutrition knowledge and altering dietary intakes 

of c alcium, iron, and ascorbic acid. Since no significant 

diff erences between types of treatment was observed, it 

cou l d be assumed that either of the two instructional 

t e chniques could be used to achieve similar results. 

Examination of the data, relative to calcium, reveal 

that the mean calcium intake for the control or presentation -

d iscussion group declined from 908 mg. to 830 mg. after in

st ruction. The autotutorial treatment group increased their 

mean intake from 974 mg. to 1,203 mg. Based on the number of 

i ndividuals within each group who were ingesting two-thirds 

or more of the RDA after instruction, the autotutorial method 

was more effective. Prior to treatment a total of 5 partici

pants within each group were ingesting less than two-thirds 

of the RDA. After treatment no change was observed in the 

control group; on the other hand, ten members or 67% of 

the autotutorial group consumed two-thirds or more of the RDA. 

Mean iron intake for both the control and experimental 

groups increased following instruction ; however, there was 

no significant difference between the two groups. Prior to 

43 
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ins t r uction 6 members or 40% of the control group were in-

gesting two-thirds or more of the RDA; in the experimental 

group 12 participants or 80% of the group consumed two-thirds 

or more of the RDA. Following the instructional period 10 

members or 67% of the control g roup were ingesting two-thirds 

or more of the RDA: within the experimental group the 

number declined to 11 or 73% of the participants attained 

two-thirds or more of the RDA. 

Preinstructional mean ascorbic acid intake for the 

control group was 151 mg. compared to a postinstructional 

me an intake of 143 milligrams. For the experimental group, 

the preinstructional mean was 183 mg. with the post mean 

ri sing to 312 milligrams. Analysis of the data in terms 

of number of participants ingesting two-thirds or more of the 

RDA show that more members of each group ingested two-thirds 

or more of the RDA following instruction. Prior to instruction 

10 members or 67% of the control group attained this level; 

after instruction the number increased to 13 or 87% of the 

group. For the experimental group the nmnber increased from 

13 to 14 members, a percentage increase of six. 

Wide variations in nutrient intake existed both ~ithin 

and between groups during this study. To reduce these ~ari-

ations which may partially account for the lack of statistical ' , 

difference in instructional methods, a measure of differences 

other than group mean intakes should have been used. 



IMPLICATIONS FOR FUTURE RESEARCH 

Results from this study suggest that informational 

app r oaches to modifying dietary behaviors are inadequate. 

Learning experiences beyond presentation - discussi.on 

(looking) and autotutorial (seeing) are needed to modify 

be havior. Nutrition educators need to develop programs 

wh i ch apply the principles of learning. 

Additionally, the findings indicate that repeated 

exposure to the principles of sound nutrition is needed be

f o re learning occurs. A major limitation of this study was 

the length of the instruction (15 minutes) and limited 

contact (two meetings) with the participants. Four modules, 

one for each nutrient and an introductory module, should be 

developed. The introductory module could include very basic 

c oncepts such as the simple physiology of pregnancy and 

definitions of key words used. This seems necessary to 

provide a framework to the patient for understanding the 

importance of nutrition. The patient should have some basic 

understanding that food is eaten, digested in the gastro

intestinal tract, and absorbed into the blood. The 

nutritional dependence of the fetus on maternal diet must 

be emphasized. 

Results indicate than an inappropriate criterion 

measure -- change in group mean intake -- was selected. 
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During the course of the study, extreme variations in 

die tary intakes existed both within and between treatment 

groups. A comparison of the percentage of participants 

at taining two-thirds or more of the RDA, perhaps, would be 

more meaningful. 



APPENDIX A 



47 

APPENDIX A 

CONSENT FORM 

TO THE PARTICIPANT: 

I, Judy Fraley, would like to involve you, ------------------
in a study concerning nutrition education. This research is 

being conducted in order to fulfill my requirements for my 

Master 1 s Degree in Science from Texas t-Joman 1 s University.· The 

purpose of the study is to determine the effectiveness of a 

self-taught nutrition education lesson in improving the 

nutrition knowledge and dietary habits of pregnant adolescents. 

Initially, you will be asked to keep a 3 day food record of 

all the foods that you eat. You then will be given a short test 

on nutrition. You will either be asked to complete a self

ta~ght nutrition education lesson or to receive nutrition 

education material from me. After completing the nutrition 

education material, you will be asked to keep another 3 day 

food record and take another short test on nutrition. 

During the study you will have the inconvenience of filling 

out the three day food records and taking the nutrition tests. 

Identification numbers will be used on all forms to protect your 

identity. 

During the study you may derive the benefit of improving 

your ability to make wise food choices. The scores you make on 

the tests or your participation in this study will have no 

effect on your eligibility for services at the Health Clinic. 

You may withdraw from the study at any time. If any part of 

this project is written into a report, your name will not be used. 
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_;FPENDIX -~ 

If you have any questions, feel free to ask me. I would 

very much appreciate your participation in this study. 

I understand the nutrition education ?rogram out

lined above and the implications it holds for me. I hereby 

give my permission to 9articipate in such a study. 

I do not wish to participate in the nutrition edu

cation study. 

If you have any additional q~estions, please feel free to 

contact me. 

Sincerely, 

Judy Fraley 668-3640 

Signature of Participant Date 

Signature of Researcher Date 



APPENDIX B 
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APPENDIX B 

General Instruction Sheet 

A daily food _record shoud be completed for two 3 day 

periods. The first should begin the day immediately 

following your enrollment in the WIC program. The second 

should begin the day immediately following your completion 

of the nutrition education material. It is necessary to 

keep an accurate record of what you eat and how much you eat. 

It may be helpful to you if you also include the time of day 

you eat. 

Write your code number and the date at the top of the food 

record. In the first column, Time, write down the time you 

consume any food or drink except plain water. In the column, 

Amount, write down the amount of each food and beverage you 

consume. In the column, Description, tell how the food was 

prepared. For example, suppose you ate one piece of chicken. 

This is not. enough information to accurately identify the food. 

You would need to say it was one thigh, dipped in batter, un

skinned, and fried in oil. On beverages include approximate 

ounces such as 8 ounces of Coke rather than one glass of Coke. 

It is a good idea to measure foods to get some idea of 

what l/2 cup of something looks like, even though you may 

not measure every item every time. If you are not sure of the 

amount of something you cannot measure, describe its size such 

as a 3 inch by 2 inch by l/2 inch slide of roast beef, baked 

with nothing added. 



50 

Everything except plain water must be written down. Remember 

to include soft drinks, tea, coffee, and snacks. Do not for-

get the sugar or cream you may add to coffee or tea, the mar-

garine on bread, or the dressing on a salad. If you eat a cas-

serole dish, describe the amount consumed. Example: l/2 cup 

chicken rice casserole. List the ingredients giving an esti-

mate of the amounts for example l/4 cup cooked rice, 

2 ounce cooked, unskinned chicken, l/4 cup undiluted cream 

of mushroom soup. 

The best time to fill out the food record is right after 

you eat. Please be as accurate as possible. 

Thank you for being a part of this study. All information 

you give me will be kept confidential. If you should have 

any questions at any time during the study, please don't 

hesitate to call me. 

Judith Fraley 
(713) 668-3640 
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APPnlDIX B 
CODE NUMBER ______ __ 
DATE --------
!)AY i ___ _ FOOD RECORD 

TI!1E AMOUNT DESCRIPTION 

I 
I 

--

?i 1\ 
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FOODS FOR YOU AND BABY TOO 

A Self Instructional Module 
for 

Pregnant Adolescents 

by 

Judith Donaldson Fraley 
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Introduction 

An essential a::rrp:nent of the WIC program is nutrition educatioo. 
If the participants can be guided into cbanging their attitu:les and 
values regarding the selection of daily food intakes then changes 
in dietary habits may follc:w. Possible benefits are ooth short and 
long range. Possible intrediate benefits would be a better outCOI!e 
of pregnancy to :toth the rrother and her infant. Ialg range benefits 
may be transmitted to other family rnem::ers if the mther influences 
otl1er people through the knowledge and values she has gained. 

Rationale 
Pregnancy may be the time in a w::rnan • s life when she is mre 

willing to initiate change out of concern for herself and her 1.JI'1.00rn 
child. During this period, she is also under prolonged guidance and 
care of several health care professionals, who, ~king together, 
may be able to induce desirable changes. 

Target Audience 

This rco:lule is designed to be used with pregnant adolescents 
in a c:cmnunity health clinic. These~, usually of lc:Mer socio
econanic-educational background, are a vulne.-~le group. This 
rtedule could be used with any pregnant wanan. 

Entry Behaviors 

For successful o::::~tpletion of this mxiu.le, the participants 
should have an eighth grade education or the equilivant. She Im.1St 
possess the ability to read, write, and understand English. Prior 
to starting the rcodule, the participant should canplete the pre-test. 
This will save two functions: idenification of areas of weakness 
and arouse the interest of the participants. 

Materials 
The materials necessary for this rrodule are a synchronized 

slide-tape projector and a rcx:xn free of distractions where the 
m:xlule can be a::at;>leted. 

T~ Fequi.renents 

The re5£Xlrldant will need 15 minutes to view t."le m:xiule and 
approximately 10-15 minutes for the pre- and !;X)st-test, and r;erhaps, 
five minutes to becc:.lie familiar with the operation of the equiprent. 
The participant should be given a copy of the objectives and these 
discussed with her prior to beginning the m:xiule. 

Instructor Directions 

The instructor should administer the pretest and review questions 
with her. This procedure should also be follcwed after the rrodule 
post-test is ccmpleted. 

The m:xlule is self-contained and self instructional. It could 
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be used in a group setting if the participants were instructed to 
write rather than verbalize their ~. Of course, pencil and 
paper 500uld be provided. 

Goals an:i Cbjecti ves 

Goal: This rraiule is designed to develop the rooti.vitation and 
knew ledge necessary to constJEte an adequate diet during pregnancy. 

Cbjective 1: 'Ibe client will darcnstrate a change in .inappropriate 
dietal:y habits in regam to calcium, iron and ascorbic acid. Diets 
will be evaluated through the use of t".r.lo sets of ~y food records 
In a practical clinic setting, change in food habits can be evaluated 
through two 24-hour dieta.J:y recalls. cne can be obt:ained during the 
initial visit and the other at the participants return clinic app:).int
ment. 

C!Jjective 2: 'Ibe rest:endant will daronstrate a change in nutrition 
knowledge as assessed by the pre- and post-test. 

Subobjectives 

1. Upon o::znpletian of the rraiule, the participant will be able 
to identify 

a. b.o WIC food sources of calcium, and one WIC food source 
of asa:;)rbic acid and iron. 

b. the number and size of servings of foods rich in calcium 
iran , an:i vitamin c during her pregnancy. 

c. the function and/or nutritional signs that deficiency 
of t.~se nutrients. 

d. 0..0 rretl1cds of retaining these nutrients in foods. 

M:rlia 
The slides are a canbination of pictures and type:i question fr~s. 

The rrodule takes the form of programned instruction. The questions 
and ~s provide and op;ortunity for practice and fee:lback. and 
require the attention of the participant. 
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Instructi.CirlS for Participant 

What you eat while you are pregnant will influence your health 
and the health of your baby. M::Jthers who eat nutritious rreal.s and 
snacks generally have f erNier problems during pregnancy and. have 
healthier, stronger, better developed babies. 

The naterials in this m:xlule are presented in p:rogranmed form. 
That is, you will be asked to arlSI:..ei" questions throughout t:.."le pro
gram. The info:rnation to answer the question will be given just 
before the question frane appears and then following the question 
so that you nay check your ~s. 

When a question frane appears on the screen, press the pause 
button until you have given an answer. If you do not know the 
arlS'Ner, you na.y press the reverse button to vier.-1 the slide i.rme:iiately 
before the question as t:.."Et is where nost of the answers are. After 
you have revier.-.e:i the slide, press the forward button to return to 
the questim frame; release the pause button after you have answered 
the question and are ready to go on to the next frame. 

You will be asked to answers ouestions on a smrt nutrition test 
after ycu finish the rrodule. YOur answers will be checked and discussed 
with you. 
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APPENDIX C 

As a pregnant teenager you need to eat tNel.l be
cause you are growing and your baby is growing too. 

Many things will affect how strong, well-developed 
and heal thy your babY will be. Che of the rrost 
in"p:>rtant things - and the one thing you have the 
nest control over - is h::lw well-nourished your 
baby will be. 

OJ you kncM that while you are carrying your 
baby inside of you, it needs to eat just like 
it does after it is born? 

Your baby will get to eat only those things you 
feed yourself. You are eating for you and baby 
too. 'nle fcx:xis you eat rrust provide all the 
materials l:oth of you need to live and be 
healthy. We call these materials needed for 
life arrl health nutrients. 

What is a nutrient? 

If you ~ed a material needed for life 
and health, i'OU are right. 

Each nutrient has a specific job to perfonn 
.in the bcrly. If you don't get the right kinds 
and arrounts of these nutrients fran the foods 
you eat, then, neigher you nor your baby will 
be well-nourished. 

One nutrient that is very :in;:ortant to you and 
your baby, but which is often missing .in the 
fcods teenagers eat is vitamin c. 

Narce one nutrient often missing .in the foods 
teenaqers eat. 

Vitamin c. is correct. 
Vitamin C helps fight .infection .in the body, 
helps cuts and sores to heal, aids the body 
in the use of iron and therefore helps build 
good blood. Vitamin C also helps keep the 
gums heal thy. With::>ut enough vi tam.in C, your 
gums may bleed • 

1. Drawing of pregnant 
teenager. 

2. Drawing of fetus 
surrounded by soft 
drinks, candy bars 
and chips. 

3. Question typed out 

4. Drawing of rowl filled 
with vitamin e-rich 
fruits . Cartcx:m 
like figure for vitam:i 
c. 

5. Typed question frane. 

6. Vitamin-c character 
t.d.th illustration of 
the duties it perfonns. 
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Naire two jobs that vitamin c perfonns 
.in your b:xiy? 

1. Helps fight infection 
2. Helps cuts and sores to heal 

2 

3. Aids the body in the use of iran arrl 
helps build gocd blcod 

Citrus fruits and juices are the focrls richest 
.in vitamin c. Oranges, gra-pefruit, and tan~s 
are sane vitamin e-rich fruits. 

Nalre tw::> citrus fruits rich .in vitamin C. 

Oranges, grapefruit, an:i tangerines are sane 
vitamin e-rich citrus fruits. 

Now that you are enrolled .in the WIC program, 
you will receive orange, grapefruit, grape, 
pineapple or orange grapefruit juice. These 
WIC focxis supply vii:ai$1 C. 

Name two m:c focxis which supply vitamin c. 

Orange, grapefruit, gra-pe, pineapple or orange
grapefruit juice supply vitamin c. 

While you are pregnant you need tw::> ser.Tings 
of a vitamin e-rich fruit each day. 

&'Jw many servings of a vitamin c- rich fruit 
do you and baby need each day 

You need tw:> servings of a vitamin e-rich fruit 
each day but what is a serving. 

A serving is 1 piece of fruit such as an orange 
or tangerine or l/2 of a grapefruit or l/2 cup 
of juice. One/half cup juice tw:> t.ines a day 
will give ycu and baby the arcount of vitamin 
c you both need. 

How Itl.lCh WIC juice nust you drink each day to 
get the vitamin C you and baby need? 

One cup o15 any WIC juice will rreet your vitamin 
C need. 

Vitamin C can easily be lost unless fcods are 
stored properly. Juice, once opened, should be 
stored in a covered glass or plastic container 
.in the ice !::ox. ~frigerate fresh fruit ~.mtil 

SLIDE 

7. Typed question frame 

8. Typed slide of text 

9. Drawing of fruits 
ltelticned 

10. Typed question fraxre. 

ll. Repeat of slide 9 

U. Drawing of cans/ 
bottles of these juices. 

13. Typed questicn fraxre 

14. Repeat of slide U 

15. Drawing of cup/ glass 
juice or pieces of 
fruie 

16. Typed question frame 

17. Drawing of pieces of 
fruit and l/2 cup 

l/2 cup +1/2 .cup 

18. Typed question frame. 

19. Refrigerator with. juice 
and fruit stored · properly 
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they are used. If you are cooking a vitamin 
C rich fruit or vegetable, use t;,e least anount of 
water possible, keep the J?ai1 covered during cooking, 
and do not Over-cook. 

How can you store opened juice to keep the vitamin C'? 

Store in a covered glass or plastic container in the 
ice l:ox. 

Another nutrient you and baby need is iron. A camon 
problem of pregnancy is a condition called anemia. 
Have you been told you have anemia or that 7z'OU are 
anemic'? 

Azremia is a o::n:ii tion resulting fran not having enough 
oxygen-carrying cells in you blood. Both you and your 
baby need oxygen to use the energy in foods. If you 
are anenic, you will feel weak, tired, and nmdown. 
It can also make it hat'der for you to go through 
the stress of laOOr and deli very. 

Hew can anemia affect you'? 

It can IIBke you feel weak, tired, and rundown; 
it also can rrake it ha1:der for you to go through 
labor and deli very. 

Your baby will also suffer if you are anenic. If 
you are anemic, your baby will not get enough oxygen 
fran your blood and will be weaker. 

If you are anemic will it affect your baby'? 

Yes, if you are anemic your baby will be weaker. 

Iron is found in a wide variety of foods such as 
lean neats, liver, dried peas and beans, eggs, 
dark green-leafy vegetables, and e."lric.~ 
breads and cereals. 

What are three iran-rich foods? 

lean meats, liver, dried peans and beans, eggs, 
dark green leafy vegetables and enriched breads 
and cereals are iron-rich foods. 

Liver is especially rich in iron and should be 
eaten once a week. It also cost less than rrcst 
other meats. Eggs and dried peas and beans 
cost less tha."l meats and v.ulld be a smart 
food choice if you are trying to keep food costs down. 

Name two foods which are lew in cost but ric..'l. in iron. 

19. COvered pan on stove. 

20. Typed question frarre 

21. Drawing of nail to 
represent :irc:n. 

22. Drawing of pregnant 
teen resting in chair. 

23. Typed question fr"ane. 

24. :Robust baby vs weak 
looking i."lfant. 

25 Typed question fran-e. 

26. Drawing of sorre of t.~ 
foods rcentionErl. 

27. Typed question frane. 

28. Drawing of liver, 
beans, peas, eggs 

29. Typed question frarre 
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L.i ver, eggs dried peans and beans cost less than 
other iran-rich food.c; but are gocd sources of iron .. 

Each day you will need three or rrore servings of iron
rich foods. 

How nm1y servings of iron-rich focxis do you need each 
day? 

To meet your three required servings of iron-rich 
foods, you may select 1 medium meat patty, 1 
chop, l/ 4 fryer or l/2 cup cooked meat. You may 
substitute 1 cup cooked dried peas or beans or 
~ eggs for a single serving of an iroo-rich food. 

What size serving of dried beans or peas equals 
a rreat serving; How nm1y eggs? 

As a WIC participant you will receive eggs and 
your choice of an iron-enriched co-real such as 
Total, Product 19 or Cream of Wheat. 

Parember too that vitamin e-rich focxis ~rove your 
l::XJdy' s ability to use iran. When you eat an iron
rich food, tcy to drink scree vitamin e-rich juice. 
As the television cc:mnercial says, orange juice 
isn't just for breakfast any rrore. 

Iron can be lost if vegetables are over-cooked, if 
too I'lU.lCh water is used, and if the vegetables are 
cut into small pieces. Iron fran meats is lost 
in the juices. Juices and excess cooking water 
can be used to rrake gravies, soups, or sauces. 

You and your baby need calcium to help build 
strong b::nes and teeth. Banes fonn the frarre
work of the body. 

What nutrient do you and your baby need to build 
strong bones and teeth? 

calcium is needed to build bones and teet.~. 

Foods richest in calcium are rrade fran milk. 
All kinds of milk - whole, sldm, fresh r canned 
or dried as well as cheese, ice cream and 
yogurt are rich in calcium .. 

What are two focxis rich in calcium? 

30. Drawing of meats & 
eggs. 

31. Typed questicn fratre. 

32. Drawing of 1 cup 
cooked beans am 2 
eggs. 

33. Typed question frarre. 

34. Drawing of mentioned 
foods. 

35. Stove with pan and 
partially filled 
measuratent cup. 

36. cartcon de~ 
calcium 

37 'Dyped question frarre 

38. Drawing of scrre of 
the foods rrentioned. 

39. Typed ques+--ion frane. 
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SCRIPT 
Milk - all kinds of milk as. well as cheese# ice 
cream, and yogurt are good food sources of calcium. 

~ that yO\I are 9regnant you need rrore calcium. 
If you den' t get enough calciun in the foods you 
eat, your bcdy will take calciun fran your 
bones and give it to you baby. This makes 
both you and your baby have Yleaker bones. 

Will you be effected if you do not have enough. 
calcium in the foods you eat? 

Yes, your body will take cald.un fran your bones 
and give it to your baby. But your baby can 
not "barrow" all the calcium it needs so roth 
of you will have weaker bones. 

WIC foods which provide calciun are cheese, 
milk and evai_:Orated or canned milk • If milk 
tears your s1:cmiCh up, then you should eat 
cheese and yogurt a.c; these milk foods usually 
dent' t create these problems. 

Ncme 0..0 WIC foods that provide calciun. 

Each day you will need four ser.~ings of milk. 
A serving of milk is one cup. ~ slices 
of cheese or 1 cup yogurt contains as rruch 
calciun as 1 cup of milk. 

How man servings or cups of milk do you nee:i 
each day. 

How rm.JCh cheese or yogurt is equal to a serving 
of milk? 

cne cup milk is one serving so four cups of 
milk or one quart of milk is needed each day. 
You may eat 2 slices of cheese or 1 cup of 
yogurt in place of a cup of milk. 

Have you ever heated milk and noticed the white 
film on the sides and oottan of the pan? nus is 
calcium. Stirring milk as you heat it will help 
keep calcium in the milk. Dark green-leafy 
vegetables also have calcium. This calcium 
is lost if vegetables are ~ to soak in 
water or if too rrruc:h water is used to cook 
t.h.a'!l. Greens can be cooked in a srrall arcount 
of water for about 20 minutes. '!be juice or 
"potlicker" fran greens contains many nutrients 

that can be drunk or used in IM.k..ing soups. 

40. Typed question frane. 

41. Drawing of these foods 

42 Typed question frame. 

43. Picture of these foods 

44. Typed question frarre. 

T~.lpeCl question frame. 

45. Stove with pan and 
sooon, leaves held 

t.mder running r,..ater. 

What are two ways to keep fran losing calcium from fcods. 46. Typed question frarre. 

Stir milk as you heat it. CkJ not allet-1 green-
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leafy vegetables to soak. Use only as ImJCh water 
as needed to cook than and do not over-o:::ok. Use 
leftover juice :in soups, or drink it. 

You and your baby need vitamin c, iron, and 
calcium. You need 1 cup or two 1/2 half cup 
servings of a vitamin c rich juice. 
3 or rccre servings of an irc:n rich food 
4 servings or 1 quart of milk each day.-

The only way both of you ~rill get the right 
ancunts of these nutrients is if you eat 
the right foods. You nrust eat the foods 
which provide these materials for you and 
baby too. 

4 7. Repeat of slide 1 
pregnant teen 
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APPniDIX D 

NUl'RITICN ~ TEST 

DmECTICN5: Place an X on the blank in front of the ~which correctly 
o::rnpletes the statenent 

1. A WIC food which supplies vitamin C is 

eggs milk 

orange juice cereal 

2. You can get enough vitamin C for you and your baby by drinking 
this amount of WIC juice each day 

3. 

4. 

s. 

1/2 cup ---
___ 1 cup 

What size measure is considered a serving 

--l/4 cup 

l/2 -- cup 

A WIC food which supplies calcium is 

fruit juice 

milk 

One way to be sure you 
for you to drink milk. 

1 cup or l/2 pint 

2 cups of 1 pint 

and your baby get 
You will need to 

1 and l/2 cups 

2 cups --
of juice? 

__ 1 cup 

2 cups --

cereal 

eggs. 

enough calcium is 
drink 

3 cups or 1 l/2 pints 

___ 4 cups or 1 quart. 

6. Unless you get enough iron, you can feel weak, tired, and 
rundown. Doctors call this condition 

weak bones anemia 

laziness :poor healing 

7. Unless you get enough calcium, you may have 

sores that take a long time to heal 

bones that are weak and break easily 

a tired run-down feeling 

gums that bleed. 
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8. A WIC food that is low in cost but rich in iron is 

milk cheese 

____ eggs ____ grape juice 

9. Each day you and your baby need iron-rich foods. You need 
the following number of servings of iron-rich foods daily. 

____ 1 serving 

___ 2 servings 

____ 3or more servings 

____ 5 or more servings 

10. Vitamin C, iron, and calcium can be lost if foods are not 
stored or cooked properly. Which one of the following ways 
loses these nutrients. 

Using too much water to cook foods, overcooking foods 
----storing juice in an opened can in the ice box. 

Not cooking foods long enough, storing fresh foods in 
----the ice box, exposing foods to sunlight. 

Stirring milk as you heat it, throwing away extra 
----cooking water, frying foods. 

11. Three foods which are low in cost but rich in iron are 

milk, cheese, and yogurt 

____ eggs, cooked dried beans, and liver 

____ oranges, tangerines, and grapefruit 

____ steak, shrimp, and pork chops. 

12. Unless you get enough vitamin C, you may get 

weak bones and a tired, run-down feeling 

sores that take a long time to heal and bleeding gums. 

fingernails that break easily and poor eyesight. 
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Analysis of Variance of Nutrition Knowledge Test Scores 
of Two Groups of Pregnant Adolescents Receiving Two 
Methods of Nutrition Instruction 

Source Degrees of Mean F Trial 
Freedom Squares Probability 

Groups l 0.41667 0.05 0.830 

Error 28 8.46667 

Trials l 183.75000 42.54 0.001 

Trials x Groups l 4.81667 1,12 0.030 

Error 28 4.31905 
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Analysis of Variance of Three Day Mean Calcium Intake of 
Two Groups of Pregnant Adolescents Receiving Two Methods 
of Nutrition Instruction 

Source Degree of Mean Squares F Trial 
Freedom Probability 

Groups 1 7561500.00 1.47 0.236 

Error 28 5159981.10 

Trials 1 440669.00 0.15 0.702 

Trials x Group 1 3892326.00 1.32 0.261 

Error 28 2951161.40 
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Analysis of Variance of Three Day Mean Iron Intake of Two 
Groups of Pregnant Adolescents Receiving Two Methods of 
Nutrition Instruction 

Source Degrees of Mean Squares F Trial 
Freedom Probability 

Groups 1 1206.01660 1.45 0.24 

Error 28 834.15954 

Trials 1 46.81668 0. 36 0.55 

Trials x Group 1 120.41669 0.92 0.35 

Error 28 130.40238 
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Analysis of Variance of Three Day Mean Ascorbic Acid Intake 
o f Two Groups of Pregnant Adolescents Receiving Two Methods 
o f Nutrition Instruction 

Source Degrees of Mean Squares F Trial 
Freedom Probability 

Groups 1 1369570.30 1.62 0.21 

Error 28 845369.76 

Trials 1 489426.00 1.58 0.22 

Trials x Groups 1 623628.25 2.01 0.17 

Error 28 310694.91 
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