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ABSTRACT

DEVELOPMENT OF A VALID AND RELIABLE NUTRITION KNOWLEDGE
ASSESSMENT QUESTIONNAIRE FOR FITNESS PROFESSIONALS

by Joshua R Seligman

Master of Science

University of Hawai'i at Manoa

Major Advisor: C. Alan Titchenal

Purpose. The purpose of this study was to develop a

valid and reliable nutrition knowledge assessment instrument

for fitness professionals. Methods. A three-phase design was

used in the development and testing of the questionnaire.

Phase I involved developing the questionnaire item pool and

ensuring content validity. An initial 44-item questionnaire

was developed included questions relating to primary areas

of nutritional knowledge required of fitness. Content

decisions were based on the review of fitness professional

job responsibilities, basic nutrition knowledge, topics

typically covered in personal training certification

manuals, and other resources. Phase II involved testing the

questionnaire for clarity, accuracy, and interpretability.

Eleven male and 14 female undergraduate students from a
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sports nutrition class as well as 6 male and 5 female

fitness professionals answered the questions in the

questionnaire, and provided comments on the appropriateness,

clarity, accuracy, and interpretability of the questions.

Question performance and qualitative comments resulted in

the rewording or elimination of some questions. Phase III

involved testing the validity and reliability of the 44-item

questionnaire. Results from 13 male and 14 female students

from an advanced nutrition class, as well as 21 males and 21

females from a drugs and society class were analyzed to

determine construct validity, internal reliability, and

test-retest reliability. Results. Nutrition students

performed significantly better than non-nutrition students

(p < 0.001) on all sections of the test except in the

practical application section. The Kuder-Richardson internal

reliability correlations for general knowledge, dietary

supplement, weight gain/loss, practical application, and

overall test scores were 0.93, 0.99, 0.96, 0.93, and 0.99

respectively. The Pearson correlation coefficient of test­

retest reliability for the general knowledge, dietary

supplement, weight gain/loss, practical application, and

overall test scores were 0.67, 0.76, 0.67, 0.38, and 0.83

respectively. COnclusions. The results of this study
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indicate that the questionnaire is valid and a reliable

instrument for measuring nutrition knowledge of fitness

professionals. The test's ability to assess the practical

application of knowledge maybe limited.
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Part I

REVIEW OF LITERATURE

Introduction: Nutrition Knowledge and Assessment.

Nutrition knowledge is a scientific construct created

to represent cognitive processes related to information

about food and nutrition (Axelson and Brinberg, 1992).

Assessment of nutrition knowledge is most commonly done via

a questionnaire (Gregoire, 1992). Defined by Berdie,

Andreson, and Niebuhr (1986) as a "series of predetermined

questions," a questionnaire can provide important

information about knowledge and education programs.

Questions may be multiple choice, true-false, open-ended,

and/or answered by ranking (Gregoire, 1992). The

questionnaire may be completed by the respondent on paper,

via an oral interview, by utilizing a computer. Although

there are general considerations which can be followed when

designing a questionnaire, the final questionnaire is

dependent on the population sample, objectives, methods,

timetable, and budget (Perkin, 1992).

Test Development and Validation Procedures.

Perkin (1992) highlighted the mode of administration,

language and readability, design visualization, question

construction, response format, questionnaire length, and



pre-testing as important considerations when designing the

questionnaire. Mode of administration may involve oral

interview, self-administration or computer. Interviews offer

flexibility, higher response rates, ability to control the

environment, and assurance that questions are answered by

the designated respondent. Self-administered and computer­

based questionnaires offer benefits in cost, speed,

convenience for respondent, and anonymity. Questions should

be written in a language appropriate for the target

population and be presented in a clear format. The response

format should enable the researcher to elicit the necessary

information from the responses clearly and easily.

Questionnaire length should be long enough to cover all the

information but not so long that it dissuades the respondent

from making a careful response.

Pre-testing the questionnaire helps to ensure clarity,

interpretability, and accuracy of questions. Kline (1993)

ernphasized the importance of pre-testing to determine

validity and reliability before a final questionnaire is

administered. Psychometrics, the science of measuring or

scaling psychological attributes, has a defined set of

criteria for a valid and reliable test (Kline, 1993).

Validity and reliability measures include the following;
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content validity (the construct should be well defined with

sample items covering the full attribute in question, and be

phrased simply and unambiguously), construct validity (when

administered to groups differing in relevant

characteristics, scores should be significantly different),

internal reliability (individual items within a

scale/subscale should correlated at a level of at least 0.90

with the overall score), and test-retest reliability (scores

remain stable when test is completed over a reasonable time

period, obtaining a level of at least 0.70).

Nutrition Knowledge Assessment: Overview.

Researchers have assessed nutrition knowledge across

many populations (Table 1). These populations include the

general public, allied health professionals, athletes,

coaches and athletic trainers, and fitness professionals. In

the general public, knowledge about nutrition seems to be at

best modest, with mean scores ranging from 50-70% correct.

In general, white, middle-aged, females, with greater levels

of education, and individuals participating in an exercise

program and/or on a cholesterol lowering diet, had higher

scores (Hue, et al., 1997; Stafleu, et al., 1996; Levy, et

al., 1993; Trent, 1992; Graves, et al., 1991; Morgan, et

al., 1988; Tinker and Tinker, 1982).

3



Table 1. Methodo ogy 0 existing nutntlon knowledge assessment Questionnaires
Author (year) target Population Question Format' Scope (# of Questions)

General Public
Open-ended I General Knowledge (18) I

Anderson, et al. (2001) Low income children Multiple choice F==ood Prep (9)
Parmenter & Wardle (1999) General public Multiple choice General Knowledge (50)

Multiple choice / High-fat foods &
Stafleu, etal. (1996) Adult women True/False alternatives (22)
Trent (1992) Navv Personnel TruelFalse General Knowledge (40)

Chronic Disease
Schapira, et al. (1990) General public Prevention

Multiple choice I General Knowledge (11) I
Towler & Shepard (1990) General public Ranked 20 foods

Elementary personnel
Vaden, et al. (1983) 8. Students ? General Knowledge
Tinker & Tinker (1982) General public True/False General Knowledge (20)
Athletes

Adolescent female MUltiple choice / General Knowledge I
Wiita & Stombauoh (1996) n~nners Ranked SportsNutrition
Massad, etal. (1995) High school athletes True/False Dietary Supplements (21)

General KnOWledge (37) /
Updegrove & Achterberg (1990) High school rllnners Multiple Choice Sports Nutrition (13)

High school female General Knowledge /
Perron & Endres (1985) runners Ranked Sports Nutrition (30)
Coaches & Athletic trainers
Rosenbloom, et Cl/. (2002) College athletes TruelFalse Sports Nutrition
Jacobson, et al. (2001) College athletes Multiple choice Sports Nutrition

College coaches & Multiple choice / General Knowledge I
Rockwell, et al. (2001) Athletic Trainers Ranked Sports Nutriti0.!1

High school coaches & Multiple choice /
Graves, etal. (1991) Athletic Trainers Ranked Sports Nutrition (15)

College athletes & General KnOWledge (64) I
Barr (1987) Students TruelFalse Sports Nutrition (43)

Bedgood & Tuck (1983)
General Knowledge I

High schoQI coaches Ranked Sports Nutrition (43)
General KnOWledge /

Werblow, et al. (1978) College athletes Ranked Sports Nutrition (31)
Allied Health Professionals

General & Clinical
Warber, et al. (2000) Nurse practitioners Multiple choice Knowledge (55)

General Knowledge (10) I
Hu, et al. (1997) Medical students Multiple choice Clinical Knowledge (10)

Open-ended /
Multiple choice /

Perry (1997) Nurse practitioners Ranked Clinical Knowledoe
General & Clinical

Morgan, et al. (1988) Medical students Multiple choice Knowledge (90)
General & Clinical

Weinsier (1986) MediCal students Multiple choice Knowledge (90)
Kittler, et al. (1986) Dietitians Open-ended Cultural Foodl1
Fitness Professionals
Malek, et al. (2002) Fitness professionals Multiple choice General Knowledge (9)
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Questions about fat, cholesterol, kilocalories, and starch

were most frequently missed (Levy, et al., 1993; Trent,

1992). Consumers' primary sources of knowledge were

magazines (21.1%), followed by television (16.1%), doctors

(10.9%), cookbooks (9.7%), and nutrition classes (6.9%;

Tinker and Tinker, 1982).

Jacobson, et al. (2001), assessed nutrition knowledge

of college athletes in 1998, and compared it to similar data

published in 1992. In 1998, female athletes reported that

they obtained most of their nutrition information from

classes (17.6%), or from a nutritionist (16.0%). Men were

more likely to receive their information from strength and

conditioning coaches (27.8%) or athletic trainers (22.8%).

Nearly 11% of the athletes obtained nutrition information

from coaches, and 20% indicated that magazines (10%), family

members (5.5%), friends (3.9%), and television (2.3%) were

their main sources of nutrition information. In no instance

did participants score better than 40% correct on any area

of the test.

The results of Jacobson, et al. (2001), indicated that

little change in knowledge had occurred between 1998 and

1992. This is consistent with other studies, which have

found little change in nutrition knowledge with time. Wiita
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and Stombaugh (1996) did a three-year follow-up with a group

of adolescent female distance runners and found no change in

nutrition knowledge (mean score 66%). The investigators also

found that average kilocalories and fat intake decreased

over the three-year span despite increased nutritional

requirements.

Among athletes, the greater the knowledge of dietary

supplements, the less likely the athlete is to use them

(Masaad, et al., 1995). In two studies, mean knowledge

scores ranged from 35-65% (Jacobson, et al., 2001; Massad,

et al., 1995), with about half of athletes believing that

dietary supplements have been scientifically tested and are

safe to use. Women are more likely to use vitamin/mineral

supplements, whereas men are more likely to use high protein

muscle-building supplements (Jacobson, et al., 2001).

Higher scores on knowledge tests did not necessarily

translate into good eating habits (Wiita and Stombaugh,

1996; Perron and Endres, 1985; Werblow, et al., 1978). The

desire to have an ideal body, as well as pressure from

coaches and peers, may inhibit translation of knowledge into

practice, and may indicate that supplement and diet

companies have been successful in their attempts to promote

their products (Massad, et al., 1995).
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Nutrition Knowledge Assessment and Fitness Professionals.

Malek, et al. (2002), developed a knowledge assessment

questionnaire in order to compare the relationship between

health and fitness professionals' length of experience with

knowledge. Five areas were assessed; nutrition, health

screening, testing protocols, exercise prescription, and

general training knowledge regarding special populations.

Twelve fitness-certifying organizations were contacted and

requested to provide a description of topics on their

certification exams. The information was used to develop a

set of 55 questions in the five different areas. The

questions were then given to fitness professionals, graduate

students, and exercise physiologists in order to determine

accuracy, clarity, and validity of the assessment

instrument. The final questionnaire contained 48 questions,

and had an internal reliability of 0.90 (Cronbach's alpha).

The questionnaire was then given to fitness professionals

from independent gyms, large chains, and colleges, and to

those who were self--employed. Subjects were 115 male (n=61)

and female n=54) health fitness professionals aged 20-54

years. A two-tailed t-test was used to compare group means,
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and the strength of individual predictor variables was

determined by correlation coefficients (a= 0.05).

Results i.ndicated that the number of years as a fitness

professional was unrelated to scores on the questionnaire.

However, subjects who held a bachelor's degree scored higher

than those who did not, and subjects having a certification

from the National Strength and Conditioning Association

(NSCA) or the Arrlerican College of Sports Medicine (ACSM)

also had higher scores. The authors concluded that fitness

professionals should have licensing requirements, which

include a bachelor's degree in exercise science and a

certification from an organization whose criteria are

extensive and widely accepted, before being allowed to

practice.

Evaluations of health club programs have indicated that

people will receive better results if they work with a

fitness professional (Kaats, et al., 1998). The long-term

efficacy of these programs has not been investigated. A

study by Malek, et al. (2002), found that many trainers have

low levels of knowledge. A person enrolled in a health club

program may have ini.tial success because of motivational and

accountability factors, but may fail in the long run because

incorrect information was dispensed.

8



Assessment of Nutrition Knowledge Questionnaires.

Recently criticisrn has arisen regarding the methodology

of current nutrition assessment questionnaires (Parmenter

and Wardle, 1999; Sapp and Jensen, 1997; Axelson and

Brinberg, 1992; Towler and Shepard, 1990). Axelson and

Brinberg (1992) reviewed the validity and reliability of

nutrition knowledge questionnaires published in the Journal

of Nutrition Education and found that about one-half of all

studies reviewed reported reliabilities below 0.7, and one­

half also failed to identify how they defined nutrition

knowledge. In addition, Sapp and Jensen (1997) found a

reliability coefficient of less than 0.7 for the "Diet and

Health Knowledge" surveys conducted in conjunction with the

Surveys of Foods Intake by Individuals, sponsored by the

Human Nutrition Information Service and US Department of

Agriculture. Similarly, reviews by other authors (Parmenter

and Wardle, 1999; Axelson and Brinberg, 1992; Towler and

Shepard, 1990) have found limitations in nutrition

assessment questionnaires, which indicates most nutrition

knowledge questionnaires do not meet standards for validity

and reliability.

9



In the review for this study (Table 2), only 69%

(18/26) of studies reported content validity, and 15% (4/26)

reported construct validity and test-retest reliability.

Internal reliability was reported 35% (9/26) of the time,

but only 25% (7/26) reached the satisfactory level of 0.90.

Only 2 of the studies reported all four psychometric

constructs necessary for a valid and reliable nutrition

knowledge assessment questionnaire.

Conclusion.

A valid and reliable nutrition knowledge assessment

instrument is needed for fitness professionals.
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Table 2. Content and construct validity, and Internal and test-retest reliability of existing nutrition
k . .nowledge assessment uestlonnalres

psvchometric Measures
Content Test-Retest

Author (year) Validity Construct Validity Internal Reliability Reliability

Malek, et a/. 2002 V Cronbachs a (0.90)
Rosenbloom, et a/. 2002 -Anderson, et al. (2001 V Cronbachs a (0.19/0.56)

Jacobson, at al. (2001

Rockwell, at al. 2001' V

Warber, et al. (2000 V

Parmenter & Wardle (1999 V ANOVA (p<O.001) Cronbachs a (0.97) Pearson (0.98)

Hu, et a/. 1997 V
Perry 1997

Stafleu, et a/. (1996 V ANOVA (p<0.001) Cronbachs a <0.74) 0.68
Wiita & Stombaugh (19913

Massad, et al. (1995 V Kuder-Richardson (0.69)

Trent 1992\ V

Graves, et at. 1991 V

Schaplra, et al. 1990 Pearson (0.98)

Towler & Shepard 1990 V ANOVA (p<0.001) Kuder-Richardson (0.82)

Updegrove & Achterberg 1990 V Cronbachs a (0.0.81)

Morgan, at at. (1988 V
Barr {1987\ V

Kittler, et al. (1986' V Cronbachs a <0.90)

Weinsier (1986 V
Perron & Endres 1985

Bedgood & Tuck 1983 V Pearson (0.98)

Vaden, et al. (1983 V ANOVA (p<0.OO1)

Tinker & Tinker (1982 V KUder-Richardson (0.63)
Werblow, et al. 1978

11



PART II

DEVELOPMENT OF A VALID AND RELIABLE NUTRITION KNOWLEDGE

ASSESSMENT QUESTIONNAIRE FOR FITNESS PROFESSIONALS

Introduction

Obesity and other lifestyle related diseases are a

growing health problem in this country (Center for Disease

Control and Prevention, 2004; Martinez, 2000; Schneeman,

1996). Nutrition and exercise programs in health clubs have

become a popular method through which people can help

themselves prevent or reverse this trend. Out of eight

health clubs in Hawai'i, there is an average of 315 new

members per club per ITlonth, with 105 of these new members

buying nutrition and exercise programs run by fitness

professionals (Personal communication: Michelle Shaw,

General Manager 24hr Fitness, October 2001). Although many

companies require personnel to be certified, there is a lack

of inquiry into the nutrition knowledge of practicing

fitness professionals as demonstrated by lack of published

literature.

A study by Malek, et al. (2002), investigated the

knowledge of fitness professionals and its relationship to

12



training experience, education, and certification

credentials. Results showed that knowledge was positively

correlated with having a bachelor's degree in kinesiology or

exercise science, and with having an ACSM or NSCA

certification. The authors failed to report where the

greatest deficiencies and strengths of knowledge occurred,

which would have been helpful in designing education future

education programs. The study did report that the number of

trainers possessing both a college degree and ACSM or NSCA

certification was only 10% (11/115), which indicates many

fitness professionals do not have a significant amount of

practical and academic training to deal adequately with the

health concerns of clients.

More information is needed regarding the knowledge of

fitness professionals in order to ensure the safety and

effectiveness of health club programs. The use of a current

knowledge assessment questionnaire could help gather such

information. However, criticism has arisen regarding the

methodology of current nutrition assessment questionnaires

(Parmenter and Wardle, 1999; Sapp and Jensen, 1997; Axelson

and Brinberg, 1992; Towler and Shepard, 1990). Axelson and

Brinberg (1992) reviewed the validity and reliability of

nutrition knowledge questionnaires published in the Journal

13



of Nutrition Education and found that about one-half of all

studies reviewed reported reliabilities below the accepted

level of 0.7, and failed to identify how nutrition knowledge

was defined. Sapp and Jensen (1997) also found a reliability

coefficient of less than 0.7 for the Diet and Health

Knowledge surveys conducted in conjunction with the Surveys

of Foods Intake by Individuals, sponsored by the Human

Nutrition Information Service and US Department of

Agriculture. The study by Malek et al. (2002) failed to

measure construct validity and test-retest reliabi.lity, and

only included 7 questions about nutrition. Similarly,

reviews by other authors have found limitations in nutrition

assessment questionnaires (Parmenter and Wardle, 1999;

Axelson and Brinberg, 1992; Towler and Shepard, 1990),

indicating most nutrition knowledge questionnaires do not

meet standards for validity and reliability (Table 2).

Due to the lack of information regarding the nutrition

knowledge of fitness professionals, and absence of good

nutrition knowledge assessment questionnaires, it is the

purpose of this study to develop a valid and reliable

knowledge assessment instrument for fitness professionals.

The questionnaire will ultimately be used to determine

trends/gaps within the knowledge of fitness professionals,

14



identify perceived competence, investigate how scores

compare with those of other populations, and develop better

education and certification programs for fitness

professionals.

Methodology

Subjects. Eleven male and 14 female undergraduate

students from an upper level sports nutrition class

(Nutrition in Exercise and Sport; NES), and 6 male and 5

female fitness professionals were used to pilot-test the

questionnaire. The two groups were chosen because they were

thought to be representative of the population the test was

intended. Results from 13 male and 14 female students from

an advanced nutrition class (Nutritional Biochemistry; NB),

as well as 21 males and 21 females from a lower level non­

nutrition class (Drugs and Society; OS) were analyzed to

determine construct validity and internal and test-retest

reliability. These two groups were chosen because they

represented the two poles necessary to test construct

validity. The OS class contained students with a large range

of backgrounds and a group who was also available for

15



retesting, making the OS class a good population for test­

retest reliability assessment.

Expe~~ental Design. A three-phase design was used in

the development of the questionnaire: Phase I, developing

the questionnaire item pool and ensuring content validity;

Phase II, piloting the questionnaire for clarity, accuracy

and interpretability; and Phase III, testing content and

construct validity, and internal and test-retest reliability

of the questionnaire. The study was approved by the

University of Hawai'i at Manoa Committee on Human Studies.

Phase I. Content validity was addressed by establishing a

preliminary outline based upon a review of the job

description of fitness professionals, and the author's six

year's experience working with health club clients. Four

primary areas of nutrition knowledge required by fitness

professional were identified; 1) general nutrition

knowledge, 2) dietary supplement knowledge, 3) weight

loss/gain knowledge, and 4) practical application knowledge.

The four areas were then expanded into subsections to ensure

items selected represented the breadth of knowledge being

assessed. Subsections were based on nutrition knowledge

requirements for entry-level dietitians as recommended by

the American Dietetics Association, knowledge requirements

16



for entry--level fitness professionals, and topics covered in

introductory nutrition textbooks.

Questions were generated using exam questions from a

test bank that has been evolving for 15 years in an

introductory college nutrition class (personal

communication: Dr. Dian A. Dooley, March 20, 2002),

questions found in journal articles (Stafleu, et al., 1996;

Levy, Fein, & Stephenson, 1993; Trent, 1992), topics covered

in personal training certification manuals, web based

question-and-answer sections from the American Dietetics

Association (2002), 24hr Fitness health club (2002), and a

dietary supplement company (EAS, 2002), as well as the

investigator's personal experience. Questions were written

in multiple-choice format, with the final choice of each

question being "1 do not know". The "1 do not know" response

was used during test construction to eliminate guessing, but

was also intended to be used as a method of determining

perceived competence of fitness professionals on the final

questionnaire. From these sources, an item pool of

approximately 300 questions was generated and categorized

into appropriate subsections by the principal investigator.

A second review of the categorized test items by the

principal investigator and two PhD-level nutritionists

17



resulted in 44 questions ready for piloting (Appendix A),

which were felt to satisfy content validity.

Phase II. Twenty-five NES students and 11 fitness

professionals were given the 44 item questionnaire and told

to make comments regarding the appropriateness, clarity,

accuracy, and interpretability of the questions. Results

were then analyzed for correctness and item difficulty.

Comments made by participants (Appendix B) were analyzed to

ensure test items were clear, concise, and interpreted

correctly. Appropriate adjustments were made, resulting in

the final 44 item questionnaire (Appendix C) .

Phase III. The modified questionnaire was tested for

construct validity, and internal and test-retest

reliability. Construct Validity: The NB student scores

(n=27) were compared to the scores of OS students who had

taken no nutrition classes (n=42). Internal Reliability:

Scores of alIOS students were analyzed. Test-retest

Reliability: Students in the OS class completed the

questionnaire twice over a three-month time period, and

results were compared.

Statistical Analysis. A X2 test was used to determine

construct validity (a= 0.05). Calculation of the Kuder­

Richardson reliab~lity coefficient was used to determine

18



internal reliability, and Pearso~ s correlation coefficient

was used to determine test-retest reliability.

Results

The overall clarity and conciseness of the test was

good as indicated by test comments, resulting in only minor

changes to the questionnaire. For example, "and/or

absorption" wording found in question 3 of the pilot-test

was deleted on the final questionnaire. A majority of the

questions were pulled from a test bank from an introductory

nutrition course, which has been evolving for 15 yrs, and

explains why most questions met content validity.

According to Kline (1993) items are not useful if more

than 80% or fewer than 20% of the respondents answer the

question correctly. Two questions were deleted from the

pilot-test (Appendix A, question #' s 12 and 35) because

everyone answered them correctly, and were replaced by two

additional questions from the test bank. The replacement

questions had been analyzed in the past and met the criteria

for item discrimination. Two true/false questions were

rewritten as more difficult mUltiple-choice selections

because all ES students and 90% of the fitness professional

answered them correctly (Appendix A, question #' s 20 and
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34). These questions were rewritten as opposed to being

deleted because they were still believed to be important for

content validity. Question 21 of the pilot-test was answered

correctly by 100% of the sports nutrition students, but only

70% of the fitness professionals answered it correctly. The

question was rewritten slightly and retained for the final

version. Question 28 was answered correctly by 20% of the

people, but was still deemed an important concept, and was

consequently rewritten and kept.

Results for construct validity are presented in table

3. The NB students scored significantly higher than the OS

students on general nutrition, dietary supplement, and

weight gain/loss knowledge, and on the overall test

(p < 0.001). Results for internal and test-retest

reliability are presented in table 4. Internal reliability

coefficients ranged from 0.93 to 0.99 and test-retest

reliability correlation coefficients ranged from 0.38 to

0.83.
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Table 3. Assessment of construct validity. Number of correct responses
(mean ± SD) for nutrition and non-nutrition.students.

General Nutrition (18)
Dietary Supplements (11)
Weight Gain/Loss (9)
Practical Application (6)
Overall (44)

*p < 0.001

12.8 ±2.5
8.0 ±1.4
6.4 ±1.8
2.9 ±1.3

30.1 ±5.2

6.2 ±2.1 *
4.2 ±2.0 *
2.9 ±1.2 *
2.4 ±1.1

15.7 ±4.2 *

Table 4. Assessment of intern~1 and test-retest reliability (n=42)
Internal

Knowledge Domain R~liability*

Test-retest
reliability**

General Nutrition
Dietary Supplements
Weight Gain/Loss
Practical Application
Overall

*Kuder-Richardson reliability coefficient
**Pearson's correlation coefficient

0.93
0.99
0.96
0.93
0.99

0.67
0.76
0.67
0.38
0.83

Discussion

Continuous review by the principal investigator and two

PhD-level nutritionists helped ensure items sampled the full

domain of nutrition knowledge required by fitness

professionals (content validity). The questionnaire was

also pre-tested to ensure questions were phrased simply and

unambiguously, and were not too easy or too difficult.

Significant differences between the scores of nutrition

students and non-nutrition students on general nutrition,
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dietary supplements, and weight loss/gain knowledge indicate

the questionnaire had good construct validity. The practical

application section of the test did not show significant

differences. A reason for this may be that the practical

application of knowledge requires a higher level of

knowledge processing not yet attained by the nutrition

students who volunteered for this study. Despite the lack of

construct validity of the practical application section (see

Tables 3 & 4), it was decided to leave the section in the

final questionnaire because fitness professionals are

required to apply their knowledge practically.

Internal reliability scores of individual sections

within the questionnaire correlated well with the total

score, giving the questionnaire good internal reliability.

Test-retest reliability was satisfactory for the overall

test and supplement knowledge section, moderately

satisfactory for the general nutrition and weight gain/loss

sections, and low for the practical application questions.

Low test-retest reliability was expected for the practical

application knowledge section for the reasons mentioned

above. However, the reliability coefficients were slightly

below the generally accepted level (Kline, 1993) of 0.7

(0.67) for the general nutrition and weight gain/loss
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knowledge sections. Further analysis revealed that one

subject had a significantly lower score for the retest. If

the scores of that subject are removed, both sections obtain

test-retest reliabilities above 0.70. A lager number of

subjects may have weakened the anomaly, but only a small

number of students and classes were available for testing.

The goal of scientific measurement is to develop

instruments which reliably and validly measure what is

intended to be measured with a minimum of systematic error.

Interpretations of nutrition knowledge are only as accurate

as the questionnaire used to assess the construct. To the

authors knowledge, only one test assessing the knowledge of

fitness professionals has been published (Malek, et al.,

2002). The study however, failed to validate the assessment

instrument adequately. Only internal reliability was

analyzed, and the nutrition knowledge section only contained

9 questions. Similar deficiencies in knowledge assessment

questionnaires have been found (see Table 2; Parmenter and

Wardle, 1999; Sapp and Jensen, 1997; Axelson and Brinberg,

1992; Towler and Shepard, 1990). For this reason a new

questionnaire was developed, specifically for fitness

professionals, which meets criteria of a valid measuring

instrument.
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Practical Applications. Results from the questionnaire

can be used to identify nutrition knowledge gaps that

fitness professionals may have. The information can then be

used to design better certification and continuing education

courses. The final questionnaire would also include

demographic questions (Appendix C) and an "I do not know"

response for each question, The demographic questions could

be used to determine the types of people who become fitness

professionals, as well as which of the dernographic variables

correlate to higher scores on the questionnaire. The "I do

not know response" has been used and described in the past

to determine perceived knowledge (Tinker & Tinker, 1982).

The following variables and descriptions can be used to

compare how much fitness professionals actually know, with

what is thought to be known. Raw Score is the ratio of the

total number of correct responses to a question and the

total number of responses to that question, and measures

level of absolute knowledge. Perceived Knowledge is the

total number of responses to a question, not including the

"I do not know" responses, divided by the total number of

trainer responses to that question, and measures what is

thought to be known. Accurate Knowledge is the number of

correct responses to a question compared with the total
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number of responses to that statement, not including the "1

do not know" responses. Accurate knowledge represents how

much of what is thought to be known is actually correct.

Deception Indicator is 100% minus accurate knowledge, which

indicates the percent of test-takers who thought they knew

the answer to a question when they did not know it; the

higher the deception indicator, the greater the level of

deception. When the deception indicator is compared with

perceived knowledge, conclusions can be made as to how much

test-takers think they know, and how much they actually

know. When both perceived and accurate knowledge scores are

high, the number of responses marked "1 do not know" is low,

and perceived knowledge approximates the raw score.

Conclusion

The results of this study indicate that the

questionnaire is a valid and reliable instrument for

measuring nutrition knowledge of fitness professionals, but

may not be good at determining the ability to apply that

knowledge. The questionnaire can thus be used to assess

knowledge and perceived competence of fitness professionals.

The information could also be utilized to design better
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certification and continuing education classes for fitness

professionals.
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APPENDIX A

Pilot-test Questionnaire

(highlighted areas represent a change was made for final

questionnaire)



Nutrition Knowledge Assessment Questionnaire

General Nutrition Knowledge.

1. Helga's diet for a given day contained 75% ofher RDA for vitamin A. What is the significance of
this fact?

A. Helga quite likely took in enough vitamin A to meet her physiological needs.
B. Helga will develop a deficiency (jfyitamin A ifshe keeps consuming it at this level.
C. Helga took in 75% of the vitamin A her body needed this day.
D. Helga's intake was satisfactory because nobody needs the RDA levels; they are greatly

inflated.
E. I do not know.

2. Which of the following rows of answers gives an accurate example for each nutrient function?

b rRfsconstItutes structure ourc,e 0 enerl!V egu ates meta o Ism

A) carbohydrates minerals lipids

B) minerals vitamins protein

C) vitamins water carbohydrates

D) protein lipids vitamins

E) I do not know.

3. The major work of digestion and/or absorption ofnutrients occurs in which of the following
organs?

A. stomach
B. small intestine
C. liver
D. pancreas
E. I do not know.

4. After eating a meal high in available carbohydrates, the body's normal physiological response is

A. blood glucose increases; glucagon production increases; insulin production increases
B. blood glucose increases; glucagon production decreases; insulin production increases;

majority of glucose is converted to fat
C. blood glucose increases; glucagon production decreases; insulin production increases;

glucose is transported into cells
D. blood glycogen increases; blood glucagon increases; insulin is unaffected
E. I do not know.

5. Diets that are high in protein (more than 2X the RDA) are certain to lead to ,

A. increased calcium loss in urine
B. insufficient intakes of fat-soluble vitamins
C. stomach ulcers due to excess production of stomach acid
D. A, B, and Care incorrect
E. I do not know.
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6. Cholesterol is found in _

A. animal products like meat and dairy foods
B. coconut oil and vegetable shortening
C. everything that contains fat
D. A, B, and Care correct
E. I do not know.

7. From which of the following foods will the percentage of Iron absorbed by the body most likely be
the greatest?

A. eggs
B. oatmeal
C. spinach
D. roast Beef
E. I do not know.

8. The basic principals behind the USDAIUSDHHS Dietary Guidelines for Americans, The Surgeon
General's Report on Nutrition and Health, and the National Academy of Sciences report on
reducing the risk of chronic diseases are that the average American should:

Eat More: Eat the Same Eat.Less
A) complex carbohydrates proteirt fat

B) protein fat complex carbohydrates

C) protein complex carbohydrates salt

D) calcium fat complex carbohydrates

E) I do not know.

9. Maria is a moderately active 24-yr old woman who weighs 132lbs (60kg), and trying to maintain
her weight. What is her RDA for protein?

A. 48 grams
B. 60 grams
C. 106 grams
D. 132 grams
E. I do not know.

10. Which of the following is a correct exchange?

A. 1 starch= 1 cup rice
B. 1 fruit= 1 orange
C. 1 milk= Y2 cup skim milk
D. A, B, and C are all £Q!l3l.£!
E. I do not know.
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11. Today, Roy Jones Jr. ate 3000 kcals worth oHood that contained 40% fat, 20%
protein, and 40% carbohydrate. What changes could he make to bring his intake
closer to current recommendations?

1. decrease fat
2. increase fat
3. decrease protein
4. increase protein
5. decrease carbohydrate
6. increase carbohydrate

A. 1,3,6
B. 1,4,6
C. 2,3,5
D. 2,4,5
E. I do not know.

12. Most people, when recording food intake and physical activity _

A. over-record food intake and under-report physical activity
B. under-report food intake and over-report physical acitivity
C. under-report both
D. over-report both
E. I do not know.

13. How many food groups comprise the Food Guide Pyramid?

A. 1
B. 3
C. 4
D. 6
E) I do not know.

14. Fat Albert wants to choose the most nutrient dense foods for his diet. What would you
recommend he do?

A. choose foods with a variety ofmacro- and micronutrients
B. choose foods high in nutrients, relative to calories
C. choose foods high in fiber
D. choose foods with low amounts of carbohydrate and fat
E. I do not know.

15. Sam analyzed his diet for one day using food composition tables and learned his energy intake
was 90% of the RDA for his
sex/age group. What is the significance of this fact?

A. Sam can feel sure he ate too few kcals that day, and should eat above 100% RDA in
energy tomorrow.

B. It is possible that Sam got less energy than he needs for the day, but in the long run he
may maintain his weight.

C. It is possible that Sam got more energy than he needs for that day, but in the long run
may maintain his weight.

D. Either B or C could be correct
E. I do not know.
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16. What does "% Daily Value" column represent on the upper portion ofa nutrition facts label?

A. designed to allow consumers to compare their intakes to desirable intakes
B. exists for protein, and selected vitamins and minerals
C. based on intakes for 2000 kcal diets
D. A, B, ll1ld C are all correct
E. I do not know.

17. When a woman becomes pregnant, which of the following lists of nutrients are clearly required in
greater amounts?

A. protein, iron, folate
B. protein, fluoride, vitamin A
C. fat, fiber, folate
D. fat, iron, vitamin D
E. I do not know.

18. Ifa client asked you about carbohydrate loading, which of the following options would be the
best response?

A. Eat a high fat diet throughout the week, the high energy value of the fat will protect
carbohydrate stores.

B. Consume a high-carbohydrate diet throughout the week; eating a high-protein pre­
competition meal 2 hours before the event.

C. Eat normally the first half ofthe week leading up to the event, consuming high­
carbohydrate meals the second half of the week.

D. Eat normally for the whole week leading up to the event; a high-carbohydrate meal
should only be eaten immediately before competition.

E. I do not know.

Dietary Supplement Knowledge

19. If a client asks for your advice about using multivitamin/mineral tablets, what could you tell her
about supplementing wisely?

A. Use synthetic supplements because they are more potent than natural ones.
B. Supplement at no more than 100-150% RDA levels, unless recommended by a physician.
C. Supplements can make up for an otherwise faulty diet and ensure lifelong health.
D. To be sure to meet the RDA, take the supplement twice daily.
E. I do not know.

20. Nutritional supplements sold at health food stores have all been scientifically tested, are approved
by the FDA, and are safe.

A. True
B. False
C. I do not know.
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21. Powdered or liquid proteins in offer nutritional advantages over proteins found in foods
because ___

A. they are composed of specificaHy formulated amino acid mixtures which have been
shown to improve muscle hypertrophy, and prevent muscle atrophy.

B. their high protein content helps prevent an insulin response, and consequently fat storage.
C. they do not, proteins found in most high protein foods offer the same nutritional qualities

as those found in supplements.
D. A and B ate both correct
E. I do not know.

22. Which ofthe foHowing supplement categories is paired with the correct product?

A. ergogenic aid; multivitamin
B. meal replacement; PowerBar
C. appetite suppressants; L-Glutamine
D. thermogenic; chromium
E. I do not know.

For questions 24-27 plllase indicate whether the stated nutrient is a vitamin or mineral:
A=vitamin
B= mineral
C= I do not know.

23. retinol
24. niacin
25. zinc
26. folate

27. Choose the correct combination of preformed vitamin and a major function in the body.

A. vitamin AI antioxidant to protect ceH membranes
B. vitamin DI absorption oflipids and carbohydrates
C. vitamin EI coenzyme
D. vitamin KI blood clotting
E. I do not know.

28. Which of the foHowing options contains the most toxic vitamins?

A. vitamin A, vitamin D, vitamin B6

B. vitamin A, vitamin D, vitamin E
C. vitamin B), vitamin B3, Vitamin B12

D. vitamin D, vitamin E, vitamin C
E. I do not know.

29. Which of the foHowing situations would be an example of safe and reasonable use of
supplemental nutrition?

A. A person wanting to curb appetite by using a thermogenjc.
B. A pregnant woman using wheat grass to keep her system clean.
C. An athlete using B-vitamins to enhance performance.
D. A person trying to lose weight using a PowerBar as a mid afternoon snack.
E. I do not know.
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Weight Gain and Weight Loss

30. Which of the following would be the best post-workout (within 1 hour) drink if the client's goal is
to add muscle?

A. Low-fat chocolate milk will provide reasonable percentages ofmacronutriel1ts for
recovery and muscle hypertrophy.

B. A 100% branched chain amino acid drink would stimulate protein synthesis most
effectively after a workout.

C. It doesn't matter as long as the drink provides at least 1000 kcals.
D. Eating within 1 hour is bad because the blood has been diverted to the working muscles.
E. I do not know.

31. In order to gain weight, which factors would be both successful and healthful?
1. Eliminate all voluntary activity.
2. Add to your current diet as much fat as possible.
3. Start a bodybuilding program.
4. Eat meals consisting of at least 40% protein.
5. Eat additional kcals each day.

A. 2,3
B. 3,5
C. 1,2,5
D. 3,4,5
E. I do not know.

32. When evaluating a popular weight loss book, what information from the book can one use to
assure that the diet is safe and
effective?

A. A medical doctor designed the diet.
B. The author has a Ph.D.
C. The book contains testimonials from several people who tried the diet and state that it

worked for them.
D. A, B, and Care incorrect.
E. I do not know.

33. When trying to IQse weight, which of the following foods should be eliminated from the diet?

A. starches such as breads, pasta, and rice
B. ice-cream
C. butter
D. There are no such things as bad foods. It is just the amount you eat.
E. I do not know.

34. Insulin is bad because it makes people fat; so a high-protein, low-carbohydrate diet is
recommended for rapid fat loss and muscle gain.

A. True
B. False
C. I do not know.
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35. If a person is overweight, dietary t&t can be completely removed from the diet to safely speed up
fat loss.

A. True
B. False
C. I do not know.

36. Any weight loss program will be successful in the short term, ,

A. if the weight loss program provides the motivation to control food intake
B. because weight loss programs must be approved by the FDA before being marketed.
C. only if the weight loss program is developed by a Ph.D.
D. A, B, and C are all correct
E. I do not know.

37. When trying to lose body fat, which of the following statements is TRUE?

A. Eating past 7 pm increases fat storage.
B. Skipping lunch can help burn more fat without loss of lean tissue.
C. Not eating after a workout enhances long-term fat loss.
D. A, B, and C are incorrect
E. I do not know.

38. A trainer who suspects that a client has an eating disorder should _

A. counsel the person and help the client overcome it
B. be quiet and say nothing
C. point out the abnormal behavior, and suggests he/she seek professional help
D. get a group of the clients friends and family to keep an eye on the person and try to

modify hislher behavior
E. I do not know.
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Practical application

Jimmy Chunga is on a weight loss program that recommends he eat 2400 kcal per day. He previously
maintained his weight eating about 3000 kcal per day. The program also recommends that his diet should
have a certain composition:

Carbohydrate
Fat
Protein

% of Total Calories
60
25
15

After the first 2 weeks Jimmy hal) lost 3 pounds and a skinfold assessment indicates a drop in body fat from
30% body fat to 29%.
The following food record is a typical day reported by Jimmy:

Food kcals fat (g}
Wakeup 6:00
Breakfast 6:30 Bagel with Peanut Butter 320 14

Lunch Noon 12" Subway steak and cheese 711 33

Snack 4:00 Cherry Yogurt 170 2

Workout 6-7:30 weights (45 min)
cardio (35 min)
stretch (15 min)

Dinner 9:00 2 scoops white rice 300 2
Skinless chicken breast 280 6
Cauliflower & cheese 185 11

Snack 10:30 Fat free ice-cream 150 0
Bed 11:00

The following questions are related to the above scenario

39. Based on the prescribed diet plan above, approximately how many grams of carbohydrate, protein,
and fat should Jimmy be eating in a day?

carbohydrllte/proteinlfat
A) 1440/360/80
B) 5001200/30
C) 360/90170
D) 150/200150
E) I do not know

For Questions 40 & 41:
You are a little concerned about the lunch Jimmy is eating, although you are happy with his progress.
Jimmy claims he is extremely hungry by lunch, and is unwilling to give up his favorite sandwich in the
whole world. He is also unabk to have a snack before lunch because he has meetings with clients all
morning. Consider the following recommendations:
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1. Jimmy can add a small to moderate sized bowl of cereal or oatmeal and some nonfat milk
to his breakfast to help decrease morning hunger and still not exceed his recommended
calorie intake.

2. Jimmy should spread out his afternoon food intake and only eat half the sandwich, eat the
other half at 4:00, and eat the yogurt immediately before his workout since his calorie
intake is already about right.

3. Jimmy is not getting enough calories in a day, so he could increase his food intake
anytime of day to decrease his hunger in the morning.

4. Jimmy is losing weight at an appropriate rate, he should be encouraged to ignore his
hunger so it will go away once his body adapts to the diet.

40. Considering Jimmy's goals and his health, which is the best recommendation?

Al B.2 C.3 D.4 E. I don't know

41. Considering Jimmy's goals and his health, which is the ~orst recommendation?

Al B.2 C.3 D.4 E. 1 don't know

For questions 42 & 43
It is 6 weeks into the program and Jimmy has lost no weight over the past four weeks. Skinfold
measurements indicate no change in body fat. fte reports eating the same amount ofkcals and fat as before,
and cannot understand why he is not losing body fat. What is the most likely explanation for Jimmy's
plateau?

Consider the following possibilities:

1. Jimmy is not accurately recording/reporting the amounts of foods in his meals.
2. Jimmy has a thyroid problem.
3. The ice-cream before bed is causing Jimmy to store fat while he sleeps.
4. Jimmy's fat intake is too high.

42. Considering Jimmy's situation, which of the above is the most likely explanation?

Al B.2 C.3 D.4 E. I don't know

43. Considering Jimmy's situation, which ofthe above is the least likely explanation?

Al B.2 C.3 D.4 E. I don't know

44. Jimmy is sick of his dinner and would like some alternatives, which of the following would be the
best recommendation for Jimmy so he is getting roughly the same amount ofkcals?

A) Y2 cup of cooked pasta, 6 ounces steak, broccoli
B) 2 Flour tortillas, 6 ounces lean steak or chicken, beans, tomatoes, lettuce, milk
C) Both A and Bare porreet.
D) Jimmy should try to come up with some alternatives on his own that are based on your

basic guidelines, and report back to you for feedback.
E) I do not know
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Appendix B

Pilot-test questionnaire comments made by sports nutrition

students and fitness professionals



2

Gene~al Knowledge

• Wrote: C} answer worded awkwardly "this day-change to
.. "her body needs on a given day"

• On suggested changing wording of quite likely ("sounded
weird")

• Wrote: I think that this question is either vague or
not enough information was given to choose an answer.
The question may have been worded wrong for complete
understanding.

• Wrote: in answer A quite likely sounds weird, maybe
redundant.

• Wrote: A and C seem like the same answer, C may be
wrong because nobody knows for sure Helga vit A needs
for the day exactly. The RDA is an estimate

• Wrote: confusing way is structured

• Too vague

• Wrote: maybe put "rows" in BOLD. I had to read the?
for a minute before I figured it out

• Wrote: at first a little confusing /c I'm not used to
seeing this kind of set up, but I figured it out after
a while. I think it's a good question

• Wrote: this question is confusing
• In miscellaneous spot wrote: confusing
• Wrote: would the use of the word lipids over fat

confuse some people? Most of the questions use the term
fat

• Wrote: constitutes structure was very unclear. Could
you use another phrase like just structure- it was
confusing

• Wrote: I found very confusing. I did not know what was
asked

• Wrote: was little confused at first but got the idea
within 30 seconds. Might want to change "accurate
example for each nutrient" to "accurate example of each
nutrient"

• Wrote: confusing as written/ set up
• Wrote: confusing, maybe would be easier if the answer

of the questions are constructed in sentence format.
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3

4

5

6

• Wrote: question initially confusing, took while to
figure it out. Suggestoin: which of the following
options gives an accurate example of the nutrients
function in the body?

• Wrote: Confusing; source of energy? Wait, read it over
and understand now.

• Wrote: the way this question was set up really confused
me

• Too vague

• Wrote: a specific type of macronutrient (CHO, PRO, Fat)
may help to clarify. For me digestion is when you start
breaking down something, so PRO starts to break down in
the stomach, but is absorbed in the small intestines.

• Wrote: not sure if it is A or B
• wrote: question is little vague. Digestion and/or

absorption could mean either stomach, small intestine

• wrote: could say only one or the other (digestion or
absorption). Not both, and could specify nutrient.

• Wrote: felt like this could be 2 answers; the stomach
or small intestine. Doesn't digestion mainly take place
in the stomach and absorption mainly occur in the small
intestines (1 could be wrong)

• Wrote: it is between Band C
• Wrote: nice, clear, concise question that tests true

understanding of dietary impact on bodily systems

• Good question, makes people think about body s
physiology.

• Wrote: that diet eaten during the course of the day or
long-term (several weeks)

• Wrote; seems tricky to me. I originally put A but then
changed to D. I thought that for every gram of protein
eaten, you lose lmg Ca so this rate of loss is not
increased but the total amount lost is increased with
2X RDA. Does that make sense

• Wrote: confusing as written/ set up

• I know A is true, I think B is true although coconut
and vegetable oil may be oils what do not have
cholesterol and not sure about C
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7

8

9

• Wrote: could be another option saying only A and Bare
correct. Some people may know that cholesterol is not
found in everything containing fat, but might not know
it comes only from animal and dairy foods and not in
vegetable sources. By putting this option you could
find out more of how much they know.

• Wrote: I do not understand this question
• Wrote: percentage of iron from that food?
• Wrote: I guess C because I think spinach has vitamin A

which increases absorption of iron

• Wrote: good question connects nutrition facts with food
sources.

• Wrote: This question was hard to understand. Could be
made easier to read, more simple.

• Wrote: I wasn't certain of the principles behind
USDA/USDHHS.... I took my best guess with the knowledge I
have

• Wrote: too obvious makes the correct answer stand out
• Wrote: in eating the same, do you mean same amount as

the item under eat more or eat the same as presently
consumed in the diet?

• Wrote: A and 0 both seem to be good, reasonable
choices. However, I feel the biggest issue the surgeon
general wants to address is less fat- A

• Wrote: you might not want to use the answer "eat less"
fat in more than of the answers

• Multiplied 60X .8 (saw this 4x on green test)
• Wrote: confusing - 0.8 g/kg body weight for sedentary.

Being moderated, active may increase some, but not much

• Multiplied by 2.2
• Wrote in miscellaneous spot: ?
• Wrote: tough question for me personally. I am not sure

what "moderately active" falls under in protein
consumption. I guess I just forgot. But is their a
category.

• Wrote: Are you talking about serving size? Its just a
clarification of the question

• Wrote: this is good question, could be followed with
one about how much protein a person trying to add
muscle should be eating. As thi.s is often overdone

40



10

11

12

• Wrote: good question

• Wrote: the size of the orange would make it more
definitive a large orange (>6 oz) would be well over
one fruit exchange and vice versa

• Wrote: Too confusing-correct exchange or 1 svg? Theres
a difference between them

• Too vague

• noted that person wrote 40:30:30 on test in pencil

• circled 1, 3, 6
• circled 1, 4, 6
• wrote: hard to go back and forth form answers to

letters

• wrote: 20% protein is probably ok and does not really
need to be decreased?

• Wrote: use more combinations for answers like 1,4,5 or
2,4,6 otherwise it seems too easy

• Wrote: I think protein should stay about the same. I
think 15% is ideal and 20% is pretty close but should
decrease fat, increase carbohydrate for sure

• Wrote: on which current recommendations are you
referring to (atkins, ROA, zone, weight loss/gain,
etc... )

• Wrote: is roy jones jr. an athlete or just some guy?
• Wrote: trying to get too much information across. This

was my least favorite question but teachers love to
convey material this way. In question facts are stated
followed by a list of possible answers. It's a tiring
way to answer a question.

• Wrote: I do not know, would guess B
• wrote: never encountered question like this. Food

intake may decrease energy intake though guessing on
this one

• in miscellaneous spot wrote: never heard anything about
this

• in miscellaneous spot wrote: tough
• wrote: tough question, this could depend on a person

such as a bodybuilder off season, or a precontest
triathlete.
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13

14

15

• Wrote: This question is not stated correctly, not
everyone is thw same-maybe say " ...most likely when
people record food... fI

• Wrote: have never heard or read anything about that
fact (I can be out of date)

• Wrote: not relevant. Its not something they need to
know

• wrote: too vague, should include identifying the food
groups

• wrote: I don't know if the top of the pyramid (fat,
etc.), qualifies as a food group

• wrote: Do trainers need to know if fruits and
vegetables are the same group or separate-I don't but I
still know their value

• wrote: thought choices A, B, and C all sounded good
(they are all important aspects of a balanced diet

• wrote: confusing like B) what does relative to calories
mean

• wrote: I think both A and B can be correct. He needs a
variety of macro and micro nutrients but in certain
amounts

• wrote: maybe could list some foods for the options
instead

• too vague

• wrote: I am confused as to what the answer should be.
Is it saying the RDA sex/age group can vary? Or are we
going by it

• wrote: the question..."significance of this fact?"
doesn't make sense to me. Doesn't seem to be asking for
any of the answers given

• wrote: do not understand the whole concept
• wrote: same could have calculated wrong so I would have

to answer D. if his calculations were assumed correct
then B would be better choice.

• Wrote: Change but to and
• Wrote: I don't understand choices Band C. What is got

more/less energy? Does that mean food intake

• Wrote: this question is confusing, I think D is correct
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16

17

18

19

• Wrote: does answer B mean that it only exists for
protein and selected vits and mins? Or does it mean
that these are just a few that are on the column

• thought about putting or p~ans to after the word
pregnant

• wrote: shouldrr t folate be increased before pregnancy?
• Wrote: I answered A because of the PRO and iron. I was

not sure about folate because once youre pregnant, the
amount of folate intake doesn't matter. It's what your
intake is before you get pregnant

• Wrote in miscellaneous spot: Mix it up more .. too easy
• Folate sticks out like a sore thumb, maybe use it twice

but the second time with other incorrect answers

• suggested adding something more specific after
carbohydrate loading such as how, why, etc...
--crossed out A and 0 as possibilities

• wrote: aren't you supposed to eat a really low carb
diet to deplete carb stores in the body, then carb
load? I wasn't sure what the correct answer was.

• Wrote: Question assumes event is on weekend
• Wrote: what about carbo loading
• Wrote: this question is debateable. I've heard

arguments about carbohydrate loading. Some say its
beneficial and some say you shouldn't do it-it won't
benefit you as much as you think. It's hard for me to
answer the question based on the debates I have heard

• Wrote: I think voth C and 0 are carb loading
techniques. Not to sure what immediately means in D. I
would go with C.

• Wrote: answers are too long
• Wrote: good question about fads

• too vague

Supplement Knowledge

• Wrote: what type of supplement? Multivitamin?
• B) suggested changing to: ...100-150% of the RDA levels

Crossed out A, C, 0 when did not cross out answers on
rest of test
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21

22

23

24

25

26

27

• Wrote: what about supplements not needed by most people
on a healthy diet

• Wrote: C) confusing stating- maybe change the wording
• Wrote: doesn't 100-150% ROA seem a little high,

wouldn't 150% vitamin A at other fat soluble vitamins
be a little toxic and unhealthy? What about D) doctors
say take a 500mg dose of calcium twice daily for max
absorption. This could make 0 true

• Wrote: Wasn't sure if I was supposed to assume that
nutritional supplements are always safe or only
sometimes

• Wrote: Too simple for a personal trainer

• Wrote: don't some protein drinks but extra nutritional
stuff like carbs and vitamins- which could be a
nutritional advantage if your lacking in it-I put C,
but I am not so sure, but I don't think A and B is
correct? I am not sure.

• in the question BOLD the word correct

• wrote: tricky
• wrote: multivitamin could function as ergogenic aid if

deficiency is affecting athlete; chromium has been used
in weight loss formulas/ supplements with l-glutamine.
PowerBar and meal replacement seems to be best answer
based on my knowledge- provides nutrients maybe not
otherwise received.

• In miscellaneous spot wrote: ?
• Wrote: Confusing I chose B meal replacement; powerbar.

I did not know it was a meal replacement. Well I do not
know. Nevermind that could work

• wrote in miscellaneous spot: better wording
• circled " ...of preformed" and wrote wording

44



28

29

30

31

• wrote: questions wording doesd t sound right

• wrote: better wording needed in the question. Say
choose the correct combination of preformed vit and its
major function in the body

• wrote: most toxic-if taken in large amounts above RDA?

• Wrote: please put choices in alphabetical order

• Cad t both A and B be correct? (if taken in too high
doses even though A is the right one

• Wrote: when asking which is the most toxic vitamins is
that regarding taking mega doses

• Wrote: it might be helpful if the % or amount exceeded
was included

• wrote: are any reasonable or necessary?
• Wrote: for answer D is the person eating a powerbar

instead of something like donuts or simple piece of
fruit? A powerbar would be better over a donut, but not
necessarily over a banana (calorie wise)

• Wrote: maybe should ask what is the safest and most
reasonable of the choices

Weight Gain/Loss Knowledge

• A) wrote: "good source of pro" above question

• Wrote: I know that milk is a great source of protein,
vitamins and nutrients. I am not sure if branched chain
amino acid drinks would be best right after a workout,
although it sounds reasonable.

• Wrote: answer A does not sound like an answer, it
sounds more like a question

• 1. put check next to
2. put check next to
3. wrote: increased lean mass = increased weight
4. wrote: helps with muscle mass
--in miscellaneous space: program= exercise= increased
energy requirement

• wrote: I don't like the #' s and letters. Especially
toward the end of test. Brain is tired

• wrote: activity level must also be considered here in
the correct answer

• wrote: weight gain as in lean body mass? Does
bodybuilding equate to weight training
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32

33

• put in miscellaneous spot: ?
• wrote: I feel there is no right answer for this

question. I chose B, however bodybuilding is a broad
word. Maybe saying something as start a resistance
training program would work better.

• Wrote: vague the short statements doesn't make sense to
me. What do you mean eliminate all voluntary activity­
too obvious because they dOIT t make sense 1, 2, & 4

• Wrote: when you say ad to your current diet as much as
possible, what does that mean? And how is that
different from eat additional kcals each day? I didn't
understand the difference, it was unclear

• Wrote: 1 and 2 are obvious no answers, so the question
is if both 3 and 4 are correct or just 3. 40% protein
in the diet seems a little excessive to me so I would
go with B. However, maybe starting a weight training or
weight resistance program would be better than a
bodybuilding program.

• Wrote: you do not have to start bodybuilding to gain
weight. However you would if that was the care. The
only reasonable answers are Band 0 but both contain
bodybuilding but both contain bodybuilding so this was
a bit tricky

• wrote: I was thinking that testimonial aren't always
true and that Ph.D. doesn't make you knowledgeable on
safe and effective diets

• wrote: too obvious b/c 0 says all incorrect

• answers are too vague

• A) wrote: need CHO
B/C) wrote: maybe a good idea to replace/remove from
diet?
D) wrote: output>input = weight loss

• Wrote: I was thinking that you can eat anything and
still lose weight as long as you eat less foods high in
fat (ie butter)

• Wrote: 0, none should be eliminated, just limited
• Wrote: I am not sure what this question is asking. I

know a lot of people go on No carb diets but I am not
sure if that's healthy. I would say cut out the butter
because its fat.

• Wrote: reword "bad foods"
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34

35

36

37

38

• In question wrote: stores glucose (below insulin makes
people fat) and need CHO (below low-carbohydrate)

• Wrote: could be 2 questions; 1) insulin related 2)
increase protein, decrease carb diet

• Wrote: too simple/vague

• Wrote in miscellaneous spot: need dietary fat/ helps
store fat soluble vits.

• Wrote: The? needs a comma so it reads smoother
• Wrote: grammar is not correct, so might make it

confusing

• Wrote: you should have a comma after overweight, it
will read easier

• Wrote: I am pretty sure that isulin doesn't make people
fat so I put false. The second part of the sentence
seems logical though.

• wrote: aren't most weight loss programs unsuccessful?
(5% success rate)

• wrote: a little confusing
• wrote: short term, meaning losing water weight? How

much weight, in what time

• wrote: what do you mean by short-term? Duration of the
program or time of adherance to the program?

• Wrote: the wording "in the short term" seems a little
confusing. What is the idea behind the "program will be
successful"? Is it that the individual will lose weight
or that the plan itself will become successful/popular?

• wrote: for answer A) say eating after 7pm it seems like
a better word

• Wrote: I am not sure about answer A. I have heard
something like that. However I know that Band Care
incorrect so I would go with D.

• wrote: C sounds good because they should get
professional health, although, I do not know if
pointing out there abnormal ehavior is a good thing. A
could also be right?

• Wrote: I liked this question because it brought home a
frequently touched subject of eating disorders in those
who are exercising/training
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40

41

42

43

44

• Wrote: the answers to this question were confusing
because it seemed like multiple answers would be
useful. Especially if trainer only suspects disorder

• math

• a lot of reading
• hard to flip pages back and forth

• this seems like it could be several answers
• could be a few of these choices

• would need to look at labels

Gene~a1 Comments

SEorts Nutrition Students

• The length of the test was good, I didn't get
frustrated at the thought of 44 questions

• Questions 24-37: felt these were too vague/easy. A PT
should be able to describe the function of those
vitamins and minerals, not just identify which is which

• This test seems pretty straight forward and simple for
personal trainers. This is all really good information
that personal trainers should know and if they dod t
they shouldn't e working

• I am nor sure (or should I say I've just started to
learn this field) about the details for questions
whether these are confusing or not. However, if the
questions were listed by each case (such as athletes,
pregnant women, general etc .. ) it might be helpful to
learn as well as to compare

• I felt that the test in general was a little hard, if
you don't know much about nutrition in sport
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• I thought this is an appropriate test for personal
trainers. There are many misconceptions out there and
at least this test attempt to address some of these
issues. The best thing for you guys is to get a big
group of knowledgeable people in the field together and
brainstorm more possible question. The test could be
more specific and a little longer. I do not know if 38
questions is sufficient to assess a personal trainers
knowledge. Still, you don't want too long a test.

• Maybe put all T/F questions together

• I think the questions were pretty clear. The only
difficulties I had were based on my knowledge and
remembering just as any other test

• Could be longer/more thorough in time allowed

• This was a fairly short test with a lot of I do not
know answers. Even though those choices are designated
for trainers, they know that by guessing they have a
better chance to get the right answer than look foolish
if they say I do not know. I just thought the test
would e more difficult if you had a 5th choice in
there.

• Over-all the exam questions would be suitable for
personal trainers. Maybe adding more tricky questions.
Like what the public may seem as true, that is actually
false. Ex. If you want to gain muscle, just eat a lot
of protein 19/1b of bodyweight (t or F)? Fat is a
better source of energy than ?

• Amount of questions are good. It's not too much or too
little. Most questions are understandable

• True or false questions should be grouped together

• The test was well put together. I tried to answer to
the best of my knowledge and experiences

• I think overall the questions are fairly easy- the
correct answers seem more outstanding that makes it
obvious to see which ones are correct. But if these
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questions are good enough to provide a certificate,
then just a few more grammar check and change certain
wording to make statement more clear.

• No questions on intake of sat. fat vs unsat, monounsat
etc...

• How about the importance of calcium intake, especially
for younger women

• Length of the test was okay, but maybe should include a
few more questions to encompass a wider range of
knowledge, esp. regarding sat./unsat fats, calcium,
fiber, etc....

• Good general info questions

• I thought the test was too short, an hour for 38
questions seems like a lot of time, that is almost 2
minutes a question

• I think this is a good test to test the overall
knowledge among personal trainers

• I think there should be more questions about
weight/muscle gain and weight loss.

• Need more questions like number one

• This test is very good in that it touches just about
all bases a trainer might encounter. Body assessment,
vi tamins, minerals, RDA, etc..... I think the best part
is its effort to test the trainers, counseling skills.
Like preparedness for the media based nutritional
topics, books and their content, safe recommendations
and practices. Like not trying to do what a
professional should do (i.e. #20). It would have been
nice to see more questions concerning supplements such
as Myoplex and similar powders, sports drinks, timing
of fluids and electrolytes. Myths and facts that are
current in the news. How the diet should be balanced
and the primary source of all nutrients. Overall nice
job!
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• Add question about the negative effects of high
protein diet.

• Question or two on hydration would be good addition

• I thought the test provided good challenging questions
that required knowledge essential to a trainers
education. Questions were not confusing except for the
ones listed. I thought that maybe you could test a
little more on the area of food labels. Questions
represented typical areas that trainers might be
commonly asked.

• Overall I thought the questions were good and fairly
comprehensive.

• More supplement questions. More physiological question
how body absorbs certain nutrients. What are nutrient
and mineral functions.

• Length was not too long, felt could have been longer.

• Questions 5-8: thought should be testing them on
function of vitamin or min also the deficiency and
excessive amounts, they should already know if vitamin
or mineral

• Overall thought the test was relatively easy and not
difficult to understand. It eas clearly written and
asked about the broad range of topics that will be
important subjects discussed in personal training.

• I don't think the questions are confusing, and the
length is not too long. I was thinking what I learned
from my nutrition classes when I am answering
questions. Most of the questions were pretty straight
forward.

• Overall thought test touched on basic and practical
nutrition knowledge. It wasd t too long or confusing
except for what stated above.

• Think length of exam was sufficient
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Personal Trainers

• I feel the test is something trainers should know. Yet
I do not know everything. I have never had a formal
nutrition class and feel that this is my personal
weakest area. What I was Taught in the 24/5 is very
vague compared to this exam.

• The test was appropriate in length and the questions
for the most part were valid. However, it was difficult
for me to correctly determine answers for questions
regarding vitamin and mineral functions since it is not
something that we spend a lot of time on. We are also
not used to referring to RDA requirements in client's
diets or in supplement recommendations. The majority of
clients are most concerned with a change in appearance,
whether it is weight gain or loss and most are not too
concerned with RDA or Vitamin/mineral function.

• The test is very basic. I think it is a good test for
trainers to show overall general knowledge of fitness.
It could be made more specific to certain clients or
populations. There arerr t any questions in reference to
resistance training. This is important for trainers.

• I have no background and have never taken nutrition
classes. So almost all questions are kind of difficult
for me. But this test made sure what kind of knowledge
should I at least have.

• I thought that some of the questions were challenging
but very pertinent to our field. It made me realize how
much I don't know about nutrition and how much I need
to learn- there were a lot of questions that we didn't
learn about in the certification course.

• Trainers currently come from all different backgrounds
and this type of test would be great if there were
standardization in the industry and trainers were
taught and expected to have the same knowledge. This
would be of great benefit to good knowledgeable
trainers.
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APPENDIX C

Final Questionnaire



Demographic Questions:

Please Check/Circle All That Apply

Age:
o <18 yrs.
o 18-29 yrs.
o 30-50 yrs.
o >50 yrs.

Sex: MF

Number of years as a personal
trainer:

o <6 mos.
o 6mos.- 1yr.
o 1-2 yrs.
o 2-5 yrs.
o >5 yrs.

What is your highest level of
education:

o High school diploma
o BS/BA
o MS
o PhD

Have you taken academic classes
related to nutrition:

o None
o Nutrition as part of another

course
o 1college course in nutrition
o ~2 college courses in nutrition
o BS/BA in nutrition
o MS in nutrition
o PhD in nutrition
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Employment status as trainer (per
week):

o Full time>30 hrs
o Part time

o <30 hrs
o 20-30
o 10-19
o <10

What Certifications do you have:
o ACE
o NASM
o ACSM
o APEX
o 24/5
o 24 hr fitness
o NSCA
o CSCS
o ATC
o RD
o CNS
o Other-------

Where do you get most of your
nutrition information:

o popular magazines
o newspaper
o professional journals
o textbooks
o certification classes
o college courses
o coaches
o internet
o other trainers
o television
o radio
o videos
o others-----



Nutrition Knowled.,&,e Assessment Questionnaire

General Nutrition Knowledge:

1. Helga's diet for a given day contained 75% ofher RDA for vitamin A. What is the significance of
this fact?

A. Helga quite likely took in enough vitamin A to meet her physiological needs.
B. Helga will develop a deficiency ofvitamin A if she keeps consuming it at this level.
C. Helga took in 75% of the vitamin A her body needed this day.
D. Helga's intake was satisfactory because nobody needs the RDA levels; they are greatly

inflated.
E. I do not know.

2. Which ofthe following rows of answers gives an accurate example for each nutrient function?

t b rR I tfsC rtt t tons I U es.s rue ure ouree 0 enerIJv eIJu a es mel a o Ism

A) carbohydrates minerals lipids

B) minerals vitamins protein

C) vitamins water carbohydrates

D) protein lipids vitamins

F) I do not know.

3. The major work of digestion ofmost nutrients occurs in which of the following organs?

A. stomach
B. small intestine
C. liver
D. pancreas
E. I do not know.

4. After eating a meal high in available carbohydrates, the body's normal physiological response is

A. blood glucose increases; glucagon productioi} increases; insulin production increases
B. blood glucose increases; glucagon production decreases; insulin production increases;

majority of glucose is converted to fat
C. blood glucose increases; glucagon production decreases; insulin production increases;

glucose is transported into cells
D. blood glycogen increases; blood glucagon increases; insulin is unaffected
E. I do not know.

5. Diets that are high in protein (more than 2X the RDA) are certain to lead to _

A. increased calcium loss in urine
B. insufficient intakes of fat-soluble vitamins
C. stomach ulcers due to excess production of stomach acid
D. A, B, and Care incorrect
E. I do not know.
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6. Cholesterol is found in _

A. animal products like meat and dairy foods
B. coconut oil and vegetable shortening
C. everything that contains fat
D. A, B, and Care correct
E. I do not know.

7. FroIll which of the following foods will the percentage of iron absorbed by the body most likely be
the greatest?

A. eggs
B. oatmeal
C. spinach
D. roast Beef
E. I do not know.

8. The basic principals behind the USDA/USDHHS Dietary Guidelines for Americans, The Surgeon
General's Report on Nutrition and Health, and the National Academy of Sciences report on
reducing the risk of chronic diseases are that the average American should:

Eat More' Eat the Same Eat Less
A) complex carbohydrates protein fat

B) protein fat complex carbohydrates

C) protein complex carbohydrates salt

D) calcium fat complex carbohydrates

E) I do not know.

9. Maria is a moderately active 24-yr old woman who weighs 132 Ibs (60kg), and trying to maintain
her weight. What is her RDA for protein?

A. 48 grams
B. 60 grams
C. 106 grams
D. 132 grams
E. I do not know.

10. Which of the following is a correct exchange (1 serving)?

A. 1 starch= 1 cup rice
B. 1 fruit= 1 orange
C. 1 milk= Y2 cup skim milk
D. A, B, and C are all correct
E. I do not know.
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11. Today, Roy Jones Jr. ate 3000 kcals worth of food that contained 35% fat, 30%
protein, and 35% carbohydrate. What changes could he make to bring his intake
closer to current national health recommendations?

1. decrease fat
2. increase fat
3. decrease protein
4. increase protein
5. decrease carbohydrate
6. Increase carbohydrate

A, 1,3,6
B. 1,4,6
C. 2,3,5
D. 2,4,5
E. I do not know.

12. How many food groups comprise the Food Guide Pyramid?

A,1

B. 3
C. 4
D. 6
E. I do not know.

13. Which of the following contains substantially more dietary fiber per serving than a piece of whole
grain bread?

A. Y2 cup cooked brown rice
B. Y2 cup cooked broccoli
C. Y2 cup cooked black beans
D. 1 whole orange
E) I do not know.

14. Fat Albert wants to choose the most nutrient dense foods for his diet. What would you
recommend he do?

A. choose foods with a variety of macro- and micronutrients
B. choose foods high in nutrients, relative to calories
C. choose foods high in fiber
D. choose foods with low amounts of carbohydrate and fat
E. I do not know.

15. Sam analyzed his diet for one day using food composition tables and learned his energy intake
was 90% ofthe RDA for his
sex/age group. What is the significance of this fact?

A. Sam can feel sure he ate too few kcals that day, and should eat above 100% RDA in
energy tomorrow.

B. It is possible that Sam got less energy than he needs for the day, but in the long run he
may maintain his weight.

C. It is possible that Sam got more energy than he needs for that day, but in the long run
may maintain his weight.

D. Either B or C could be corr~
E. I do not know.
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16. What does "% Daily Value" column represent on the upper portion of a nutrition facts label?

A. designed to allow consumers to compare their intakes to desirable intakes
B. exists for protein, and selected vitamins and minerals
C. based on intakes for 2000 kcal diets
D. A, B, and C are all COIT¥ct
E. I do not know.

17. When a woman becomes pregnant, which ofthe following lists of nutrients are clearly required in
greater amounts?

A. protein, iron, folate
B. protein, fluoride, vitamin A
C. fat, fiber, folate
D. fat, iron, vitamin D
E. I do not know.

18. If a client asked you about carbohydrate loading, which of the following options would be the
best response?

A. Eat a high fat diet throughout the week, the high energy value of the fat will protect
carbohydrate stores.

B. Consume a high-carbohydrate diet throughout the week; eating a high-protein pre­
competition meal 2 hours before the event.

C. Eat normally the first half of the week leading up to the event, consuming high­
carbohydrate meals the second half of the week.

D. Eat nomlally for the whole week leading up to the event; a high-carbohydrate meal
should only be eaten immediately before competition.

E. I do not know.

Dietary Supplement Knowledge

19. If a client asks for your advice about using a multivitamin/mineral supplement, what could you
tell her about supplementing wisely?

A. Use synthetic supplements because they are more potent than natural ones.
B. Supplement at no more than 100-150% RDA levels, unless recommended by a physician.
C. Supplements can make up for an otherwise faulty diet and ensure lifelong health.
D. To be sure to meet the RDA, take the supplement twice daily.
E. 1do not know.

20. Nutritional supplements sold at health food stores _

A. have all been scientifically tested, are approved by the FDA, and are safe
B. are approved by the FDA
C. are guaranteed safe
D. A Band C are all irIcortect
E. I do not know.
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21. Powdered or liquid proteins in supplements offer nutritional advantages over proteins found in
foods because

A. they are composed of specifically formulated amino acid mixtures which have been
shown to improve muscle hypertrophy, and prevent muscle atrophy.

B. their high protein content helps prevent an insulin response, and consequently fat storage.
C. they do not, proteins found in most high protein foods offer the same nlltritional qualities

as those found in supplements.
D. A and B are both correct
E. I do not know.

22. Which of the following supplement categories is paired with the correct product?

A. ergogenic aid; multivitamin
B. meal replacement; PowerBar
C. appetite suppressants; dramamille
D. thermogenic; chromium
E. I do not know.

For questions 24-27 please indicate whether the stated nutrient is a vitamin or mineral:
A=vitamin
B= mineral
C= I do not know.

23. retinol
24. niacin
25. zinc
26. folate

27. Choose the correct combination of preformed vitamin and a major function in the body.

A. vitamin AI antioxidant to protect cell membranes
B. vitamin D/ absorption of lipids and carbohydrates
C. vitamin E/ coenzyme
D. vitamin KI blood clotting
E. I do not know.

28. Which of the following groups of nutrients are most toxic if consumed in excess amounts over
long periods of time?

A. vitamin A, vitamin D, vitamin B6

B. vitamin A, vitamin D, vitamin K
C. vitamin Bt. vitamin B3• Vitamin B12

D. vitamin D, vitamin E, vitamin C
E. I do not know.
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29. Which of the following situations would be an example ofsafe and reasonable use of
supplemental nutrition?

A. A person wanting to curb appetite by using a thermogenic.
B. A pregnant woman using wheat grass to keep her system clean.
C. An athlete using B-vitamins to enhance performance.
D. A person trying to lose weight using a PowerBar as a mid afternoon snack.
E. I do not know.

Weight Gain and Weight Loss

30. Which of the following would be the best post-workout (within I hour) drink if the client's goal is
to add muscle?

A. Low-fat chocolate milk will provide reasonable percentages of macronutrients for
recovery and muscle hypertrophy.

B. A 100% branched chain amino acid drink would stimulate protein synthesis most
effectively after a workout.

C. It doesn't matter as long as the drink provides at least 1000 kcals.
D. Eating within I hour is bad because the blood has been diverted to the working muscles.
E. I do not know.

31. In order to gain weight, which factors would be both successful and healthful?
I. Eliminate all voluntary activity.
2. Add to your current diet as much fat as possible.
3. Start a resistance training program.
4. Eat meals consisting of at least 40% protein.
5. Eat additional kcals each day.

A. 2,3
B. 3,5
C. 1,2,5
D. 3,4,5
E. I do not know.

32. When evaluating a popular weight loss book, what information from the book can one use to
assure that the diet is safe and
effective?

A. A medical doctor designed the diet.
B. The author has a Ph.D.
C. The book contains testimonials from several people who tried the diet and state that it

worked for them.
D. A, B, and C ate all incorre£!.
E. I do not know.

33. When trying to lose weight, which of the following foods should be eliminated from the diet?

A. starches such as breads, pasta, and rice
B. ice-cream
C. butter
D. There are no such things as "bad" foods. It is just the amount you eat.
E. I do not know.
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34. A diet is recommended for minimizing the insulin response,
helping to promote rapid fat loss and muscle gain.

A. high-protein, low-carbohydrate
B. high-protein, low-fat
C. high-protein, low kcal
D. A, B and C are all incorrect insulin has important functions in the body besides fat

storage
E. I do not know.

35. Mary Sue wishes to lose 5 pounds before her vacation in approximately 5 weeks. Her average
consumption is 2,100 kcals. How many kcals should she consume daily to lose this weight,
assuming her activity pattern remains unchanged?

A. 1,800 to 1,900
B. 1,600 to 1,700
C. 1,400 to 1,500
D. 1,100 to 1,200
E. I do not know.

36. Any weight loss program will be successful in the short term

A. if the weight loss program provides the motivation to control food intake
B. because weight loss programs must be approved by the FDA before being marketed.
C. only if the weight loss program is developed by a Ph.D.
D. A, B, and C are all incorrect
E. I do not know.

37. When trying to lose body fat, which of the following statements is TRUE?

A. Eating after 7 pm increases fat storage.
B. Eating a post-workout meal high in protein and low in carbohydrates increases fat loss

while sparing lean tissue.
C. Not eating after a workout enhances long-term fat loss.
D. A, B, and C are all incorrect
E. I do not know.

38. A trainer who suspects that a client has an eating disorder should .

A. counsel the person and help the client overcome it
B. be quiet and say nothing
C. point out the abnormal behavior, and suggests he/she seek professional help
D. get a group of the clients friends and family to keep an eye on the person and try to

modify hislher behavior
E. I do not know.

61



Practical application

Jimmy Chunga is on a weight loss program that recommends he eat 2400 kcal per day. He previously
maintained his weight eating about 3000 kcal per day. The program also recommends that his diet should
have a certain composition:

Carbohydrate
Fat
Protein

% of Total Calories
60
25
15

After the first 2 weeks Jimmy has lost 3 pounds and a skinfold assessment indicates a drop in body fat from
30% body fat to 29%.
The following food record is a typical day reported by Jimmy:

FooA kcals fat (g)
Wakeup 6:00
Breakfast 6:30 Bagel with Peanut Butter 320 14

Lunch Noon 12" Subway steak and cheese 711 33

Snack 4:00 Cherry Yogurt 170 2

Workout 6-7:30 weights (45 min)
cardio (35 min)
stretch (15 min)

Dinner 9:00 2 scoops white rice 300 2
Skinless chicken breast 280 6
Cauliflower & cheese 185 11

Snack 10:30 Fat free ice-cream 150 0
Bed 11:00

The following questions are related to the above scenario

39. Based on the prescribed diet plan above, approximately how many grams ofcarbohydrate, protein,
and fat should Jimmy be eating in a day?

Carbohydrate / protein / fat
A. 1440/360/80
B. 500 / 200 / 30
C. 360 / 90 / 70
D. 150/200/50
E. I do not know
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For Questions 40 & 41:
You are a little concerned about the lunch Jimmy is eating, although you are happy with his progress.
Jimmy claims he is extremely hungry by lunch, and is unwilling to give up his favorite sandwich in the
whole world. He is also unable to have a snack before lunch because he has meetings with clients all
morning. Consider the following recommendations:

1. Jimmy can add a small to moderate sized bowl of cereal or oatmeal and some nonfat
milk to his breakfast to help decrease morning hunger and still not exceed his
recommended calorie intake.

2. Jimmy should spread out his afternoon food intake and only eat half the sandwich,
eat the other halfat 4:00, and eat the yogurt immediately before his workout since
his calorie intake is already about right.

3. Jimmy is not getting enough calories in a day, so he could increase his food intake
anytime ofday to decrease his hunger in the morning.

4. Jimmy is losing weight at an appropriate rate, he should be encouraged to ignore his
hunger so it will go away once his body adapts to the diet.

40. Considering Jimmy's goals and his health, which is the best recommendation?

Al B.2 C.3 D.4 E. I don't know

41. Considering Jimmy's goals and his health, which is the worst recommendation?

Al B.2 C.3 0.4 E. I don't know

For questions 42 & 43
It is 6 weeks into the program and Jimmy has lost no weight over the past four weeks. Skinfold
measurements indicate no change in body fat. He reports eating the same amount ofkcals and fat as before,
and cannot understand why he is not losing body fat. What is the most likely explanation for Jimmy's
plateau?

Consider the following possibilities:

I. Jimmy is not accurately recording/reporting the amounts of foods in his meals.
2. Jimmy has a thyroid problem.
3. The ice-cream before bed is causing Jimmy to store fat while he sleeps.
4. Jimmy's fat intake is too high.

42. Considering Jimmy's situation, which of the above is the most likely explanation?

Al B.2 C.3 0.4 E. I don't know

43. Considering Jimmy's situation, which of the above is the least likelY explanation?

Al B.2 C.3 0.4 E. I don't know

44. Jimmy is sick of his dinner and would like some alternatives, which of the following would be the
!?est recommendation for Jimmy so he is getting roughly the same amount ofkcals?

A Yz cup of cooked pasta, 6 ounces steak, broccoli
B. 2 Flour tortillas, 6 oUnces lean steak or chicken, beans, tomatoes, lettuce, milk
C. Both A and Bare correct.
O. Jimmy should try to come up with some alternatives on his own that are based on your basic

guidelines, and report back to you for feedback.
E. I do not know
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APPENDIX D

Raw Data



Appendix D. Raw Data Nutritional Biochemistry Students

General Knowledge
Question # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 # Correct
Answer 1 4 2 3 1 1 4 1 1 2 1 4 3 2 4 4 1 3

Subject

A 3 4 2 3 4 4 4 1 1 4 1 4 3 2 4 4 1 3 14
B 5 4 2 3 4 1 3 1 1 2 1 4 2 4 2 3 1 4 10
F 1 4 2 3 2 4 3 1 1 2 1 4 3 2 2 4 1 4 13
G 1 4 2 3 1 1 4 1 1 2 1 3 3 2 2 3 1 3 15
H 2 4 2 5 4 1 1 2 2 2 4 3 1 1 4 1 3 10
I 3 4 2 3 4 1 4 1 1 4 1 4 2 2 4 4 1 3 14
J 2 4 1 3 4 4 4 1 1 2 1 3 1 2 2 3 1 3 10
K 3 4 1 3 4 4 4 1 1 4 1 4 1 2 4 4 1 3 12
l 3 4 2 3 5 4 3 1 1 2 1 3 2 1 4 4 1 4 10
M 1 4 2 3 1 1 4 1 2 2 1 4 1 2 4 4 1 3 16
N 2 4 2 1 1 1 4 1 1 4 2 4 3 2 4 4 1 4 13
0 1 4 1 3 4 1 4 1 1 4 1 4 4 2 4 3 1 2 12
p 3 4 2 1 4 1 4 1 2 4 1 4 3 2 4 4 1 3 13
Q 2 5 2 5 3 1 4 1 1 5 1 3 2 2 4 1 1 3 10
R 3 4 2 3 1 1 4 1 1 2 1 4 3 2 4 3 1 3 16
S 2 4 2 3 1 1 1 1 1 1 1 4 2 2 4 4 1 3 14
T 1 4 2 3 1 1 4 1 1 2 1 3 3 2 2 4 1 3 16
U 1 4 2 3 4 1 4 1 1 2 1 4 5 2 4 3 1 3 15
V 3 4 2 3 1 4 4 1 1 4 1 3 3 2 4 4 1 3 14
W 3 4 2 3 4 4 3 1 5 2 1 4 1 2 2 3 1 3 10
X 3 4 2 3 4 4 3 1 2 2 1 3 2 1 2 4 1 4 8
Y 2 4 2 3 4 1 4 1 2 3 1 4 3 1 4 4 1 3 13
Z 3 4 2 3 4 1 4 1 1 3 2 4 4 2 2 4 1 3 12
AA 3 4 2 3 1 1 4 1 1 2 1 4 2 2 4 4 1 3 16
AB 1 4 2 3 1 4 4 1 3 2 1 4 3 2 4 1 1 3 15
AC 1 4 1 3 2 4 3 1 5 4 5 3 2 2 4 4 1 3 9
AD 3 4 2 3 1 1 4 1 1 4 1 4 3 2 4 4 1 3 16
Mean 12.81
SD 2.47
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Appendix D. Raw Data Nutritional Biochemistry Students

Dietary Supplement
Question # 19 20 21 22 23 24 25 26 27 28 29 # Correct
Answer 2 4 3 2 1 1 2 1 4 1 4

Subject

A 2 4 3 5 1 1 2 1 4 2 4 9
S 2 4 3 1 1 1 2 1 4 2 3 8
F 2 4 3 3 1 1 2 2 4 1 4 9
G 2 4 1 5 1 1 2 1 1 3 1 6
H 2 4 5 5 3 3 1 2 4 2 5 3
I 2 4 3 2 1 1 2 1 3 2 4 9
J 2 4 1 1 1 1 2 1 4 2 3 7
K 2 4 3 2 1 1 2 2 4 2 4 9
L 2 4 3 2 1 1 2 2 4 2 4 9
M 2 4 3 2 1 1 2 2 4 3 4 9
N 2 4 3 4 1 1 2 1 4 2 3 8
0 2 4 4 2 1 1 2 1 4 2 3 8
p 2 4 3 2 2 2 1 1 4 3 4 7
Q 5 4 4 5 1 1 2 1 1 1 3 6
R 3 4 3 2 1 1 2 1 3 2 4 8
S 2 4 3 3 1 1 2 1 4 2 2 8
T 2 4 3 2 1 1 2 2 1 2 3 7
U 2 4 3 2 1 1 2 2 4 2 2 8
V 2 4 3 2 1 1 2 1 4 2 3 9
W 2 2 4 5 1 1 2 1 4 1 4 8
X 2 4 3 4 1 2 2 1 4 2 4 8
y 2 4 3 1 3 1 2 1 1 1 4 8
Z 2 4 3 2 1 1 2 1 4 2 3 9
AA 2 4 3 3 1 1 2 1 4 1 2 9
AS 2 4 3 2 1 1 2 1 4 2 4 10
AC 2 4 3 2 2 1 2 2 4 2 3 7
AD 2 4 3 2 1 1 2 2 4 2 4 9
Mean 7.96
SO 1.40
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Appendix D. Raw Data Nutritional Biochemistry Students

Weight Gain I Loss
Question # 30 31 32 33 34 35 36 37 38 # Correct
Answer 1 2 4 4 4 2 1 4 3

Subject

A 1 4 4 4 4 2 1 4 3 8
B 1 2 1 4 1 1 1 2 1 4
F 1 4 4 4 1 3 1 2 3 5
G 2 2 4 4 4 2 1 4 3 8
H 1 4 1 4 4 2 1 4 1 6
I 2 2 4 4 1 3 4 4 1 4
J 2 4 4 4 1 4 1 4 3 5
K 2 2 4 4 4 2 1 4 3 8
L 2 2 4 4 1 1 4 4 3 5
M 1 2 4 4 4 2 1 4 3 9
N 2 2 4 4 1 2 4 4 3 6
0 2 2 4 4 4 1 1 4 4 6
p 2 4 4 4 4 3 1 2 4 4
Q 4 4 4 4 1 3 4 2 1 2
R 1 2 4 4 4 2 4 4 3 8
S 3 2 4 4 4 1 1 4 4 6
T 1 2 4 4 4 2 1 4 3 9
U 5 4 4 4 4 1 4 4 3 5
V 1 2 4 4 4 2 1 4 3 9
W 5 2 4 4 4 2 1 5 3 7
X 1 4 4 4 4 1 1 1 3 6
y 5 2 4 4 4 2 4 4 3 7
Z 1 2 4 4 4 1 4 4 4 6
AA 1 2 4 4 4 2 1 4 4 8
AB 1 2 4 4 1 2 1 4 1 7
AC 4 2 4 4 4 1 4 4 1 5
AD 1 2 4 4 4 2 1 4 3 9
Mean 6.37
SO 1.84
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Appendix D. Raw Data Nutritional Biochemistry Students

Practical Application
Question # 39 40 41 42 43 44 # Correct Total
Answer 3 1 4 1 2 4

Subject

A 1 2 4 1 3 3 2 33
B 5 1 3 4 3 3 1 23
F 3 1 4 1 2 2 5 32
G 3 1 3 4 1 4 3 32
H 1 2 4 4 1 3 1 20
I 2 1 4 1 3 3 3 30
J 1 1 4 4 2 3 3 25
K 1 3 4 4 3 4 2 31
L 3 2 3 4 2 3 2 26
M 1 1 4 1 2 3 4 38
N 1 1 4 1 3 3 3 30
0 3 1 4 1 3 1 4 30
p 2 2 3 4 3 3 0 24
Q 1 1 4 4 2 4 4 22
R 1 1 4 1 3 2 3 35
S 1 1 3 4 2 4 3 31
T 1 2 4 4 2 3 2 34
U 1 1 4 1 2 3 4 32
V 3 1 3 4 2 3 3 35
W 5 1 4 2 5 4 3 28
X 1 1 5 3 2 4 3 25
Y 3 1 3 1 3 2 3 31
Z 2 1 4 1 2 4 5 32
AA 3 2 4 1 2 4 5 38
AB 1 1 3 1 2 3 3 35
AC 1 1 3 3 3 1 22
AD 1 1 4 1 2 3 4 38
Mean 2.93 30.07
SD 1.27 5.17
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Appendix D. Raw Data - Drugs and Society Students - Test 1

General Knowledge
Question # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 # Correct
Answer 1 4 2 3 1 1 4 1 1 2 1 4 3 2 4 4 1 3

SUbject Non-Nutrition student answer

440 2 2 2 2 3 4 4 1 4 4 2 4 5 4 5 3 1 3 4
450 1 2 1 3 2 2 3 3 3 1 2 3 1 1 1 1 4 3 3
460 2 4 1 5 3 4 3 1 3 4 1 4 3 4 4 1 1 4 7
470 2 4 1 3 4 1 3 1 2 4 2 3 1 3 4 1 1 3 7
480 4 4 1 3 4 4 3 2 4 4 1 3 1 1 2 4 1 3 5
490 3 2 1 2 4 4 3 3 2 2 1 4 1 4 2 4 1 4 5
500 3 3 1 4 1 4 1 2 2 2 4 2 1 4 4 1 3 9
290 2 2 1 3 4 4 4 3 2 4 1 4 1 1 4 4 1 4 7
310 3 4 2 2 2 1 1 3 5 2 2 4 3 4 4 3 5 2 6
320 1 4 2 3 4 4 4 1 4 4 1 3 2 2 2 3 1 2 9
330 3 2 2 3 4 1 1 5 4 2 4 1 1 2 4 1 2 6
340 3 4 1 4 4 4 3 1 5 4 2 4 1 4 4 3 5 2 4
350 3 1 2 3 3 4 3 1 3 4 1 3 1 2 3 4 4 4 6
370 2 4 1 1 5 4 1 3 2 2 2 3 3 3 2 1 2 3 4
400 2 4 2 4 4 4 3 1 5 1 2 4 1 2 4 4 5 3 8
410 2 4 2 2 4 1 3 4 4 4 2 4 1 1 4 4 1 3 8
430 3 2 2 2 4 4 3 4 2 4 2 4 1 2 2 4 1 4 5
20 3 3 1 1 3 4 1 3 1 3 2 4 4 4 2 3 4 2 2
40 5 4 2 5 4 4 3 3 5 4 2 4 2 4 4 3 1 4 5
60 3 4 2 2 4 4 3 2 2 4 2 4 1 4 3 3 1 3 5
70 1 4 1 2 4 4 3 3 5 2 2 4 4 2 2 4 1 4 7
90 3 4 2 3 4 4 3 1 2 4 2 3 1 1 2 4 1 4 6
100 1 1 2 2 4 4 3 2 1 4 1 3 1 2 4 4 4 3 8
110 3 2 2 3 4 1 2 3 4 3 3 4 1 4 4 4 4 3 7
120 1 4 4 2 4 4 3 2 1 4 5 3 1 1 4 4 4 3 6
150 3 1 2 3 4 1 4 1 3 2 2 3 1 5 2 4 1 2 8
160 3 1 2 3 1 3 2 1 2 4 3 4 1 4 4 1 2 4 6
170 3 1 2 2 4 3 3 3 5 4 2 4 5 2 4 5 1 5 5
190 5 3 2 1 4 4 1 1 2 1 2 3 1 4 4 4 4 2 4
200 2 4 2 3 1 1 5 1 2 1 2 4 1 2 2 3 1 3 10
210 3 1 2 3 4 1 2 1 2 2 2 3 1 4 2 3 5 5 5
220 3 2 3 3 4 4 3 2 4 2 4 3 4 4 3 1 3 8
240 3 4 2 2 2 3 3 1 5 2 2 4 2 5 4 4 1 4 8
260 1 4 2 1 3 4 3 1 1 1 1 4 3 4 1 4 1 3 11
280 1 1 4 4 4 4 1 4 3 4 2 3 2 4 4 4 4 4 3
Mean 6.20
SO 2.06
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Appendix D. Raw Data - Drugs and Society Students - Test 1

General Knowledge
Question # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 # Correct
Answer 1 4 2 3 1 1 4 1 1 2 1 4 3 2 4 4 1 3

Subject Nutrition student answer

30N 3 4 2 5 4 4 3 3 1 1 2 4 1 2 4 4 1 2 7
36N 3 2 2 1 4 1 3 1 4 4 2 4 1 1 2 4 1 2 6
38N 3 5 2 1 2 4 3 1 5 3 2 4 1 5 2 4 1 5 5
39N 3 4 2 3 4 4 3 1 1 4 1 3 1 3 2 4 1 3 9
42N 1 4 1 1 4 1 4 4 5 2 1 4 1 4 5 4 1 5 9
iN 2 5 2 2 3 4 3 1 2 2 1 3 2 4 4 4 4 3 8
3N 3 4 1 1 4 4 3 1 4 2 1 4 2 2 4 3 1 4 8
5N 1 4 1 1 1 1 3 1 1 2 1 3 4 2 4 4 1 3 13
8N 1 2 2 3 1 4 3 3 1 4 2 3 3 2 4 4 2 3 11
13N 1 4 2 3 3 4 1 1 4 1 4 4 2 4 4 1 3 13
18N 3 5 2 3 1 1 4 1 2 2 1 4 3 2 2 4 1 3 14
23N 3 4 3 2 2 3 4 1 2 2 4 4 4 4 4 2 2 5 6
25N 1 4 2 1 1 1 4 1 2 3 1 4 1 2 4 4 1 3 14
27N 1 4 2 3 5 1 4 1 4 4 1 4 1 2 4 4 1 3 14
Mean 9.79
SD 3.31
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Appendix D. Raw Data - Drugs and Society Students - Test 1

Dietary Supplement
Question # 19 20 21 22 23 24 25 26 27 28 29 # Correct
Answer 2 4 3 2 1 1 2 1 4 1 4

Subject Non-Nutrition student answer

440 3 1 4 2 2 2 2 1 1 5 4 4
450 2 1 4 3 2 1 1 2 1 3 2 2
460 3 1 3 4 1 2 2 2 1 3 4 4
470 2 2 2 1 2 2 1 2 3 3 4 2
480 2 4 4 2 2 1 2 1 1 1 3 7
490 2 4 3 3 1 2 2 1 4 3 4 8
500 2 2 4 2 2 1 1 2 1 2 4 4
290 3 2 4 1 2 2 1 2 2 3 4 1
310 2 1 3 5 2 2 2 2 1 5 5 3
320 2 4 3 1 1 2 1 4 2 4 9
330 3 4 4 1 1 1 2 2 2 4 3 4
340 3 4 4 3 5 5 2 1 1 3 4 4
350 2 2 1 2 2 1 1 2 1 1 4 5
370 5 1 3 2 5 1 1 2 2 1 3 4
400 2 4 1 1 2 1 2 1 2 3 4 6
410 3 4 4 5 5 1 2 1 1 3 2 4
430 2 1 4 1 2 2 1 2 4 3 4 3
20 3 4 4 1 2 2 1 1 3 4 4 3
40 5 2 4 2 1 2 1 2 4 3 4 4
60 3 2 2 2 1 1 2 2 1 3 3 4
70 2 2 1 1 1 2 2 3 2 4
90 2 4 1 2 2 1 1 1 4 3 4 7
100 5 5 2 2 2 2 1 1 2 3 3 2
110 3 4 3 4 1 1 2 1 1 4 4 7
120 2 4 4 4 1 1 2 1 5 1 2 7
150 2 2 5 3 2 1 2 1 1 5 3 4
160 4 2 2 1 1 2 2 1 1 3 3 2
170 2 4 5 2 5 5 5 5 5 4 5 2
190 5 2 1 4 2 1 1 2 5 4 4 2
200 2 4 3 2 2 2 1 2 4 2 2 5
210 3 2 5 3 2 5 2 5 1 5 3 1
220 2 4 4 2 2 2 1 1 4 2 2 4
240 2 4 4 2 2 1 2 2 1 5 3 5
260 3 4 1 2 2 2 1 1 1 3 3 3
280 4 4 1 2 2 2 1 1 4 1 4 6
Mean 4.17
SD 1.98
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Appendix D. Raw Data - Drugs and Society Students - Test 1

Di~tary Supplem~nt

Question # 19 20 21 22 23 24 25 26 27 28 29 # Correct
Answer 2 4 3 2 1 1 2 1 4 1 4

Subject Nutrition student answer

30N 3 4 4 3 1 2 2 1 4 4 2 5
36N 3 4 3 3 2 2 1 1 1 3 3 3
38N 2 4 4 2 2 1 2 1 4 4 2 7
39N 2 4 3 2 1 1 2 1 4 2 4 10
42N 4 2 5 5 2 1 1 2 5 5 4 2
1N 3 4 3 3 1 2 1 3 4 1 4 6
3N 2 4 4 5 3 1 2 3 4 3 2 5
5N 2 4 3 2 2 1 3 1 4 4 4 8
8N 2 4 4 1 2 1 2 2 1 2 2 4
13N 2 4 3 2 1 1 2 1 4 3 2 9
18N 2 2 3 2 2 1 2 1 1 3 4 7
23N 4 2 4 4 1 2 2 5 3 1 4 4
25N 3 4 3 2 1 1 2 2 4 2 4 8
27N 2 4 3 4 1 2 2 1 5 2 4 7
Mean 6.07
SO 2.34
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Appendix D. Raw Data - Drugs and Society Students - Test 1

Weight Gain I Loss
Question # 30 31 32 33 34 35 36 37 38 # Correct
Answer 1 2 4 4 4 2 1 4 3

Subject Non-Nutrition student answer

440 2 4 1 4 1 2 1 2 4 3
450 2 4 4 3 4 3 1 2 3 4
460 3 4 4 2 1 2 4 1 1 2
470 2 4 1 3 3 4 4 4 3 2
480 2 4 3 3 2 3 4 2 3 1
490 3 4 4 4 4 3 1 1 3 5
500 2 4 3 4 1 2 1 4 3 5
290 4 4 3 4 2 2 4 1 1 2
310 1 4 4 4 4 1 5 1 4 4
320 1 2 4 4 4 3 4 1 3 5
330 2 4 4 3 2 3 1 2 3 3
340 2 2 4 4 4 5 4 1 1 4
350 1 4 3 3 1 2 1 1 1 3
370 4 4 2 1 1 5 1 1 3 2
400 1 2 4 4 1 1 4 2 4 4
410 2 4 2 1 1 1 4 2 3 3
430 2 4 3 1 1 3 1 2 1 1
20 3 3 4 4 3 3 1 1 1 3
40 1 4 5 4 1 2 4 2 3 4
60 2 2 4 1 2 4 4 4 3 4
70 2 4 1 1 3 1 1 3 2
90 2 4 4 2 1 3 1 1 4 2
100 2 2 1 2 .2 5 1 1 1 2
110 2 4 3 1 1 4 1 1 3 2
120 1 4 4 4 1 1 4 4 3 5
150 2 4 4 4 1 5 4 1 3 3
160 2 4 4 4 1 1 1 1 1 3
170 5 4 6 4 4 5 1 2 1 3
190 3 3 2 3 1 5 5 2 3 1
200 2 4 1 4 4 2 1 1 4 4
210 2 4 1 4 2 5 1 1 1 2
220 1 2 3 1 1 4 1 2 4 3
240 1 4 5 5 1 5 4 5 3 2
260 1 4 4 1 1 1 1 2 1 3
280 2 4 4 1 1 3 1 3 1 2
Mean 2.94
SO 1.16
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Appendix D. Raw Data - Drugs and Society Students - Test 1

Weight Gain I Loss
Question # 30 31 32 33 34 35 36 37 38 # Correct
Answer 1 2 4 4 4 2 1 4 3

Subject Nutrition student answer

30N 2 4 4 4 1 1 4 1 3 3
36N 1 2 1 4 4 1 4 2 3 5
3aN 2 4 4 2 2 2 1 1 1 3
39N 1 2 4 4 4 1 4 4 4 6
42N 2 5 4 3 2 5 4 4 1 2
1N 3 2 4 4 4 1 4 4 4 5
3N 1 4 4 4 1 4 4 4 4 4
5N 2 2 4 4 4 2 1 4 3 8
8N 1 4 4 4 2 2 1 1 3 6
13N 2 2 4 4 4 2 5 2 4 5
18N 1 2 4 4 4 3 1 2 4 6
23N 2 3 1 2 2 3 1 1 4 1
25N :2 4 4 4 4 2 4 4 3 6
27N 2 2 4 4 1 2 4 4 4 5
Mean 4.64
SO 1.86
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Appendix D. Raw Data - Drugs and Society Students - Test 1

--
Practical Application

Question # 39 40 41 42 43 44 # Correct Total
Answer 3 1 4 1 2 4

SUbject Non-Nutrition student answer

440 1 2 3 2 5 2 0 11
450 1 2 4 2 1 4 2 11
460 2 2 3 4 2 4 2 15
470 1 3 4 1 4 1 12
480 2 2 4 3 2 2 2 15
490 2 1 3 4 1 1 1 19
500 3 1 4 4 2 2 4 22
290 4 1 4 3 1 4 3 13
310 1 1 3 1 2 3 3 16
320 1 2 4 1 2 2 3 26
330 1 1 4 4 3 3 2 15
340 5 2 3 5 2 4 2 14
350 1 1 4 2 1 3 2 16
370 5 2 4 3 1 1 1 11
400 2 1 4 4 2 3 3 21
410 3 1 2 4 2 3 3 18
430 3 1 3 4 2 3 3 12
20 3 4 2 2 4 5 1 9
40 5 1 4 4 3 4 3 16
60 3 3 4 4 2 2 3 16
70 2 1 4 3 1 2 2 15
90 5 1 3 4 2 3 2 17
100 5 2 4 5 2 3 2 14
110 3 2 3 4 2 2 2 18
120 2 2 4 1 4 3 2 20
150 1 1 4 2 3 2 2 17
160 2 1 4 3 2 3 3 14
170 5 5 4 4 2 5 2 12
190 5 2 4 1 2 3 3 10
200 1 1 4 1 4 4 4 23
210 1 1 5 2 1 1 1 9
220 3 1 4 4 3 4 4 19
240 1 1 3 1 2 3 3 18
260 3 1 4 1 2 4 6 23
280 4 3 2 4 2 3 1 12
Mean 2.37 15.69
SO 1.14 4.21
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Appendix D. Raw Data - Drugs and Society Students - Test 1

Practical Application
Question # 39 40 41 42 43 44 # Correct Total
Answer 3 1 4 1 2 4

Subject Nutrition student answer

30N 1 1 4 3 2 4 3 18
36N 1 1 4 1 2 4 5 19
38N 2 1 4 3 1 2 2 17
39N 3 1 4 1 2 3 5 30
42N 3 5 5 5 5 5 1 14
1N 1 1 4 1 3 3 3 22
3N 5 1 4 4 1 3 2 19
5N 2 3 4 1 3 4 3 32
8N 3 1 4 1 2 4 6 27
13N 1 1 3 1 3 3 2 29
18N 3 2 4 4 2 3 3 30
23N 2 1 3 4 2 4 3 14
25N 1 2 4 4 2 2 2 30
27N 1 5 4 5 5 3 1 27
Mean 2.93 23.43
SO 1.49 6.50
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

General Knowledge
Question # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 # Correct
Answer 1 4 2 3 1 1 4 1 1 2 1 4 3 2 4 4 1 3

Subject Non-Nutrition student ahswer

38b 3 3 1 2 3 4 4 3 1 4 5 4 1 4 2 3 4 5 3
37b 3 4 2 3 4 3 3 3 1 4 2 4 1 1 4 4 1 3 9
36b 3 4 2 5 4 4 3 1 4 4 4 3 6
34b 3 1 2 2 4 4 3 1 1 4 2 4 1 2 4 4 1 2 8
33b 3 5 2 2 3 4 1 3 5 4 2 4 3 5 2 4 3 2 4
32b 1 4 1 2 4 1 2 1 2 2 2 4 1 2 2 3 1 4 7
31b 3 4 1 1 2 4 3 2 3 1 2 4 4 2 1 4 4 2 4
30b 3 5 2 1 4 1 3 3 2 4 5 4 1 2 2 4 4 3 6
28? 3 4 3 1 1 1 3 1 2 4 2 4 1 4 4 3 4 3 7
26b 1 1 1 1 1 4 2 1 2 4 2 3 1 3 3 3 1 3 5
25b 3 4 2 2 4 4 3 3 1 4 2 3 1 2 4 2 4 3 5
44b 3 4 3 2 4 4 3 4 2 4 4 4 3 1 4 4 4 3 6
40b 3 4 2 1 2 4 3 3 5 4 2 4 2 4 5 4 1 4 5
26b 2 4 2 1 4 4 4 1 2 2 5 4 2 4 4 4 4 4 7
23b 5 4 2 5 4 4 3 3 3 4 1 4 2 4 4 5 1 2 6
20b 3 4 2 3 4 4 3 1 1 4 2 3 4 2 2 4 1 4 7
19b 2 4 3 1 1 4 4 3 2 4 2 4 1 4 4 3 1 2 6
18b 3 1 2 4 4 4 3 1 1 2 2 3 1 1 4 4 1 4 6
178 3 4 1 2 5 1 3 2 2 4 2 4 1 4 2 3 2 4 3
14b 3 4 4 5 4 4 3 1 4 4 2 4 1 4 4 4 4 3 5
13b 3 3 1 3 4 4 3 3 2 4 2 3 1 2 4 4 1 4 5
12b 1 4 2 3 4 1 2 1 2 4 2 3 2 2 2 1 1 3 9
11b 3 4 2 3 3 4 3 1 1 2 3 4 4 2 2 4 1 2 10
10b 2 1 1 2 3 4 2 2 3 4 4 4 3 3 4 4 1 3 6
9b 4 4 2 1 4 1 3 4 2 4 4 3 1 1 4 4 1 2 5
8b 3 4 2 1 4 4 3 3 3 4 2 3 1 1 2 4 1 3 5
7b 3 4 2 3 3 4 3 3 5 4 3 2 3 3 2 2 3 4
6b 3 2 2 3 5 4 3 4 5 4 5 3 3 2 4 4 4 5 7
5b 1 2 2 3 4 2 4 3 1 1 2 3 1 2 4 3 1 3 9
4b 1 2 2 3 4 4 2 1 1 2 1 3 1 4 3 1 3 4 6
3b 3 4 1 3 4 4 3 1 4 2 1 3 2 2 2 4 1 3 8
2b 4 4 3 2 4 4 3 1 4 2 2 4 3 4 2 2 1 4 6
1b 3 2 3 1 4 4 4 1 2 2 2 4 2 2 2 4 1 3 8
Mean 6.15
SD 1.73
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

--
General Knowledge

Question # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 # Correct
Answer 1 4 2 3 1 1 4 1 1 2 1 4 3 2 4 4 1 3

Subject Nutrition student answer

22N 3 4 1 2 2 3 4 3 2 4 2 3 3 1 3 2 3 4 3
21N 3 4 2 3 5 1 3 3 5 3 2 4 5 4 4 4 1 2 8
25N 3 4 2 1 1 1 4 1 2 2 1 4 1 2 2 3 1 3 12
24N 3 4 2 1 4 4 3 1 4 4 1 4 2 3 4 3 1 4 7
27N 1 2 3 4 4 3 2 4 2 4 3 4 4 4 2 2 7
28N 1 4 1 3 4 4 4 3 5 2 2 4 1 3 4 4 4 1 8
29N 3 2 2 1 4 4 3 1 4 4 2 4 1 1 2 4 1 2 5
35N 1 4 1 1 1 1 4 1 1 2 1 3 4 2 4 4 1 3 14
15N 3 4 2 3 4 1 4 1 1 2 1 4 3 2 2 4 1 3 15
16N 3 4 2 2 4 4 2 1 1 4 1 3 3 3 2 4 1 3 9
47N 1 4 2 1 4 1 4 1 4 4 1 4 3 2 4 4 1 3 14
29N 3 4 2 1 3 4 3 1 2 4 1 4 3 2 4 4 1 3 11
Mean 9.42
SO 3.80
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

Dietary Supplement
Question # 19 20 21 22 23 24 25 26 27 28 29 # Correct
Answer 2 4 3 2 1 1 2 1 4 1 4

Subject Non-Nutrition student answer

38b 2 4 1 5 2 1 5 5 3 4 5 3
37b 3 2 2 4 2 1 2 2 2 3 3 2
36b 4 4 1
34b 3 4 1 4 2 2 1 2 2 2 2 1
33b 2 4 4 5 1 1 2 2 1 3 4 6
32b 2 4 1 2 1 1 1 2 5 3 2 5
31b 2 4 1 2 2 2 1 1 1 3 4 5
30b 2 4 4 3 1 1 2 2 5 5 2 5
28? 4 4 3 1 1 1 2 2 2 3 3 5
26b 2 4 3 1 1 1 2 2 4 2 4 8
25b 4 1 2 2 1 2 2 1 3 3 2 4
44b 2 4 1 2 1 1 2 1 1 1 4 9
40b 2 5 4 2 2 1 1 2 4 3 4 5
26b 5 4 4 2 2 2 1 1 2 2 4 4
23b 2 2 4 4 2 1 2 1 5 5 4 5
20b 2 4 4 2 2 1 1 2 4 3 2 4
19b 2 2 1 2 1 2 2 1 4 3 2 6
18b 4 4 1 1 1 2 2 1 5 4 4 5
178 2 4 3 2 2 2 1 2 1 3 2 5
14b 3 4 4 1 5 1 2 1 3 2 4 5
13b 1 1 1 1 2 2 1 1 1 3 4 2
12b 4 2 1 1 1 1 2 2 1 3 1 3
11b 2 4 4 2 1 1 2 2 4 3 2 7
10b 2 4 4 4 2 1 1 2 2 3 4 4
9b 2 4 4 4 1 2 2 2 1 3 2 4
8b 2 4 4 4 2 1 1 2 4 3 2 4
7b 3 1 3 2 2 1 2 1 2 3 2 5
6b 2 4 5 5 1 1 2 2 2 5 2 5
5b 4 4 4 3 1 2 2 1 1 2 4 5
4b 2 1 4 4 1 1 2 2 3 3 4 5
3b 3 4 4 2 1 2 1 1 4 6
2b 3 4 3 2 1 2 2 1 4 3 3 7
1b 2 4 3 2 2 1 1 1 1 1 4 8
Mean 4.79
SD 1.83
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

Dietary Supplement
Question # 19 20 21 22 23 24 25 26 27 28 29 # Correct
Answer 2 4 3 2 1 1 2 1 4 1 4

Subject Nutrition student answer

22N 1 1 2 2 2 2 1 1 1 1 4 4
21N 2 4 3 2 2 1 2 1 4 2 4 9
25N 3 4 3 2 1 1 2 2 4 2 4 8
24N 2 4 3 1 1 1 2 2 4 3 2 7
27N 3 4 5 2 2 1 2 1 1 2 1 5
28N 4 3 2 4 2 1 1 2 2 1 2 2
29N 3 4 3 2 2 2 2 2 4 2 4 6
35N 2 4 3 2 1 1 2 1 1 1 4 10
15N 2 1 3 2 2 1 2 1 1 2 4 7
16N 2 4 3 2 1 1 2 1 4 2 4 10
47N 2 4 3 4 1 1 2 2 1 2 4 7
29N 5 4 3 2 1 1 2 1 4 3 2 9
Mean 7.00
SD 2.45
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Appendix D. Raw Data - Drugs and Society Students - Re~Test

Weight Gain I Loss
Question # 30 31 32 33 34 35 36 37 38 # Correct
Answer 1 2 4 4 4 2 1 4 3

Subject Non-Nutrition student answer

38b 5 3 1 4 5 4 5 1 1 1
37b 1 2 4 4 1 3 4 4 3 6
36b 2 4 1 2 4 1
34b 2 4 4 3 1 3 4 4 3 3
33b 1 4 4 3 2 1 1 5 3 4
32b 2 4 4 4 1 2 4 1 3 4
31b 1 4 4 1 1 2 1 2 1 4
30b 2 3 4 1 1 2 4 1 3 3
28? 1 3 4 4 1 1 1 1 4 4
26b 2 4 1 4 2 3 4 1 1 1
25b 1 2 4 4 1 4 1 1 1 5
44b 1 4 4 4 1 1 4 4 3 5
40b 5 4 4 4 1 2 4 1 3 4
26b 2 4 1 1 1 5 1 2 4 1
23b 5 4 1 3 1 5 4 2 3 1
20b 2 4 4 4 3 2 1 2 4 4
19b 2 4 4 1 1 3 1 2 1 2
18b 2 2 4 4 1 3 1 4 3 6
178 1 4 4 4 1 3 4 1 3 4
14b 2 4 4 4 4 1 4 5 3 4
13b 2 2 4 3 2 2 1 1 3 5
12b 2 4 4 1 3 4 2 4 1 2
11b 4 4 4 4 1 2 1 2 4 4
10b 2 4 4 4 1 1 1 1 4 3
9b 2 4 4 1 1 2 1 4 3 5
8b 2 4 4 4 1 3 1 1 3 4
7b 2 4 1 1 2 4 1 1 3 2
6b 2 4 1 3 4 1 1 1 1 2
5b 2 4 1 1 2 3 1 4 3 3
4b 2 4 1 4 2 2 1 1 3 4
3b 2 4 3 3 2 3 1 2 3 2
2b 3 3 4 4 4 4 4 2 3 4
1b 1 4 1 4 1 1 4 4 4 3
Mean 3.33
SD 1.45
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

Weight Gain I Loss
Question # 30 31 32 33 34 35 36 37 38 # Correct
Answer 1 2 4 4 4 2 1 4 3

SUbject Nutrition student answer

22N 1 3 2 3 2 1 4 3 4 1
21N 2 4 4 4 1 2 1 2 3 4
25N 2 2 4 4 1 2 4 4 3 5
24N 1 4 4 4 1 1 4 4 4 4
27N 1 4 4 4 4 1 4 2 4 4
28N 2 4 2 4 1 4 1 2 4 2
29N 1 2 2 4 4 1 4 4 3 6
35N 1 2 4 4 4 2 1 4 3 9
15N 1 4 1 4 2 3 1 2 3 4
16N 1 2 4 4 4 2 4 4 3 8
47N 1 2 4 4 1 2 4 4 4 6
29N 2 2 4 4 1 2 1 4 4 6
Mean 4.92
SD 2.27
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

Practical Application
Question # 39 40 41 42 43 44 # Correct Total
Answer 3 1 4 1 2 4

Subject Non-Nutrition student answer

38b 5 3 2 4 2 4 2 9
37b 2 3 2 5 5 3 0 17
36b 4 3 3 2 4 2 10
34b 2 1 4 4 2 3 3 15
33b 1 1 3 1 2 1 3 17
32b 1 1 4 3 1 2 2 18
31b 2 1 4 4 2 3 3 16
30b 1 1 4 3 2 3 3 17
28? 3 3 2 4 2 1 2 18
26b 1 4 3 3 2 4 2 16
25b 2 4 2 4 2 1 15
44b 2 2 3 4 3 3 0 20
40b 3 1 4 4 2 5 4 18
26b 5 1 3 4 2 3 2 14
23b 5 1 4 1 2 3 4 16
20b 5 1 4 4 3 3 2 17
19b 1 1 4 1 2 3 4 18
18b 4 1 3 3 2 3 2 19
178 5 2 4 1 4 1 2 14
14b 5 5 3 2 4 4 1 15
13b 2 3 1 3 2 2 1 13
12b 2 4 2 1 2 1 2 16
11b 3 1 4 4 3 3 3 24
10b 2 2 4 4 2 2 2 15
9b 2 1 3 3 1 4 2 16
8b 1 1 3 4 2 1 2 15
7b 3 3 2 4 2 2 2 13
6b 1 4 3 2 4 3 0 14
5b 1 1 4 1 4 4 4 21
4b 2 1 3 3 2 3 2 17
3b 3 2 4 4 3 1 2 18
2b 3 1 3 4 1 3 2 19
1b 3 2 4 4 2 1 3 22
Mean 2.15 16.42
SD 1.06 3.05
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Appendix D. Raw Data - Drugs and Society Students - Re-Test

Practical Application
Question # 39 40 41 42 43 44 # Correct Total
Answer 3 1 4 1 2 4

Subject Nutrition student answer

22N 3 1 3 3 2 3 3 11
21N 1 2 4 1 2 2 3 24
25N 3 1 4 4 3 2 3 28
24N 2 4 3 4 2 3 1 19
27N 3 1 4 4 2 4 5 21
28N 3 3 4 4 3 2 2 14
29N 1 1 4 3 4 4 3 20
35N 3 1 4 1 3 2 4 37
15N 5 1 4 4 2 4 4 30
16N 2 1 4 4 3 3 2 29
47N 1 2 4 4 2 4 3 30
29N 3 4 3 1 2 1 3 29
Mean 3.00 24.33
SD 1.04 7.54
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