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ABSTRACT

Objective: To examine reliability of validity-tested instruments measuring fruit and vegetable (FV) pref-
erence and self-efficacy (SE) for and attitude (AT) toward cooking.
Methods: In Santa Fe, New Mexico, following cognitive interviews with 123 fourth- and fifth-graders,
surveys were administered twice, less than 2 weeks apart, to students in 16 classrooms without intervening
nutrition education. Results were assessed using Pearson correlation coefficient, Cronbach a, marginal ho-
mogeneity, Wilcoxon, and paired t tests.
Results: Individual test-retest scores were significantly (P < .001) correlated (n ¼ 344; 72.9% Hispanic);
r¼ 0.80 (SE), 0.82 (AT), and 0.88 (FV). Cronbach a was $ 0.74 for all survey administrations. Classroom
test-retest scores were significantly correlated (SE r¼ 0.66, AT r¼ 0.88, and FV r¼ 0.92). Self-efficacy and
AT toward cooking were higher in girls (P < .001).
Conclusions and Implications: Validity-tested 8-item SE, 6-item AT, and 16-item FV surveys showed
internal consistency and test-retest reliability and are suitable for impact assessment of cooking-based
education interventions, specifically Cooking with Kids.
KeyWords: instrument development, reliability, elementary school age, cooking, fruits and vegetables,
psychometrics, nutrition education, Hispanic (J Nutr Educ Behav. 2011;43:42-49.)
INTRODUCTION

Elementary school-based venues for
nutrition education have been advo-
cated for and implemented through
classroom-based, after-school, and
fresh fruit and vegetable (FV) availabil-
ity programs.1,2 Although topics
addressed vary (eg, snacks,3 garden-
ing,4 and taste appreciation5), FV-
related behaviors remain the focal
point of education efforts.6,7

Nutrition and child education experts
recommend integrated, experiential
school-based interventions that fea-
ture sequential lessons, repeated op-
portunities to taste new food items,
and positive and enjoyable ap-
proaches with personally relevant
and culturally diverse experiences
that aim to develop skills such as goal
nt of Nutritional Sciences, The Penn

nce and Human Nutrition, Colorado
ith Kids, Inc., Santa Fe, NM

r correspondence: Barbara Lohse, Ph
ittany Ave, Suite 405, State College, P
-mail: lohseb@psu.edu
CIETY FOR NUTRITION EDUC
/j.jneb.2009.12.006
setting, meal planning, and food prep-
aration.2,8 Programs featuring food
preparation experiences for
elementary-aged youth report some
modicum of skill acquisition and in-
creased FV preference and intake, as
well as more positive attitudes (ATs) to-
ward cooking and healthful eating.9-11

More extensive classroom-based food
preparation curricula with multiple
lessons, teacher and parent involve-
ment, and either longitudinal or com-
parative examination showed impact
on knowledge, food acceptance, and
intake,12 as well as AT and perceived
cooking skills.13

Cooking with Kids (CWK) is a class-
room-based curriculum for
elementary-aged students that blends
cooking and tasting experiences with
traditional nutrition education inte-
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grated across multiple learning do-
mains and environments. Hands-on
cooking activities are integrated with
state-based academic standards,
school cafeteria meals, and parent in-
volvement.14,15 Cooking with Kids,
which has been favorably reviewed
for nutrition educator use,16 aims for
children to accept a wide variety of
healthful food, acquire practical food
preparation skills, and learn about
people of different cultures as they
work together cooperatively. Eleven
hours of cooking classes, delivered by
trained food educators, and 5 hours
of FV tasting lessons led by classroom
teachers are available in the English/
Spanish bilingual curriculum. Prelimi-
nary field testing and process evalua-
tion with fourth-grade students have
revealed favorable outcomes (eg, in-
creased interest in new food items
and cooking, increased self-efficacy
[SE] for food preparation) with wide-
spread use within Santa Fe, New Mex-
ico public schools.17,18

A more robust evaluation plan en-
compassing outcome and impact as-
sessments requires valid and reliable
instruments with CWK-specific items.
The purpose of this study was to ex-
amine validity and reliability of in-
struments developed to measure
avior � Volume 43, Number 1, 2011
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preference for fruits and vegetables
featured in CWK, as well as SE and
AT toward cooking. The authors’ fo-
cus on assessing test-retest reliability
and internal consistency follows a de-
scription of instrument development
establishing face and content validity.
METHODS
Instrument Development and
Description

Three surveys were developed to as-
sess FV preference and SE for and AT
toward cooking. Item construction
for each survey was influenced by
food, activities, and format of CWK.
Target audience comprehension and
reaction to survey language, length,
and response formatting were as-
sessed through one-on-one cognitive
interviews with 123 fourth- and
fifth-graders (51 males, 38 Spanish
speaking) from 14 classrooms in 6
schools.19 Each student completed 2
versions of a survey (43 assessed the
FV preference survey, 44 cooking SE,
and 36 AT toward cooking) followed
by debriefing with trained inter-
viewers using a think-aloud ap-
proach.20 Survey versions differed
only in response option style, for ex-
ample, emoticons versus blank spaces
in a food preference grid, or visual an-
alog versus multiple-choice listings.
Interviews, held in an empty room,
sometimes with 1 or 2 other inter-
viewer/student dyads present (situ-
ated to minimize peer interaction),
averaged 17 � 4 minutes in length
(range 9-30 minutes) and were tape
recorded with consent. Interview
strategy was standardized: (1) intro-
duction, consent, student-reported
or confirmed demographic informa-
tion (eg, grade level, birth date); (2) fa-
miliarization using a practice
question including probing; (3)
open-ended questions to orient stu-
dent to topic, format, or to assess vo-
cabulary; (4) student survey
completion with interviewer reading
each item aloud (note: survey version
read first was routinely alternated);
and (5) probing to ensure item inter-
pretation and comprehension and to
examine discrepant responses be-
tween survey versions.

Structure of surveys submitted for
reliability testing followed from com-
parison of response format reactions,
survey scores, and analyses of inter-
view comments, as well as input
from 8 fourth- and fifth-grade
teachers. In addition to determining
response option formats, interview re-
sponses prompted revision of FV lists,
including photograph enhance-
ments, reordering ‘‘Not Sure,’’ reconsi-
dering use of ‘‘Never Tried’’ and ‘‘I
don’t do this’’ responses, clarification
of directions, and word changes for
enhanced comprehension. For each
survey, the 11’’ � 17’’ folded sheet fea-
tures Spanish language on the left and
English on the right.

A visual analog scale with 5
response options (YES!, Yes, No, NO!
and Not Sure; scored as 1, 2, 4, 5,
and 3, respectively) was provided for
each of the 8 SE survey items: (I can)
make a snack with fruit, with vegeta-
bles, use a recipe, make a meal with
family, make a salad, cut food, mea-
sure ingredients, follow recipe direc-
tions. Possible scores ranged from 8
to 40; lower scores indicated greater
SE.

Attitude toward cooking was as-
sessed by 5 multiple choice response
options (Really Like, Kind of Like,
Don’t Like, Really Don’t Like, and
Not Sure; scored as 1, 2, 4, 5, and 3, re-
spectively) to describe feelings toward
6 activities: cooking, eating food one
has helped to cook, measuring ingre-
dients, making snacks, making food
with friends, and making food with
family. Possible scores ranged from 6
to 30; lower scores indicated a more
positive AT.

The FV preference survey format
consisted of an emoticon-labeled
grid with 5 fruits and 11 vegetables,
depicted by color photographs and
names, listed on the left side and 5 re-
sponse options displayed across the
top (Really Like, Kind of Like, Don’t
Like, Really Don’t Like, and Not Sure;
scored as 1, 2, 4, 5, and 3, respec-
tively). Preference was recorded by cir-
cling the emoticon under the
corresponding preference level for
each food item. Possible scores ranged
from 16 to 80; lower scores indicated
greater preference.
Recruitment

Convenience sampling of schools was
guided by previous involvement with
CWK personnel and programs and es-
tablished relationships with school
administrators. Participation criteria
included schools with 50% or more
students qualified to receive free or
reduced-price school meals and ex-
cluded classrooms that participated
in the formative cognitive interviews.
Mechanical pencils, provided to all
students of participating classrooms,
served as incentives.
Data Collection for Reliability
Testing

The 3 surveys, demographic ques-
tions, and assent statements were or-
ganized into a 9-page booklet that
included both Spanish and English
versions. Surveys were administered
on 2 occasions by classroom teachers
following written instructions pro-
vided by project staff, who observed
and made notes of each session and
recorded student identification num-
bers. Data collection procedures and
analyses were piloted in 6 classrooms
representative of the study sample.
Surveys were administered in March
or April 2007 either 9 (82.6%), 10
(5.9%), or 13 (11.5%) days apart, de-
pending on weekend, holiday, or
school event influences (mean time
was 9.52 � 1.28 days). No CWK nutri-
tion education occurred between test-
ing times. Each survey administration
took 20 to 30 minutes. Survey com-
pletion was accomplished through
a combination of teachers reading
questions and students working inde-
pendently. For each survey, teachers
read the first question, then students
finished the rest of each survey inde-
pendently, including providing
name, grade, and date.

Study procedures were approved
and considered exempt by the Univer-
sity of New Mexico Human Research
Review Committee; parental consent
was not required. Prior to survey ad-
ministration, teachers read aloud
a pre-approved assenting statement,
and students self-selected their partic-
ipation status.
Data Analysis

For each survey, scores were summed
to produce a total score (separate FV
scores were also created from the pref-
erence survey). Although ‘‘Not Sure’’
was listed last among the choices,



Table 1. Description of Fourth- and
Fifth-grade Participants in Test-
Retest Study (n ¼ 344)

n (%)
Gender

Male 183 (53.8)
Female 157 (46.2)

Grade level
3 3 (0.9)
4 189 (54.9)
5 152 (44.2)

Race/ethnicity
White 64 (19.0)
Asian 5 (1.5)
Black 2 (0.6)
Hispanic 245 (72.9)
American Indian 20 (6.0)

Survey language
English 323 (94.4)
Spanish 5 (1.5)
Both 14 (4.1)

Do you cook?
Yes/sometimes 256 (84.8)
No 46 (15.2)

Cook with friends?
Yes/sometimes 192 (63.4)
No 111 (36.6)
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this response was scored a neutral ‘‘3.’’
Earlier analyses with pilot data re-
vealed this scoring plan better de-
scribed overall score change when
students were certain at Time 1 (T1)
but ‘‘Not Sure’’ at Time 2 (T2). Internal
consistency of each survey was as-
sessed with Cronbach a. Dimension-
ality of AT and SE scales was
examined using principal compo-
nents factor analysis with varimax ro-
tation. T1 and T2 scores were
compared with Pearson correlation
and paired t tests; for each survey, T1
individual item responses were com-
pared to T2 responses using marginal
homogeneity (for SE and AT surveys)
and Wilcoxon tests (preference sur-
vey). Relationship of grade, ethnicity,
gender, and cooking experience to
scores and comparison of attriters (ie,
students completing the T1 but not
the T2 survey) with those completing
both T1 and T2 were assessed with in-
dependent t test and chi-square, as ap-
propriate. To address intraclass
influences, each of the 16 classes was
treated as a case and analyzed simi-
larly to individual student data. P
values < .05 were considered statisti-
cally significant. Data were analyzed
with SPSS, version 16.0.1 for Mac
(SPSS, Inc. Chicago, IL, 2007).
RESULTS
Participants

Responses were provided by 344 stu-
dents from 6 schools and 16 separate
classrooms; however, missing re-
sponses resulted in varying sample
sizes for each of the 3 surveys. Partici-
pant gender, ethnicity, grade level,
language use, and cooking participa-
tion are noted in Table 1.
Cooking Self-efficacy

T1 SE scores (n ¼ 295) ranged from 8
to 31, with a mean of 12.77� 4.59;
T2 scores (n ¼ 296) ranged from 8 to
36, with a mean of 12.03 �4.51. Inter-
nal consistency was evident at T1
(Cronbach a ¼ 0.74) and T2 (Cron-
bach a ¼ 0.78). Surveys were com-
pleted at both T1 and T2 by 252
students. T1 SE score was not signifi-
cantly different between those who
completed both surveys and those
completing a T1 survey only (n ¼ 43,
13.77 � 4.91), and attrition was not
associated with ethnicity or gender.
A significantly greater proportion of
attriters were fourth-graders (chi-
square 21.1, P < .001), with 4.9% of
the fifth-graders and 24.0% of the
fourth-graders completing the survey
only at T1; this finding is most likely
relating to a fourth-grade classroom
activity precluding retest participa-
tion.

As shown in Table 2, T1 and T2 SE
scores were significantly correlated
for the total sample, Hispanics, boys,
and girls. Boys’ and girls’ scores were
examined separately because girls
showed significantly greater SE at
both T1 (girls 11.52 � 3.90, n ¼ 138;
boys 13.92 � 4.84, n ¼ 154; t ¼ 4.68,
P < .001) and T2 (girls 10.76 � 3.37,
n ¼ 153; boys 13.16 � 5.07, n ¼ 153;
t¼ 4.79, P< .001). This finding was re-
peated when comparing only those
who completed surveys at both T1
and T2. Internal consistency was evi-
dent at both T1 and T2 (Table 2).

Testing of marginal homogeneity
showed T1 and T2 responses to be
similarly distributed for 5 of the 8 sur-
vey items (Table 3). Modifying the
efficacy survey to include only these
5 items did not strengthen or enhance
test-retest psychometric parameters
(data not shown). Content validity is
suggested, with the 8 items loading
onto 2 factors similarly for both T1
and T2, accounting for 51.5% and
53.3% of the variance, respectively.
One factor included specific food
preparation (fruit snacks, vegetable
snacks, and salad), and the other fac-
tor focused on cooking procedures
(measuring ingredients, following
a recipe, making a meal, and follow-
ing directions). Cutting food did not
load strongly (ie, coefficient > 0.4)
on either factor for T1 or T2.

Self-efficacy was not significantly
different between fourth- (n ¼ 114)
and fifth-graders (n ¼ 135) at T1
(12.75 � 4.42 and 12.50 � 4.58, re-
spectively) and T2 (11.88 � 4.02 and
11.91 � 4.77, respectively). Hispanic
students (n ¼ 215) had significantly
(t ¼ 2.65, degrees of freedom ¼ 293,
P ¼ .009) lower SE at T1 than non-
Hispanic students (n ¼ 80); means
were 13.2 � 4.7 and 11.6 � 4.0, re-
spectively. At T2, male Hispanic stu-
dents tended (F ¼ 2.78, P ¼ .097 for
gender by ethnicity interaction) to
have the lowest levels of SE, with
means of 14.50 � 5.02, 12.08 � 3.71,
11.65 � 3.81, and 11.18 � 4.15 for
Hispanic males, non-Hispanic males,
Hispanic females, and non-Hispanic
females, respectively. Paired t tests re-
vealed statistically significant differ-
ences between T1 and T2 scores for
the entire sample (t ¼ 3.95, P <
.001), Hispanics (t ¼ 3.68, P < .001),
boys (t ¼ 3.01, P ¼ .003), and girls
(t ¼ 2.50, P ¼ .014).
Attitude Toward Cooking

Attitudinal scores at T1 (n ¼ 304)
ranged from 6 to 26, with a mean of
8.99 � 3.30; T2 scores (n ¼ 297)
ranged from 6 to 30, with a mean of
8.96 � 3.37. Internal consistency was
evident at T1 (Cronbach a ¼ .72)
and T2 (Cronbach a ¼ .76). Surveys
were completed at both T1 and T2
by 260 students. Attitude survey
scores at T1 were not significantly dif-
ferent between those who completed
both surveys and those completing
a T1 survey only (n ¼ 44, 8.91 �
2.75), and attrition was not associated
with ethnicity or gender. A



Table 2. Test-Retest Reliability Metrics and Internal Consistency of Surveys Concerning Cognitive Behavior Toward Fruits and
Vegetables

Scoresa Test-retest
Reliability (r)

Internal Consistency (a)

Survey Time 1 Time 2 Time 1 Time 2
Self-efficacyb

All (n ¼ 252) 12.60 � 4.52 (8-31) 11.89 � 4.44 (8-36) 0.80* 0.75 0.78
Hispanic (n ¼ 181) 13.00 � 4.61 (8-31) 12.18 � 4.59 (8-36) 0.79* 0.74 0.77
Boys (n ¼ 126) 13.84 � 4.84 (8-31) 12.98 � 5.07 (8-36) 0.79* 0.71 0.78
Girls (n ¼ 123) 11.35 � 3.75 (8-25) 10.78 � 3.34 (8-22) 0.75* 0.75 0.72

Attitudec

Total (n ¼ 260) 9.01 � 3.38 (6-26) 8.84 � 3.27 (6-30) 0.82* 0.75 0.75
Hispanic (n ¼ 186) 8.98 � 3.39 (6-26) 8.86 � 3.35 (6-30) 0.84* 0.74 0.75
Boys (n ¼ 132) 9.81 � 3.85 (6-26) 9.62 � 3.74 (6-30) 0.83* 0.76 0.77
Girls (n ¼ 125) 8.18 � 2.62 (6-20) 8.05 � 2.50 (6-17) 0.77* 0.68 0.67

Preferenced

Total (n ¼ 245) 35.94 � 8.97 (16-65) 35.24 � 9.82 (16-69) 0.88* 0.74 0.79
Hispanic (n ¼ 174) 35.88 � 9.12 (16-65) 35.01 � 10.00 (16-69) 0.88* 0.75 0.81
Boys (n ¼ 124) 35.83 � 9.17 (16-65) 35.39 � 10.34 (16-69) 0.90* 0.75 0.82
Girls (n ¼ 118) 36.08 � 8.80 (16-63) 35.11 � 9.37 (16-63) 0.86* 0.73 0.77

Fruit preferencee

Total (n ¼ 245) 7.38 � 2.66 (5-18) 7.05 � 2.61 (5-17) 0.84* 0.54 0.60
Hispanic (n ¼ 174) 7.44 � 2.64 (5-18) 7.14 � 2.64 (5-17) 0.82* 0.51 0.61
Boys (n ¼ 124) 7.60 � 2.69 (5-16) 7.35 � 2.75 (5-17) 0.84* 0.49 0.58
Girls (n ¼ 118) 7.19 � 2.65 (5-18) 6.75 � 2.47 (5-16) 0.84* 0.59 0.63

Vegetable preferencef

Total (n ¼ 245) 28.56 � 7.70 (11-51) 28.19 � 8.57 (11-52) 0.86* 0.72 0.78
Hispanic (n ¼ 174) 28.44 � 7.78 (11-51) 27.86 � 8.68 (11-52) 0.87* 0.73 0.79
Boys (n ¼ 124) 28.23 � 7.77 (11-51) 28.04 � 9.00 (11-52) 0.88* 0.73 0.82
Girls (n ¼ 118) 28.89 � 7.64 (11-50) 28.36 � 8.20 (11-51) 0.84* 0.71 0.74

*P < .001; aMean � standard deviation (range); bPossible scores are 8 to 40. Lower scores denote greater self-efficacy;
cPossible scores are 6 to 30. Lower scores indicate more positive attitude; dPossible scores are 16 to 80. Lower scores in-
dicate greater preference; ePossible scores are 5 to 25. Lower scores indicate greater preference; fPossible scores are 11 to
55. Lower scores indicate greater preference.

Journal of Nutrition Education and Behavior � Volume 43, Number 1, 2011 Lohse et al 45
significantly greater proportion of at-
triters were fourth-graders (chi-square
19.8, P < .001); 5.0% of the fifth-
graders and 23.1% of the fourth-
graders completed the survey only at
T1.

As shown in Table 2, T1 and T2 AT
scores were significantly correlated for
the total sample, Hispanics, boys, and
girls. Boys’ and girls’ scores were ex-
amined separately because girls
showed a more positive AT at both
T1 (girls 8.23 � 2.61, n ¼ 141; boys
9.69 � 3.70, n ¼ 160; t ¼ 4.0, P <
.001) and T2 (girls 7.96 � 2.43, n ¼
139; boys 9.87 � 3.84, n ¼ 154; t ¼
5.15, P < .001). Gender differences
were also significant when only those
who completed both T1 and T2 sur-
veys were compared. Internal consis-
tency was evident at both T1 and T2
(Table 2).
Tests of marginal homogeneity
showed T1 and T2 responses to be
similarly distributed for 4 of the 6 sur-
vey items (Table 4). Modifying the AT
survey to include only these 4 items
did not strengthen or enhance test-
retest psychometric parameters (data
not shown). Content validity is sug-
gested by all 6 items loading onto 1
factor, accounting for 43.7% of the
variance in responses at T1 and
48.2% at T2.

Attitude differences were not sig-
nificant between Hispanic (n ¼ 221)
and non-Hispanic students (n ¼ 83)
at T1 (9.00 � 3.32 and 8.98 � 3.25; n
¼ 221 and n ¼ 83, respectively) and
T2 (8.97 � 3.49 and 8.95 � 3.10; n ¼
209 and n ¼ 88, respectively) or be-
tween fourth- and fifth-graders at T1
(8.71 � 2.73 and 9.33 � 3.85; n ¼
160 and n ¼ 141, respectively) and
T2 (8.98 � 3.20 and 8.97 � 3.57; n ¼
149 and n ¼ 145, respectively). Paired
t tests revealed nonsignificant differ-
ences between T1 and T2 AT scores
for the entire sample, Hispanics,
boys, and girls.
Fruit and Vegetable Preference

Preference scores at T1 ranged from 16
to 65, with a mean of 35.65 � 8.91 (n
¼ 294), and T2 preference scores
ranged from 16 to 69, with a mean
of 35.63 � 9.61 (n ¼ 286). Internal
consistency was evident at T1 (Cron-
bach a ¼ 0.74) and T2 (Cronbach
a ¼ 0.78). Surveys were completed at
both T1 and T2 by 245 students. Pref-
erence survey scores at T1 were not
significantly different between those
who completed both surveys and



Table 3. Time 1 and Time 2 Self-Efficacy Item Response Comparisons

Scale Item P Valuea Time 1 and Time 2 Responses
I can make a snack with fruit. .052 Identical responses: 83.6% (219 of 262 responses).

245 reported YES! or Yes at Time 1. Of these, 87.3% continued to report
YES! or Yes at Time 2. Of the 37 who responded Yes at Time 1, 17
remained Yes and 19 changed to YES!; of the 13 who were Not Sure
at Time 1, 4 responded YES! And 3 Yes at Time 2; of the 2 reporting
NO! at Time 1, 1 changed to YES! And 1 Not Sure at Time 2.

I can make a snack with vegetables. .004 Identical Responses: 61.5% (161 of 262 responses).
211 reported YES! or Yes at Time 1. Of these, 67.8% continued their report
of YES! or Yes. Of the 84 who responded Yes at Time 1, 34 remained
Yes and 39 changed to YES!; of the 14 reporting No at Time 1,
8 responded with YES! or Yes at Time 2; of the 13 reporting NO!
at Time 1, 5 changed to YES! and 1 Not Sure at Time 2.

With help, I can use a recipe. .016 Identical Responses: 67.6% (171 of 253 responses).
220 reported YES! or Yes at Time 1. Of these, 72.7% continued their report
of YES! or Yes. Of the 67 who responded Yes at Time 1, 32 remained Yes

and 33 changed to YES!; of the 19 who were Not Sure at Time 1, 6 reported
YES! And 6 Yes at Time 2; of the 7 reporting NO! at Time 1, 1 changed
to YES! and 4 to Yes at Time 2.

I can help my family make a meal. .379 Identical responses: 76.6% (200 out of 261).
239 reported YES! or Yes at Time 1. Of these, 81.6% continued their report
of YES! or Yes. Of the 53 who responded Yes at Time 1, 30 remained Yes,
but 22 changed to YES!; of the 13 who were Not Sure at Time 1, 4 said
Yes and 2 said YES!; 7 said No at Time 1 but 2 reported YES!, 2 Yes
and 2 Not Sure at Time 1.

I can make a salad. .158 Identical responses: 74.8% (196 out of 262).
219 reported YES! or Yes at Time 1. Of these, 81.6% continued to report
YES! or Yes at Time 2. Of the 40 who said Yes at Time 1, 19 reported
YES! at Time 2; of the 16 reporting No at baseline, 4 noted YES!,
3 Yes and 3 Not Sure at Time 2.

I can cut up food. .187 Identical responses: 76.0% (199 out of 262).
242 reported YES! or Yes at Time 1. Of these, 82.2% continued to report
YES! or Yes at Time 2. Of the 61 who said Yes at Time 1, 25 changed
to YES! at Time 2; of the 7 reporting No at Time 1, 2 noted YES!, 3 Yes
and 1 Not Sure at Time 2.

I can measure ingredients. .707 Identical responses: 64.5% (169 out of 262).
210 reported YES! or Yes at Time 1. Of these, 71.4% continued to report
YES! or Yes at Time 2. Of the 69 who said Yes at Time 1, 24 changed
to YES! at Time 2; of the 21 reporting No at Time 1, 5 noted YES!,
3 Yes and 4 Not Sure at Time 2. 6 of the 10 reporting NO! at Time 1, 6
continued that response at Time 2.

I can follow recipe directions. .038 Identical responses: 74.8% (196 of 262).
237 reported YES! or Yes at Time 1 Of these, 79.3% continued to report
YES! or Yes at Time 2. Of the 60 who said Yes at Time 1, 64 changed
to YES! at Time 2; only 1 of the 6 reporting NO! at Time 1 continued that
response at Time 2 with 2 noting YES!, and 1 each for Yes, Not Sure, No.

aMarginal Homogeneity Test using two-tailed exact Monte Carlo probability. A significant response indicates two different
distributions of responses for a survey item. For instrument test-retest analysis, non-significant responses are expected.
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those completing a T1 survey only (n
¼ 49, 34.16 � 8.53), and attrition
was not associated with ethnicity. A
significantly greater proportion of at-
triters were fourth-graders (chi-square
17.25, P < .001); 7.2% of the fifth-
graders and 25.5% of the fourth-
graders completed the survey only at
T1. In addition, a significantly greater
(chi-square 4.26, P ¼ .039) proportion
of attritors (67.3%) were males.

As shown in Table 2, T1 and T2
preference scores were significantly
correlated for the total sample, His-
panics, boys, and girls. Internal con-
sistency was evident at both T1 and
T2 (Table 2). Preference scores were
not significantly different between
boys and girls who completed both
preference surveys or between all
boys and girls at either T1 (boys



Table 4. Time 1 and Time 2 Attitudinal Item Response Comparisons

Scale Item P Valuea Time 1 and Time Responses
How do you feel

about cooking?
.029 Identical responses: 77.5% (203 of 262).

241 subjects really liked or kind of liked to cook at Time 1. Of these, 162 really

liked to cook at Time 1 and Time 2. Of the 62 who kind of liked to cook
at Time 1, 35 continued so at Time 2; 23 (of the 62) switched to I really like
to cook at Time 2. Both students who didn’t like to cook at Time 1 switched
to kind of liking to cook at Time 2. Of the 7 who really didn’t like to cook
at Time 1, 1 continued so at Time 2; 3 of the 7 changed to kind of like and 1 to
really like to cook. Of the 12 who weren’t sure at Time 1, 5 continued unsure
at Time 2, 1 changed to really like, and 4 to kind of like to cook.

How do you feel about food
that you have helped cook?

.226 Identical responses: 77.9% (204 of 262).
245 really liked or kind of liked to eat food they helped cook at Time 1. Of these,
172 really liked to eat food they helped cook at Time 1 and Time 2. Of the 51
who kind of liked to eat food they helped cook at Time 1, 26 responded similarly for
Time 2; 23 of the 51 switched to really liking to eat food they helped cook. Of the
4 who didn’t like to eat food they helped cook at Time 1, 1 wasn’t sure and 1 kind

of liked to eat food they helped cook at Time 2. Of the 11 who weren’t sure
at Time 1, 3 continued unsure; 5 changed to kind of liking and 3 to really liking
to eat food they helped cook at Time 2.

How do you feel about
measuring ingredients?

.176 Identical responses: 61.7% (161 of 261).
195 reported at Time 1 really liking or kind of liking to measure ingredients.
Of these, 73 reported really liking to measure ingredients at Time 1 and Time 2.
Of the 101 who kind of liked to measure ingredients at Time 1, 65 responded
the same at Time 2; 27 of the 101 switched to really liking to measure
ingredients. Of the 19 who didn’t like to measure ingredients at Time
1, 3 weren’t sure and 4 kind of liked to measure ingredients
at Time 2. Of the 32 who weren’t sure at Time 1, 12 continued unsure;
8 changed to kind of liking and 6 really liking to measure ingredients at Time 2.

How do you feel about
making snacks?

.140 Identical responses: 79.3% (207 of 261).
248 reported at Time 1 really liking or kind of liking to make snacks. Of these,
179 really liked to make snacks at Time 1 and Time 2. Of the 50 who kind of liked
to make snacks, 22 responded similarly at Time 2, with 24 of the 50 switching
to really liking to make snacks. 4 students who really didn’t like to make snacks
at Time 1 reported really liking to do so at Time 2. Of the 5 who weren’t sure
at Time 1, 3 continued unsure, with 2 changing to kind of liking
to make snacks at Time 2.

How do you feel about making
food with your friends?

.003 Identical responses: 76.6% (200 of 261).
226 really liked or kind of liked to make food with friends at Time 1. Of these,
149 really liked to make food with friends at Time 1 and Time 2. Of the 42 who
kind of liked to make food with friends at Time 1, 20 responded similarly at
Time 2, with 9 switching to really liking to make food with friends. Of the 25 who
weren’t sure at Time 1, 15 continued unsure; 4 changed to kind of liking

and another 4 to really liking to make food with friends at Time 2.
How do you feel about making

food with your family?
.357 Identical responses: 87.3% (227 of 260).

245 really liked or kind of liked to make food with family at Time 1. Of these,
193 really liked to make food with family at Time 1 and Time 2. Of the 37 who
kind of liked to make food with family at baseline, 21 responded similarly at
Time 2; 13 of the 37 switched to really liking to make food with family. Of the
11 who weren’t sure at Time 1, 3 continued unsure; 4 changed to kind of liking

and another 4 to really liking to make food with family at Time 2.

aMarginal Homogenity Test using 2-tailed exact Monte Carlo probability. A significant response indicates 2 different distri-
butions of responses for a survey item. For instrument test-retest analysis, nonsignificant responses are expected.
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35.39 � 9.15, n ¼ 157; girls 35.96 �
8.65, n ¼ 134) or T2 (boys 35.96 �
10.07, n ¼ 144; girls 35.30 � 9.27,
n ¼ 130).
Responses at T1 and T2 were iden-
tical for 75% of the students for the
5 fruit items. Among those vegetables
with less than 75% of students agree-
ing between T1 and T2 responses, di-
rection of change was essentially
equivocal with the exception of
squash, spinach, and lettuce, for



Table 5. Time 1 and Time 2 Preference Survey Item Response Comparisons

Scale Item (responses)

Identical
Responses at

Time 1 and Time 2, n (%)

Time 2
Preference
> Time 1

Time 2
Preference
< Time 1 P Valuea

Grapes (n ¼ 260) 230 (88.5) 18 12 .38
Romaine lettuce (n ¼ 260) 144 (55.4) 64 52 .11
Cantaloupe (n ¼ 259) 202 (78.0) 39 18 .007
Celery (n ¼ 259) 164 (63.3) 44 51 .98
Red onions (n ¼ 258) 137 (53.1) 56 65 .52
Sunflower sprouts (n ¼ 261) 152 (58.2) 51 58 .23
Black beans (n ¼ 261) 175 (67.0) 40 46 .22
Tomato (n ¼ 261) 183 (70.1) 38 40 .93
Squash (n ¼ 261) 148 (56.7) 71 42 .03
Spinach (n ¼ 261) 150 (57.5) 69 42 .008
Mango (n ¼ 257) 206 (80.2) 29 22 .13
Cucumber (n ¼ 261) 194 (74.3) 32 25 .81
Broccoli (n ¼ 260) 182 (70.0) 41 37 .62
Tangerines (n ¼ 259) 196 (75.7) 40 23 .018
Peas (n ¼ 260) 169 (65.0) 46 45 .86
Strawberries (n ¼ 259) 245 (94.6) 8 6 .51

aWilcoxon test.

48 Lohse et al Journal of Nutrition Education and Behavior � Volume 43, Number 1, 2011
which increase in preference occurred
more frequently than a preference de-
crease (Table 5). Separating fruits and
vegetables revealed continued correla-
tion between T1 and T2 scores, but in-
ternal consistency of fruit scores was
lower and remained so with sequen-
tial item removal.

Differences in preference were not
significant between Hispanic and
non-Hispanic students at T1 (35.57
� 8.98 and 35.86 � 8.77; n ¼ 214
and n ¼ 80, respectively) and T2
(35.24 � 9.75 and 36.57 � 9.26; n ¼
202 and n ¼ 84, respectively) or be-
tween fourth- and fifth-graders at ei-
ther T1 (34.87 � 8.56 and 36.54 �
8.49; n ¼ 169 and n ¼ 150, respec-
tively) or T2 (34.82 � 8.70 and 36.46
� 9.72; n ¼ 158 and n ¼ 153, respec-
tively). Paired t tests revealed signifi-
cant differences between T1 and T2
for the entire sample (t ¼ 2.32, P ¼
.02), Hispanic students (t ¼ 2.41, P ¼
.017), and girls (t ¼ 2.14, P ¼ .04),
but not for boys.

Classroom Responses

Class mean AT, SE, and preference
mean scores (n ¼ 16) ranged from
7.77 to 11.33, 10.50 to 15.09, and
31.83 to 41.38, respectively, at T1
and 7.71 to 10.91, 10.00 to 13.91,
and 30.46 to 40.75, respectively, at
T2. Attitude, SE, and preference scores
significantly correlated between T1
and T2 (r ¼ 0.88, P < .001; r ¼ 0.66, P
¼ .006; r¼ 0.92, P<.001, respectively).

DISCUSSION

Cooking with Kids objectives are con-
gruent with findings of low FV intake
in low-income Hispanic youth.21 How-
ever, impact assessment of effective nu-
trition education programs, namely,
those with attention to behaviors and
a focus on food preferences and ATs,22

is challenging, requiring instruments
that have been psychometrically tested
with the target audience.23 This study
demonstrated psychometric value for
3 surveys assessing SE for and AT to-
ward cooking and preference of 16
curriculum-featured FVs for impact as-
sessment of CWK. Each survey appears
to capture a unique slice of cognitive
behavioral response with low, nonsig-
nificant correlations among surveys at
T1 and at T2. Absence of practical sig-
nificance appears to compensate for
the statistically significant differences
between T1 and T2 means for SE and
FV preferences because differences in
means were< 0.8 for both surveys, rep-
resenting only 1.1% and 2.9% of the
possible variation in FV or SE surveys,
respectively.

Findings were obtained from
a mostly Hispanic, low-income sam-
ple, limiting generalization to other
socioeconomic samples. Test-retest de-
signs depend on minimized history ef-
fects and absence of all intervention
components. Attempts to remove
these threats to internal validity can-
not be verified. Cooking with Kids inter-
ventions were not scheduled between
T1 and T2; however, a few schools par-
ticipated with nutrition interns in caf-
eteria promotion of red, yellow, and
green bell peppers, as well as spinach.
Nutrition education may have oc-
curred in an after-school program or
as part of another activity. A possible
testing effect was noted for children
reporting ‘‘Not Sure’’ at T1 because
only 30.6% reselected this option at
T2 (unlike ‘‘Really Like’’ or ‘‘Really
Don’t Like,’’ with 86.5% and 65.3%
identical T1 and T2 responses). Sur-
veys tested for reliability were derived
from cognitive interviews with chil-
dren; this technique has not been fully
studied in children, and responses
may be influenced by a need to please
or receive attention. Finally, data were
self-perceptive; observational or die-
tary intake data were not collected.
IMPLICATIONS FOR
RESEARCH AND
PRACTICE

Impact assessments for CWK and re-
lated elementary school-based
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cooking curricula are possible with
these measures of SE for and AT to-
ward cooking and FV preference,
which were tested for face and con-
tent validity, internal consistency,
and test-retest reliability in fourth-
and fifth-grade, low-income, mostly
Hispanic students. In addition, psy-
chometric testing revealed informa-
tion about cognitive food
preparation behaviors, FV prefer-
ences, and gender differences useful
for future intervention developments.
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