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Abstract In 2006, St. Jude Children’s Research Hospital
(Memphis, Tennessee) began developing a school-based out-
reach program known as the St. Jude Cancer Education for
Children Program (SJCECP). The aim of this program is to
teach Memphis-area children about cells, cancer, and healthy
habits that can prevent the development of cancer in adult-
hood. Initial plans for delivery of the program was for St.
Jude staff to present the program at local schools. This plan
for disseminating instruction was not feasible due to the lim-
ited availability of St. Jude staff. As a next step, during the
2012–2014 academic years, we conducted a study entitled
SJCECP2, utilizing the SJCECP curriculum, with the objec-
tive of evaluating the impact of the educational intervention
on knowledge acquisition and retention among fourth-grade
students participating in a modified, teacher-led version of the
program. Eighteen teachers and 426 students from 10 local
schools in the greater Memphis area participated in the pro-
gram evaluation. This study used a single-group, pre-test/post-
test design to determine the impact of the SJCECP interven-
tion on changes in knowledge scores among fourth-grade stu-
dents. Testing was on cells, cancer, and healthy living. The
mean scores increased from 6.45 to 8.12, 5.99 to 7.65, and
5.92 to 7.96 on cell, cancer, and health behaviors units,

respectively (all p values <.001). Preliminary evidence sug-
gests that the SJCECP2 intervention is a useful tool for
teachers to improve student knowledge of knowledge of cells,
cancer, and healthy living concepts at the fourth-grade level.
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Background

From 1990 to 2010, communicable diseases decreased by 17%
worldwide and non-communicable diseases (NCDs) increased
over 30% [1, 2], with cancer being one of the leading causes of
NCD deaths [3]. In the USA, 1 of 4 men and 1 of 5 women will
develop cancer in their lifetime and ultimately die from the
disease [3]. Despite current trends, many cancers are prevent-
able by making healthy lifestyle choices such as maintaining a
healthy weight, eating a nutrient-rich diet, getting regular exer-
cise, and avoiding tobacco use [4–13]. Since lifestyle habits are
often formed in childhood, health education for young children
is essential to establishing healthy behaviors to reduce the over-
all risk of developing cancers into adulthood [14–17]. Schools
provide excellent vehicles for delivering behavioral health pro-
grams, as many such institutions require health education to be
included as part of the curriculum [18–23]. Objective EMC-
4.3.1 of the US Government’s Healthy People 2020 initiative
[7] aims to increase the proportion of schools that require cu-
mulative instruction in health education meeting the US
National Health Education Standards for elementary, middle,
and high schools. This implies that health education should not
only be taught in health classes but also be integrated through-
out subject areas. While several school-based interventions
targeting children for cancer education exist [23–32], rarely
do interventions target young children at the primary school
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level with a multi-disciplinary, comprehensive cancer educa-
tion that includes the science of cancer, cancer risk factors,
and a wide range of cancer prevention topics (nutrition,
avoiding smoking, exercise, and sun protection).

In 2006, St. Jude Children’s Research Hospital in
Memphis, Tennessee, developed the St. Jude Cancer
Education for Children Program (SJCECP), an educational
health intervention designed to integrate cancer-related health
topics in science classrooms [33–36]. Its specific goals are to
educate schoolchildren about cancer, dispel common miscon-
ceptions, promote healthy lifestyle choices that can help them
reduce their risk of cancer in adulthood, and inspire an interest
in science and scientific careers. The program was designed
for students at a third- to fifth-grade reading level as most
schools in the Memphis area begin instruction on cells in the
fourth grade. Therefore, the SJCECP curriculum, which is
composed of three educational units addressing cells, cancer,
and healthy living, is a logical fit. In particular, it addresses
cancer preventative behaviors such as physical fitness, nutri-
tion, smoking, and sun exposure as environmental factors that
impact health at the cellular level. This also provides the op-
portunity to influence health behaviors in fourth graders be-
fore unhealthy behaviors become habitual in adulthood.

An evaluation of the original SJCECP intervention imple-
mented by St. Jude staff members found that fourth graders,
3 months after participation in the program, still retainedmuch
of the information they had learned about cancer and healthy
behaviors [35, 36]. The implication of these findings is that
such knowledge may impact and reduce some behavior-
related cancers in adulthood.

While the St. Jude-led delivery of the curriculum showed
positive gains in student knowledge, a major drawback of this
approachwas the limited number of staff available to teach. To
overcome this problem, we developed a teacher’s kit for the
SJCECP curriculum in order to shift the role of program fa-
cilitator from a St. Jude staff member to the classroom teacher.
This paper describes the findings of the teacher-led SJCECP
study with regard to students’ gains in knowledge after partic-
ipation in the program.

Methods

Study Design and Materials

This study utilized a single-group, pre-test/post-test design to
determine the effect of the teacher-delivered SJCECP inter-
vention on matched knowledge scores among fourth-grade
students. The SJCECP intervention consists of three illustrat-
ed children’s books, video presentations, and hands-on activ-
ities. All of the educational materials were developed and
reviewed by a multidisciplinary team composed of St. Jude
faculty and staff and local educators. There are three

educational modules: Cells (presented as the basic unit of life),
Cancer (presented as a disease of unhealthy cells), and
Healthy Living (health behaviors as a means of cancer pre-
vention including proper nutrition, safe sun exposure, tobacco
control, and appropriate physical activity). A more detailed
report of the SJCECP intervention materials has been pub-
lished previously [28].

Study Sample

Before student enrollment, we sent letters to the school princi-
pals through the Shelby County and Memphis City School
boards inviting all affiliated public schools with classes in
grade 4 to participate in the study. We also sent letters to the
principals at private elementary schools in the area for recruit-
ment purposes. Through 2012–2014, 18 teachers and 426 stu-
dents from 10 local schools participated in the SJCECP inter-
vention evaluation. Approximately 93 % of the students were
from public schools, and this reflected the approximate distri-
bution of public to private students in the region. Student par-
ticipants in the study were fourth-grade boys and girls aged 8–
11 years enrolled in traditional curriculum classrooms with the
cognitive capacity to complete questionnaires (as determined
by the teacher), whose teacher agreed to participate in the study
and who attended a school in the Greater Memphis Area
(Shelby and surrounding counties). All classroom teachers
gave their written informed consent prior to their inclusion in
the study. In addition, all parents of students were given an
informed consent document providing them the opportunity
to opt-out of participation. The demographic data of participat-
ing schools, when adjusted for number of student participants,
reflect that of the Shelby County population (Table 1).

Teacher Training

Standardized teacher training was required for participating
teachers from each school for consistent program implemen-
tation. Training took place at each participating school to pro-
vide easier access for teachers and to increase participation.
Teacher training focused on the goals of the study, a detailed
overview of the teacher’s kit, and a demonstration of individ-
ual lessons and activities. The teacher’s kit contained a fre-
quently asked questions section for each chapter to help
teachers develop comfort with the subject matter as well as
detailed instructions for implementing each lesson. Teachers
could also consult the St. Jude staff members who developed
the program; they provided advice on content and efficiency
of course delivery.

Intervention

Each student participated in three lessons delivered by their
regular classroom teacher on cells, cancer, and healthy living.
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Teachers were allowed flexibility in their delivery timeline as
long as the entire intervention was completed within a 2-week
period. Each lesson was administered during the typical class
period and lasted approximately 45–60 min depending on the
school schedule. Successful completion of the program re-
quired that teachers deliver at least two activities, which could
include reading the textbook, viewing the video, and at least
one of the in-class activities. In addition, the teachers received
a $100 gift card to a local office supply store upon completion
of the program. All teachers enrolled in the SJCECP interven-
tion completed the delivery of the program.

Instruments

To assess student knowledge, a questionnaire of 32 multiple-
choice items was designed with 10 questions about cells, 10
questions about cancer, and 12 questions about healthy living
(tobacco, ultraviolet rays, nutrition, and physical activity). The
wording of the multiple choice questions was modified from
the questionnaire used in the previous program evaluation
based on teacher feedback to make each of the multiple-
choice answer options more plausible [36]. An additional sur-
vey was added to measure attitudes that students had about
healthy lifestyles and self-perceived health status. These data
are not included as part of this manuscript.

Data Collection and Analysis

Teachers administered the pre-questionnaire 6 to 8 days before
initiating the educational intervention (T0) and before students
receive copies of the printed material. The post-questionnaire
was administered within 6 to 8 days after the final day of
intervention delivery (T1). Differences in the knowledge
scores from pre- to post-assessment were utilized in subse-
quent analyses. Questionnaire completion had no time lim-
it—the amount of time allowed was at the discretion of the
teacher. Participants who did not complete both the pre- and
post-tests were excluded from data analysis, as were

participants who could not be verified as the same person
based on self-reported age and birthdate. In total, 426 student
pre- and post-tests were analyzed.

We used the one-sample signed rank test to evaluate the
pre/post differences in knowledge scores. This difference was
calculated within each school and then a stratified analysis
was used to assess the overall effectiveness of the intervention.
Alternatively, we obtained the p values (Pi) based on the one-
sample signed rank test for each of the 10 schools and then
combined these independent p values using Fisher combina-
tion statistic ΨF=−2Σlog Pi, which follows a chi-square dis-
tribution with 28 degrees of freedom, to obtain a p value as an
overall measure of the impact that the intervention had on
student knowledge.

Results

The cells and cancer module quizzes had a maximum score of
10, and the healthy living quiz had a maximum score of 12.
The mean score for the cell quiz increased from 6.45 (T1)
(2.18 SD) to 8.12 (T2) (2.10 SD). The mean score for the
cancer quiz increased from 5.99 (T1) (1.91 SD) to 7.65 (T2)
(2.26 SD). The mean score for the healthy living quiz in-
creased from 5.92 (T1) (2.34 SD) to 7.96 (T2) (2.79 SD).
Figure 1 shows a comparison of the mean score of the T1

and T2 tests on all modules.
Analysis showed a significant increase in student knowl-

edge in the content areas of cells, cancer, and healthy living
from before the program to the week after the program
(p<0.001; Table 2).

Discussion

The results of this study suggest that classroom teachers were
successful in promoting knowledge gains among students at
the fourth-grade level specific to the topics of cells, cancer,
and healthy living to an extent that is comparable to the St.
Jude staff-led intervention [35]. In total, these results support
the idea of building a sustainable program by shifting the role
of program facilitator from St. Jude staff to classroom teacher.
By utilizing classroom teachers as the deliverers of the pro-
gram, dissemination of the program can be expanded beyond
the Memphis area and ultimately impact a larger cohort of
students.

All content provided for this study was aligned with the
local school curriculums and standards. This was a prerequi-
site for the content to be considered by local school adminis-
trators. Expansion of the content nationally will also require
alignment with local, state, and national curriculums and stan-
dards. This could potentially be a very time-consuming pro-
cess since the standards are in constant change. Cooperation

Table 1 Demographics for participating schools relative to Shelby
county census data

Participating schools
(adjusted for number
of student participants) (%)

Shelby county
demographics
2010 census (%)

White 38.02 38.70

Black 53.29 51.90

Hispanic 3.05 5.60

Asian 4.93 2.30

American Indian 0.00 0.10

Native Hawaiian 0.00 0.00

Other 1.17 1.40
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among national health education organizations would be use-
ful to make it easier for health content developers to align their
content with state and national standards. To promote behav-
ior change beyond the initial delivery of the program, new
content and community engagement strategies will be needed.
The cost of updating the content, alignment with both state
and national standards, and coordination with community and
health organizations is unclear.

It should be emphasized that knowledge acquisition is only
one possible predictor of behavior change. Health behavior
changes are often influenced by multiple variables, including
socio-demographic factors such as race, gender, and economic
status [37]. Factors such as attitudes, beliefs, perceptions of
vulnerability, intentions, and self-reported health behaviors
can provide a more complete picture of the program’s impact
on behavior change [37]. Also, without active ways to engage
children and parents with the educational material beyond the
initial delivery of the program, health behavior changes are
often not achieved or sustained. A 2010 study of the CATCH
intervention demonstrated that coupling the school-based in-
tervention with a community component improved the reduc-
tion of obesity in disadvantaged students [38]. For the purpose
of this article, a univariate approach was utilized to examine

non-adjusted change scores in student knowledge across the
three specified areas of a teacher-led version of the program;
however, future considerations for program modification
should include potential community partnerships to enhance
the effectiveness of the program at inciting health-related be-
havioral changes in children.

The strengths of this study are the demonstration that
teachers can effectively deliver health and cancer education
and that cancer educational material can be presented and
understood by young children in the classroom setting.
Another strength of the study was its use of a diverse study
population that was representative of the larger demographics
of the region. Indeed, great care was taken to ensure that the
study population represented the demographics of the city of
Memphis and its surrounding areas (Table 1). Thus, the pro-
gram was effective across a broad demographic spectrum and
beyond the fourth grade classroom. For example, some stu-
dents took their health and cancer booklets and educational
materials home and discussed what they were learning with
their parents. This illustrates an opportunity for reverse
mentoring on health education, promoting discussion of
health topics at home such as the risks of smoking or poor
nutrition. This aspect of the learning experience was not

Fig. 1 Comparison of the pre-
and post-test mean scores for
cells, cancer, and healthy living
modules

Table 2 Comparison of pre-test
(T1) and post-test 1 (T2) scores Test A (Cells) Test B (Cancer) Test C (Healthy Living)

Mean of pre-test (T1) scores 6.45 5.99 5.92

Mean of post-test (T2) scores 8.12 7.65 7.96

Paired difference (T2−T1) 1.67 1.65 2.04

Standard deviation 2.00 2.10 2.74

Standard error 0.10 0.10 0.13

p value <0.001 <0.001 <0.001

N (pairs) 426 426 426

Range 0.0 to 10.0 0.0 to 10.0 0.0 to 12.0
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formally evaluated but was reported by some teachers. Future
studies could examine the implications of the education at
home with parents and siblings.

Limitations of this study include the single-group versus
cohort design and the lack of a control group. The study was
also limited to one region, and it is not clear how much the
effect of the St. Jude Children’s Hospital’s brand affected the
positive response of the program. More teachers and students
were possibly receptive to the program because of the high
regard in which St. Jude is held in the community.
Communities that do not have a highly visible health organi-
zation might find health education programs more difficult to
integrate into the school curriculums. Without a control or
comparison group, we cannot definitively conclude that the
SJCECP program caused the gains in knowledge observed in
this study. Other cancer education may have been available to
study participants via Internet, TV, or other media.

Despite these limitations, comparison of the knowledge
gains achieved in this study to those published in the St.
Jude staff-led study suggests that the SJCECP curriculum is
a useful tool for teachers to improve students’ knowledge of
cells, cancer, and healthy living [35]. This, however, is no
guarantee that teachers will choose to adopt the program into
their classroom curriculum. Further research related to
teachers’ perceptions of the program and its usefulness in
the classroom is needed to determine the feasibility and sus-
tainability of a teacher-led version of the program. Further
research is also needed to determine whether this educational
intervention positively affects student attitudes, how to create
strategies for promoting sustained health behavior changes,
and what organizations outside the school and sponsoring
hospital could be involved in scaling the program.

Conclusions

Preliminary evidence suggests that the SJCECP intervention
is a useful tool for teachers to improve student knowledge of
knowledge of cells, cancer, and healthy living concepts at the
fourth-grade level. Teachers were able to successfully deliver
cancer education, and students in the program were able to
improve their knowledge of cancer-related concepts.
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