
The School Health Education Program:  Training future physicians to improve health literacy through service to high school students.
Introduction

The mapping of the human genome offers promise of early detection of disease, while developing new therapies to block harmful aberrant genes.  However, not all segments of the population will benefit from advances in medical science and technology.  Low health literacy increases the risk for misinterpretation of fact, leading to faulty decision making and poor health outcomes.  

Health disparities in cardiovascular disease, diabetes, cancer screening and management have been identified for Asians, Native Hawaiians and Pacific Islanders by the U.S. Health and Human Services Department¹.  Low literacy is a contributing factor to poor provider-patient relationships.  If patients are unable to fully understand treatment, sub-optimal outcomes and frustrated providers are the end result.
Improving health literacy requires a paradigm shift away from traditional didactic approaches.  Scientific and technological advances require both health consumer and physician to adopt learner-centered, life-long learning skills.  The University of Hawaii John A. Burns School of Medicine, together with the Hawaii Department of Education, have developed a program that prepares high school students to make healthier decisions based on current and future science, while allowing medical students to integrate biological and clinical training through service (teaching of health education) to high school students.
Review of Literature

Advances in communication technology have changed the way information is disseminated.  Didactic approaches that are teacher-focused do not foster critical thinking skills necessary for the integration of new information on health.  The Hawaii Department of Education recognized the need to prepare students as life-long learners, and developed a standards-based curriculum for all students beginning in 19942.
Hawaii Content and Performance Standards
The new curriculum focused on a seven-by-seven matrix of health standards as applied to priority risk/content areas.  Standards include: 

1. Core Concepts (functional knowledge)

2. Access Information, Products and Services

3. Self-Management (practice healthy behaviors)

4. Analyze Internal and External Influences

5. Interpersonal Communication

6. Decision Making and Goal Setting

7. Advocacy

General learner objectives are based on the application of standards to priority content areas:

1. Injury and Violence Prevention

2. Alcohol and Other Drug Use Prevention
3. Sexual Health and Responsibility

4. Tobacco Use Prevention

5. Nutrition and Physical Activity

6. Mental and Emotional Health

7. Personal and Consumer Health

Students demonstrate mastery of standards through application to content areas.  As an example: a student demonstrates competency in decision making through process evaluation of health information (was the source valid, how can it be accessed), determines own personal health risks, areas that need improvement (analyzes internal and external influences on personal decision making), and performs goal-setting through the identification of previous unhealthy decisions as related to the priority/risk content   areas3.
The process of information gathering and evaluation takes precedent over the actual information itself.  This methodology encourages students to direct their learning through practical application, ensuring that future changes in technology lead to better health decisions.  Contrast this to the didactic approach, where progression to the next level is dependant on recitation of memorized fact. Critical evaluation of learning and its application to problem solving are not emphasized in this method.
Problem-based learning
In 1989, the University of Hawaii John A. Burns School of Medicine became the first medical school to convert totally, and in one step, to problem-based learning. Problem-based learning (PBL) allows the learner to integrate biomedical, social and behavioral sciences around a series of clinical health care problems, or actual patient encounters.  There is heavy emphasis on self-directed learning, small group tutorials, peer teaching and evaluation4.
Service-learning

Service-learning is an educational method allowing universities to improve health through community collaborations.  It requires a structured experience that balances learning objectives with community service, while allowing learners to reflect on the connection between academic course work and social responsibility5.   This methodology allows learners to see the connection between abstract concepts (education to diverse populations) and scientific principles.  Medical students learn basic sciences, while applying knowledge outside of traditional lecture halls and hospitals.
Efforts on reducing health disparities have focused on identifying patients with low literacy rates, with subsequent treatment plans to overcome the literacy barrier.  These efforts have been successful; however, require a patient to seek treatment once illness has occurred.  Unfortunately, these patients present with secondary and tertiary service requirements, negating opportunities for preventative primary care.
The School Health Education Program recognized the need to address health literacy early in life, and developed a service-learning program with high school teachers to improve health education activities, allowing patients to make informed choices on managing their health. 
Method
The University of Hawaii John A. Burns School of Medicine, Office of Medical Education is committed to improving community health through the service of faculty and students.  Together with the Department of Education, a program was developed to improve adolescent health literacy while teaching medical students to simplify health communication on complex scientific topics.

The Department of Education mandated each school create standards-based learning objectives, allowing students to develop skills that promote healthy decision making in priority risk/content areas.

Both partners met to develop a longitudinal experience utilizing first-year medical students as content experts, augmenting health education provided by the high school teachers.  The School of Medicine recruited 17 first-year medical students, and 3 undergraduate students in pre-medicine to work with six high schools.  To prepare our students for their role as teachers, medical school faculty introduced educational principles and curriculum design methods.
Our students were divided into small teams with each team assigned to a high school for the academic year.  This format was chosen to foster a longitudinal relationship with each high school, and to facilitate problem-based learning. High school health education topics became the starting point for SHEP tutorial groups.  
Service-learning and PBL

The SHEP service-learning model shares common themes with PBL.  Both require a structured format with an identified problem as the starting point to knowledge acquisition. The problems were presented in context to adolescent risk taking behaviors, with subsequent biological, populational, and clinical consequences.  This allowed the SHEP student to direct learning on strategies that reduce or eliminate risk taking behaviors, while learning to integrate and teach complex topics of science and behavior.  

High school student learning occurs without having to sit through long lecture, or attempt to memorize fact.  Students gain content knowledge through small group interaction, and gain immediate feedback on their comprehension through role playing health decision scenarios.  If they make the wrong decision, this is discussed with peers through facilitation of the medical students.

 The similarities of the models are noted in Table 1.
Table 1

	Step
	PBL
	SHEP

	1
	Given a clinical scenario, students work in small groups to identify the facts, develop hypothesis, identify needed additional information, and identify learning issues to research.
	Pre-medical and medical students are assigned to groups and assigned to two public high schools.  SHEP students are introduced to adolescent health and developmental issues and DOE Health Content Standards.  Based on the experience within the high schools, SHEP student teams identify priority content in each topic area to teach to the high school students.

	2
	Learning issues are researched; information is synthesized and summarized through discussions with faculty, community resources, textbooks and journals.  Written summaries are developed, and presentations are prepared and practiced.

	SHEP students research the content relevant to the assigned topic and develop presentations utilizing methods they feel will be most effective.  Oral presentations and written handouts are prepared.  Students practice their presentations on SHEP peers and faculty.  

	3
	Peer teaching is used to present new information to the group.  The scenario is reanalyzed using the new information and key points summarized.  Students and faculty evaluate the effectiveness of their learning.
	Students provide a health education session to the high school.  The high school teachers, SHEP faculty and fellow students review their performance.  Outcome measures are collected and summarized.  Ways to improve performance are discussed.


Six high schools participated in the monthly health education presentations based on the DOE Health Education Standards. Medical student teams developed presentations on healthy living, substance abuse, sexual health and violence prevention.  The interactive presentations were presented to a class of 20-40 students each semester, with content knowledge and confidence in making healthy decisions measured over time.  

Results

A one-group pretest-post test design was used with a mixed analysis of variance including one-nested factor of high school, and two-repeated measure factors of time (pre versus post) on content knowledge and confidence in health decisions.  Inter-correlations examined the association of knowledge gain, student application of knowledge, confidence and attitude on health making decisions.  A full school year of presentations was analyzed, and demonstrated a statistically significant increase in content knowledge (Table 2 and 3) and confidence in decision making for the substance abuse, sexual health and violence presentations (Table 4).  Healthy living knowledge improved; however was not statistically significant due to a ceiling effect.
Table 2

Fall 2002
Time 1 and Time 2 means, standard deviations, and Ns for student knowledge, confidence, and Learned for across all schools.
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Time 2

Time 2 - Time 1

Content

Area

Domain

n

Mean

(sd)

Mean

(sd)

Mean

(sd)

Drugs

Knowledge

155

78.86

(19.14)

86.60

(17.71)

7.74

(18.14)

Confidence

154

4.32

(0.94)

4.45

(0.98)

0.13

(0.52)

Learned

150

4.66

(0.52)

Health

Knowledge

269

78.65

(22.90)

89.41

(15.97)

10.76

(19.10)

Confidence

269

4.09

(0.70)

4.48

(0.61)

0.39

(0.64)

Learned

264

4.56

(0.59)

Sex

Knowledge

79

84.84

(12.27)

86.61

(13.64)

1.77

(13.34)

Confidence

70

4.52

(0.65)

4.67

(0.57)

0.15

(0.45)

Learned

72

4.64

(0.55)

Total

Knowledge

332

79.42

(18.86)

88.45

(14.22)

9.03

(16.71)

Confidence

331

4.22

(0.70)

4.52

(0.62)

0.29

(0.53)

Learned

327

4.62

(0.50)


Time 1-2 knowledge means converted to percentage of correct answers; confidence on a scale of 1-5, 1 representing strongly disagree, 5 strongly agree
Table 2

Spring 2003
Time 1 and Time 2 means, standard deviations, and Ns for student knowledge, confidence, and Learned for across all schools.
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Time 2

Time 2 - Time 1

Content

Area

Domain

n

m

(sd)

m

(sd)

m

(sd)

Drugs

Knowledge

145

58.48

(21.28)

77.76

(20.13)

19.28

(20.94)

Confidence

142

4.21

(1.03)

4.47

(1.02)

0.26

(0.74)

Health

Knowledge

102

86.47

(14.15)

87.19

(18.37)

0.72

(15.86)

Confidence

102

3.95

(0.70)

4.35

(0.55)

0.40

(0.65)

PBL

38

3.63

(0.63)

3.96

(0.87)

0.32

(1.17)

Learned

110

4.17

(0.77)

Sex

Knowledge

138

55.58

(19.85)

70.36

(20.52)

14.78

(20.40)

Confidence

135

4.46

(0.70)

4.64

(0.58)

0.18

(0.47)

Violence

Knowledge

175

64.75

(21.84)

83.53

(15.54)

18.78

(20.86)

Confidence

172

4.05

(0.75)

4.46

(0.65)

0.41

(0.71)

Total

Knowledge

228

65.75

(16.51)

80.39

(13.41)

14.64

(15.30)

Confidence

228

4.16

(0.55)

4.50

(0.52)

0.34

(0.51)


Time 1-2 knowledge means converted to percentage of correct answers; confidence on a scale of 1-5, 1 representing strongly disagree, 5 strongly agree

Table 3

Fall 2002

Student knowledge and confidence-significance tests

[image: image3.wmf]Analysis of Variance

Repeated Measures

Content

Area

Domain

F

(df)

R

2

p

Drugs

Knowledge

122.9

(1, 144)

0.460

< .0001

Confidence

17.1

(1, 141)

0.108

< .0001

Health

Knowledge

0.2

(1, 101)

0.002

.6481

Confidence

38.9

(1, 101)

0.278

< .0001

PBL

2.9

(1, 37)

0.073

.0960

Learned

na

na

na

na

Sex

Knowledge

72.0

(1, 137)

0.344

< .0001

Confidence

20.3

(1, 134)

0.132

< .0001

Violence

Knowledge*

18.4

(1, 174)

0.095

< .0001

Confidence

56.7

(1, 171)

0.249

< .0001

Total

Knowledge

97.0

(1, 227)

0.299

< .0001

Confidence

101.3

(1, 227)

0.308

< .0001
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Repeated Measures

Content

Area

Domain

F

(df)

R

2

p

Drugs

Knowledge

122.9

(1, 144)

.460

< .0001

Confidence

17.1

(1, 141)

.108

< .0001

Health

Knowledge

0.2

(1, 101)

.002

.6481

Confidence

38.9

(1, 101)

.278

< .0001

PBL

2.9

(1, 37)

.073

.0960

Learned

na

na

na

na

Sex

Knowledge

72.4

(1, 137)

.346

< .0001

Confidence

20.3

(1, 134)

.132

< .0001

Violence

Knowledge

141.9

(1, 174)

.449

< .0001

Confidence

56.7

(1, 171)

.249

< .0001

Total

Knowledge

208.8

(1, 227)

.479

< .0001

Confidence

101.3

(1, 227)

.308

< .0001


Table 4
Fall 2002
Correlations among difference scores of student knowledge, confidence, and learned
[image: image5.wmf]Content Area

Domain

1

2

3

4

5

6

7

8

9

10

11

1.

Drugs

Knowledge Improvement

2.

Drugs

Confidence Improvement

.06

3.

Drugs

Learned (Time 2)

.06

.07

4.

Health

Knowledge Improvement

.22

*

-.01

-.01

5.

Health

Confidence Improvement

.05

-.14

-.07

.05

6.

Health

Learned (Time 2)

.07

-.09

.03

-.08

.29

****

7.

Sex

Knowledge Improvement

.27

-.04

.35

-.03

-.02

-.01

8.

Sex

Confidence Improvement

.08

-.04

.29

.17

-.05

.05

.20

9.

Sex

Learned (Time 2)

.22

.20

.33

.00

.07

-.09

.28

*

.25

*

10.

Overall

Knowledge Improvement

.85

****

.04

.10

.89

****

.03

-.08

.64

****

.26

*

.23

*

11.

Overall

Confidence Improvement

.11

.71

****

-.01

.04

.87

****

.26

****

.06

.56

****

.21

.06

12

Overall

Learned (Time 2)

.10

-.01

.81

****

-.11

.25

****

.87

****

.27

*

.25

*

.70

****

-.06

.21

***


Note:  Ns vary from 28-327.
Spring 2003

[image: image6.wmf]Content Area

Domain

1

2

3

4

5

6

7

8

9

10

11

1.

Drugs

Knowledge Improvement

2.

Drugs

Confidence Improvement

.22

**

3.

Health

Knowledge Improvement

.22

.08

4.

Health

Confidence Improvement

-.22

-.08

.06

5.

Health

PBL Improvement

.19

.26

.11

.29

6.

Health

Learned (Time 2)

-.10

.02

-.02

-.12

.16

7.

Sex

Knowledge Improvement

.29

**

.28

**

.19

-.19

.27

.07

8.

Sex

Confidence Improvement

-.02

.06

.17

-.16

-.04

-.02

.00

9.

Violence

Knowledge Improvement

.18

.04

-.09

-.10

-.08

-.08

.16

-.03

10.

Violence

Confidence Improvement

.07

-.14

.10

.06

.19

-.05

.10

-.13

.20

**

11.

Overall

Knowledge Improvement

.76

****

.24

**

.47

****

-.08

.12

-.15

.70

****

.03

.69

****

.16

*

12.

Overall

Confidence Improvement

.14

.67

****

.15

.70

****

.39

*

-.01

.18

*

.46

****

.04

.66

****

.09


*p < .05; **p < .01; ***p < .001; ****p < .0001. 

Note:  Ns vary from 16-228.
Discussion

Social responsibility dictates medical students educate all patients, especially low literate learners requiring innovative instructional strategies to improve health outcomes.  

Problem-based service-learning allowed the integration of the DOE health content standards through service by the medical school.  The medical students developed interactive presentations based on the standards, requiring high school students to demonstrate mastery of health content through application of knowledge.  Medical student instructional methods included small group activities, with “Jeopardy” type games requiring high school students to apply knowledge to resolve problems.  A question and answer period followed all presentations, allowing for discussion on areas not covered by the medical students.
Medical students gained an appreciation for the complexity of health education and their social responsibility to adolescent community health.  Common themes expressed by medical students were the diversity of high school learners, challenging them to develop skills out of their comfort zone.  Traditional instructional methods were challenged by the high school students, requiring medical students to move away from lecture.  In response, medical students developed small group activities including PowerPoint presentations correlating anatomical slides with decision making on health topics.  While initially overwhelmed by the paradigm shift required by high school learners, the medical students began to appreciate the early exposure to diverse learners.  All of the medical students believed the SHEP improved their confidence in educating non-traditional learners, better preparing them for future rotations in hospitals or clinics.

Conclusion

The Office of Medical Education is committed to developing educational activities that promote social responsibility through community health activities.  The Office is recognized as a leader in problem-based learning curricula, and has merged service opportunities through a successful partnership with the Department of Education.  Together, both partners have improved health literacy of high school students while offering medical students the opportunity to practice social responsibility to a low health literate population.
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