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ABSTRACT 
Despite being rich in protein, fiber, and phytonutrients, pulse crops remain an underutilized 
food in typical American diets. To help promote pulse consumption, we developed a STEM-
focused curriculum that combines exposure to pulses in a school garden setting and in the 
classroom through nutrition, math and biology education. This curriculum meets the new Next 
Generation Science Standards, Washington State Health Standards, and Common Core Math 
Standards, thereby meeting needs of teachers and school districts to meet educational 
standards. In this project, we revised the curriculum in spring 2015 based on feedback from 
teachers and classroom observers and posted the curriculum on our 
website http://vegetables.wsu.edu/schoolgarden/. We held a train-the-trainers workshop in 
May 2015 at WSU Mount Vernon NWREC which was attended by 13 participants who learned 
how to use the curriculum in classroom settings. We submitted the curriculum to WSU 
FastTrack in July 2015 for publication, and submitted a revised manuscript May 2016. Our pulse 
curriculum project was video recorded Sept 2015 by the Institute for Health Promotion 
Research, at the UT Health Science Center at San Antonio, for their documentary-web series 
Salud Heroes that spotlights community members focusing on policy areas to promote healthy 
lifestyles, and fighting the obesity epidemic in Latino 
Children, http://www.communitycommons.org/groups/salud-america/heroes/creating-a-
curriculum-for-healthy-nutrition/. We have published two refereed journal articles in the 
Journal of Child Nutrition and Management (the journal of the American School Nutrition 
Association) highlighting the results of this curriculum in a classroom study in Northwest 
Washington and a survey of food service directors regarding the barriers to serving pulses in 
school cafeterias. We formed a new partnership with Diane Smith, WSU Extension Youth and 
Family Program in Skagit County, who is now spearheading the use of the curriculum in our 
region. One of our former teacher-partners is using the curriculum as part of her 4th grade 
science class.   
 
PROJECT DESCRIPTION 
The objective of this project was to finalize and promote a school garden-based fourth grade 
curriculum that combines exposure to pulses in a school garden setting and in the classroom 
through nutrition, math and biology education. This curriculum meets the new Next Generation 
Science Standards, Washington State Health Standards, and Common Core Math Standards, 
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thereby meeting needs of teachers and school districts to meet educational standards. This 
project is very timely as school cafeterias strive to serve more pulses but students tend to 
discard these foods, causing waste and increased costs (USDA-ERS, 2002).  
 
We developed and tested this curriculum in 2014 in a total of 11 classes and 5 schools in Skagit 
and Whatcom Counties in northwest Washington. We collected feedback from observers and 
teachers and we revised the curriculum accordingly in spring 2015. We posted the curriculum 
on our website http://vegetables.wsu.edu/schoolgarden/. We submitted the curriculum to 
WSU FastTrack in July 2015 and a revised version in May 2016 for publication. 
 
We held a train-the-trainers 3-hour workshop on 15 May 2015 at WSU Mount Vernon NWREC, 
led by Diane Smith, WSU Skagit County Extension, and co-led by Kelly Atterberry and Carol 
Miles, Department of Horticulture. Jody Dylan, award winning Science Teacher at Mt. Erie 
Elementary School in Anacortes, was a featured speaker. There were 13 participants at the 
training, including 1 AmeriCorps volunteer, 1 school garden coordinator, 1 Farm to School 
Program Coordinator, and 1 farm intern, 2 4H parent/coordinator, 2 home school teachers and 
4 elementary and 1 junior high school teacher; (Appendix Table 1). Three Professional 
Development clock hours were awarded through the NWESD to 5 teachers. Through a post-
workshop survey (Appendix), participants indicated their confidence in implementing the 
school garden curriculum increased from 3.2 to 4.6, and their knowledge of pulse crops 
increased from 2.9 to 4.8. When asked when they would be likely to use the curriculum, 7 
participants indicated before the end of the 2014-2015 school year, and 9 participants indicated 
in the following school year. Of the participants, 8 worked with schools that already have a 
school garden, and 5 indicated they would use the curriculum in elementary school gardens, 3 
reported they would use it in community garden settings, and 2 reported they would use it in 
home school settings. Additionally, participants reported they would use the curriculum in a 
summer feeding program, a food bank setting, and a junior high school setting.  
 
We have published two refereed journal articles in the Journal of Child Nutrition and 
Management (the journal of the American School Nutrition Association) highlighting the results 
of this curriculum in a classroom study in Northwest Washington and a survey of food service 
directors regarding the barriers to serving pulses in school cafeterias. Our pulse curriculum 
project was video recorded Sept 2015 by the Institute for Health Promotion Research, at the UT 
Health Science Center at San Antonio, for their documentary-web series Salud Heroes that 
spotlights community members focusing on policy areas to promote healthy lifestyles, and 
fighting the obesity epidemic in Latino 
Children, http://www.communitycommons.org/groups/salud-america/heroes/creating-a-
curriculum-for-healthy-nutrition/. 
 
OUTPUTS 
A garden-based STEM-focused nutrition and biology K-12 curriculum that meets the new Next 
Generation Science Standards, Washington State Health Standards, and Common Core Math 
Standards. The curriculum is posted on our website http://vegetables.wsu.edu/schoolgarden/ 
and we submitted it to WSU FastTrack in July 2015 and May 2016 (revised manuscript) for 
publication. 
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Thirteen educators received training to use the Pulse Curriculum. Five of the educators received 
continuing education credit from NW-ESD. 
 
One of our former teacher-partners, Jody Dylan, Science Teacher at Mt. Erie Elementary School 
in Anacortes, is using the curriculum as part of her 4th grade science class.   
 
Video recorded interview by the Institute for Health Promotion Research, at the UT Health 
Science Center at San Antonio, for their documentary-web series Salud Heroes that spotlights 
community members focusing on policy areas to promote healthy lifestyles, and fighting the 
obesity epidemic in Latino Children, http://www.communitycommons.org/groups/salud-
america/heroes/creating-a-curriculum-for-healthy-nutrition/. 

We formed a new partnership with Diane Smith, WSU Extension Youth and Family Program in 
Skagit County, who is now spearheading the use of the curriculum in our region.  

Ms. Smith and a volunteer who attended the training offered the curriculum as part of the six-
week Summer Adventure camp through the Concrete, WA elementary school. In total, there 
were 38 students who participated in the curriculum delivery. Surveys were completed by the 
students: 37% responded that they eat beans when offered at school lunch and would continue 
eating beans in the future; 17% indicated that they didn’t eat beans but would eat beans at 
school lunch in the future following the lessons presented from the pulse curriculum. 
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Presentations: 
Concrete Learning Adventure Camp 
Summer 2015 
2 hour class offered weekly from July 14 –August 4, 2015 
Attended by 56 elementary aged students 
  
Storming the Sound: A conference for environmental educators in the North Puget Sound 
Region 
LaConnor, WA 
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January 28, 2016  
1.5 hour presentation on implementation of the “Pulse on Health” curriculum 
Attended by 4 conference participants 
  
American Association of Family and Consumer Science Annual Conference 
Improving the Health and Wellbeing of a changing society 
Bellevue, WA 
June 24, 2016 
Curriculum Showcase Display featuring the “Pulse on Health” Curriculum 
  
School Nutrition Association Annual National Conference 
San Antonio, TX 
July 13, 2016 
ANC School Nutrition Research & Best Practices Showcase session 
  
National Extension Association of Family and Consumer Science 
Big Sky, Montana 
September 15, 2016  
Showcase of Excellence  
 

 
IMPACTS  
Short-term: Regional and national dissemination of a school garden-based STEM-focused 
curriculum that features nutrition, biology and math lessons with a pulse crop in both the 
school garden and classroom settings to increase consumption of pulse crops among youth. The 
formation of a new partnership with the WSU Youth and Family Program in Skagit County and 
they are now leading the effort to disseminate the curriculum.  
 
Intermediate-term: An increase in teacher awareness of the opportunities to use school 
gardens to effectively teach STEM curricula. Increase student awareness of and preference for 
pulses as a delicious and healthy food choice. Increase in number of student-appealing pulse 
recipes in school food programs. Increase the opportunities for local farmers to sell pulse crops 
to school food programs.  
 
Long-term: An increase in healthy eating habits among youth that will be carried into 
adulthood, and concurrent decrease in diet-based diseases such as heart disease, diabetes, 
colon cancer, and obesity. 
 
ADDITIONAL FUNDING SECURED: This work is being carried forward by Diane Smith, who is targeting 
school health and education funding opportunities for future studies and activities. 
 
GRADUATE STUDENTS FUNDED: None 
 
RECOMMENDATIONS FOR FUTURE RESEARCH: In order to increase pulse consumption in schools, work is 
needed to expand the use of recipes that are appropriate for school food service programs and 
at the same time appealing to students.  
 



 
      
 

APPENDIX 
 

Table 1. List of attendees for pulse curriculum workshop.  
 Attendee Last Name Affiliation 
1 Kathy Anderson Home school 
2 Shannon Bachtel Community Action Americorp volunteer 
3 Marjorie Bell Concrete Farm to School program 
4 Gloria Lemus Mendez 4H Parent Leader 
5 Sheila Mace Wahkiahum County elementary  
6 Pam Newland Home school 
7 Amanda Parker Oak Harbor School District, School 

Garden 
8 Cary Peterson School Garden Whidbey 
9 Allma Plakos Hill Crest Elementary, Oak Harbor 
10 Trudy Swain North Shore Junior High 
11 Kevin Wright 4H Coordinator 
12 Clarie MciIvain Finney Farm  
13 Evelyn Greenlee Master Gardener, Skagit County 
  
  



Pulse on Health STEM Curriculum Training Survey 
Please place a mark in the column that 
best describes your response to each 
question: 

Strongly 
disagree 

 
Disagree 

  
Agree 

Strongly 
agree 

I was knowledgeable of pulses prior to 
the workshop 

     

I am knowledgeable of pulses following 
the workshop 

     

I was confident incorporating a garden 
component in the learning environment 
prior to the workshop 

     

I am confident incorporating a garden 
component to the learning environment 
following the workshop 

     

I will implement Pulse on Health 
curriculum in my classroom this year 
(before the end of school year) 

     

I will implement Pulse on Health 
curriculum next school year (starting 
September or onwards ) 

     

I felt qualified to teach a STEM based 
curriculum prior to this training  

     

I feel qualified to teach a STEM based 
curriculum following this training 

     

The curriculum will likely encourage 
youth to consume  pulses 

     

Working in a garden helps youth feel 
better about themselves 

     

 
Does your school have a garden?        Y_____         N______ 
Do you garden at home?        Y_____         N______ 
Do you include pulses in your diet currently?      Y_____         N______  
If yes how often______________________________________ 
If no, do you intend to include pulses in your diet in the future?    Y_____         N______ 
 
What challenges do you anticipate in implementing this curriculum? (check all that apply) 

� Not enough time    

� Low teacher student ratio 

� No classroom space for indoor 
garden 

� No garden space 



� Inadequate resources 

� Other __________________________ 

� Other curriculum better meets learning objectives  

 
Demographics: 
Grade level currently teaching: ______   Age range currently teaching: 
_______ 
Years of experience with STEM teaching: ______ Years of experience as a teacher: ______ 
Check location that best describes your venue:  

� Elementary School   

� home school  

� community setting (after school or summer feeding program) 

 


