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About Us

❖ Co-PI of National Science Foundation Grant, 

Aligning Students into Accelerated Pathways 

(ASAP)

❖ Full time consultant / commissioning agent

❖ Adjunct Faculty – South Seattle

❖ 12 years teaching in higher-ed

❖ Specialist in building-related adult education

Buildings

Business

Technology

Educatio
n

❖ PI of National Science Foundation Grant, 
Aligning Students into Accelerated 
Pathways (ASAP)

❖ Faculty & Faculty Coordinator of SBST 

❖ Former PI and Co-PI of 2 successfully 
completed NSF Grants

❖ Former Department Chair and Faculty of 
Energy Management associate’s program 
at Edmonds Community College

❖ MBA in Sustainable Business

Alison Pugh
Steve Abercrombie

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.



Who is South Seattle 
College?

❖ One of three community 
colleges in the Seattle College 
District

❖ Seattle Colleges serves the city 
of Seattle and offers programs 
to nearly 50,000 students

❖ The Georgetown campus 
(shown) is a satellite campus of 
South Seattle College 

❖ Largest apprenticeship 
training center in the 
Northwest (63 trades)

❖ Home to the Sustainable 
Building Science Technology 
bachelor’s program (SBST)

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any
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What is the SBST Program?

❖ 2-year cohort program confers 

a Bachelor of Applied Science 

(BAS) degree

❖ ~15 students per year

❖ Most students work full-time

❖ Includes internship and 

capstone

❖ Graduates are qualified (with 

experience) to perform Seattle 

Building Tune-ups

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.



The Opportunity – City of Seattle 
Building Tune-Up Ordinance

❖ Tune-Up: Low- and no-cost 

operational efficiencies that 

improve building performance 

and on average reduce 

building energy use 10-15%

❖ By 2021, all commercial 

buildings ≥ 50,000 SF must 

undergo a tune-up every 5 

years.

❖ Seattle Colleges - 14 buildings 

that need to comply

❖ Students need training

Seattle from Kerry Park by Vishal Jalan is licensed under CC BY 2.0

 The Ordinance was adopted March 2016

 “Key piece of Seattle's Climate Action Plan, our 

roadmap to achieving carbon neutrality, by 

helping ensure buildings don't waste energy and 

water.”

 Energy Benchmarking → Transparency & 

Disclosure → Tune-Ups

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.

https://www.flickr.com/photos/vishaljalan/6713602329/in/photolist-befY5i-qiY4nf-by83aF-nz2Pv5-5Y2hv-8Vj3Gh-8LL3qw-GnnnpC-dyKXPi-q9n6Nv-6MnvWp-8UJzBN-9e8tVe-GGv4Ga-ZKVZ9K-o6vom-im49WZ-97msr1-aPkCma-nPDTgm-9fGq83-ic353Z-2cFvAuj-nNTt7V-r5pNhY-pgW6d4-2WDpaj-qXcvYt-9VECPz-2XiTP2-2Xj1P8-6ciiFV-QCeBCv-frze67-XMQnps-75GbtF-Qgz13M-2WDoyU-eZmYdw-r23rRE-8S3dZa-4nzCN-9fofJT-RS8RmK-9jxbqu-36E3-2XoszJ-4PVc6m-ditUrE-8vjHyn
https://www.flickr.com/photos/vishaljalan/
https://creativecommons.org/licenses/by/2.0/
http://www.seattle.gov/Documents/Departments/OSE/2013_CAP_20130612.pdf


The Opportunity – Project-Based 
Learning is Good for Students

❖ Project-Based learning (PBL) 
supports active/experiential 
learning

❖ Active learning = engaging 
students in the process

❖ Contextualizing learning for 
students and exposing them to 
real-world problems is “a key 
aspect in improving persistence 
and completion.” (as cited in 
NASEM 2016)

❖ Challenge – PBL does not rely on 
1 solution

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not
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The Opportunity – National Science 
Foundation-ATE Grant Funding

❖ SBST Program developed as 

part of Expanding Lifelong 

STEM Career Pathways in 

Sustainable Building Science 

Technology NSF-ATE grant 

($862k)

❖ New NSF-ATE grant proposed 

and funded, Aligning Students 

into Accelerated Pathways in 

Engineering, Technology, and 

Building Science ($492k)

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.

https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5464
https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5464


New NSF Project Goals

1. Increase access to accelerated 
STEM pathways for 
underrepresented populations 
with a focus on veterans and 
incumbent workers in order to 
ready them for mid-skilled STEM 
positions in high demand.

2. Incorporate authentic STEM field 
experiences into the new 
associate’s degree and the 
existing BAS degree programs 
in STEM that will expose 
students to direct industry work 
while increasing the energy 
efficiency of the city of Seattle’s 
commercial building stock.

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://biblioteca.joanpelegri.cat/2012_02_01_archive.html
https://creativecommons.org/licenses/by-nc-sa/3.0/


Select SBST Curriculum

❖ Year 1

❖ Building Science

❖ Building Codes

❖ Energy Auditing and Analysis

❖ Building Controls

❖ Facility finance & management

❖ Utility Policy

❖ Year 2

❖ Professional Communications

❖ Energy Efficiency Finance

❖ Energy Policy

Focus on Living Laboratory learning

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any
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What is a Building Tune-Up?

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.

Building 
Characteristics

Validate 
Energy 
Benchmarking 
& Bills

Assess HVAC 
(sensors, 
setpoints, 
schedules)
Water 
Heating

Water Use

Building 
Envelope



Building Tune-Ups Project Assignment

❖ 2-quarter project assignment 

with incorporated Tune-Up 

elements

❖ 4 Seattle Colleges Buildings

❖ Support from McKinstry & 

Seattle Colleges facilities and 

admin staff

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.



The Assignment
Q1 – Fall

❖ DoE Asset Score / ENERGY 
STAR Portfolio Manager/ 
NBI FirstView

❖ Building Tune-Up plan

❖ Review of Tune-Up 
measures spreadsheet

Q2 – Winter

❖ Building controls

❖ Facility finance & budgeting

Both quarters culminated in a final presentation

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.



Student Findings
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Student Skill Development

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.

Communication

Including accepting feedback 
and constructive criticism; 
presentations and 
communication

COMMUNICATION

Technical Skills

Including building science, 

systems and components; 

energy analysis and auditing

TECHNICAL SKILLS

TEAMWORK

Teamwork

Including establishing rapport 

with teammates and industry; 

and listening to ideas of others.



Real World Projects = 
Real World Lessons

❖ Out of synch with actual Seattle 
Colleges Tune-up Schedule 

❖ Alignment with quarterly academic 
schedule is difficult

❖ Access and scheduling were a huge 
challenge!

❖ Need more Tune-Up specific curriculum 
in SBST program

❖ Third-party software will break at the 
most inopportune moment

❖ Beware the project trough of 
disillusionment!

This material is based upon work supported by the National Science Foundation under Grant Nos. 1406320 & 1800937. Any

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not

necessarily reflect the views of the National Science Foundation.
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❖ NSF ATE Network

❖ PBL Projects, NSF-ATE Project

❖ BEST Center – Building Efficiency for a Sustainable Tomorrow, https://www.bestctr.org/ 

❖ CREATE – Center for Renewable Energy Advanced Technological Education, www.createenergy.org

❖ ATE Centers

❖ http://www.atecenters.org/

❖ ATE Subject Areas: advanced manufacturing, ag & bio-tech, energy & environmental tech, engineering tech, 
information tech, learning, evaluation & research, micro & nano tech, security tech

❖ City of Seattle, Office of Sustainability and the Environment – Building Tune-Ups

http://www.pblprojects.org/
https://www.bestctr.org/
http://www.createenergy.org/
http://www.atecenters.org/
http://www.seattle.gov/environment/climate-change/buildings-and-energy/building-tune-ups

