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M ultidisciplinary education lets 
students break outside the some-

times narrow con�nes of their primary 
discipline. Unlike traditional graduate 
education, wherein narrow specializa-
tion isolates students from the contex-
tual understanding required for inter-
disciplinary research, Washington State 
University is designing new classes in 
health-assistive technologies that pro-
vide crossover training and experience 
to effectively lead research on interdis-
ciplinary challenges and transition sci-
enti�c advances into real-world solu-
tions (see the �Quick Facts� sidebar).

Background
As society and technology advance, 
there is a growing interest in adding 
intelligence to our living, working, and 
social environments. Due primarily to 
the population�s aging, the number of 
individuals unable to live independently 
in their homes because of cognitive and 
physical limitations is rising rapidly. 
Researchers are now beginning to rec-
ognize the importance of developing 
new technologies to assist with health 
assessment and interventions for these 
special needs populations. According to  

the Secretary of State for Health, the 
possibilities for using technology to 
assist people with special needs are 
�extraordinary.�1

Although the need for health-assistive  
technologies is abundant, individu-
als who are cross-trained in health-
care and in technology design are not. 
Today�s medical program graduates 
are largely unaware of the assistance 
that technology can provide2 and 
engineers are often blind to the needs 
of the individuals that can potentially 
bene�t most from the technology. The 
National Academy of Engineering and 
the Institute of Medicine recognize a 
need for a closer partnership between 
these disciplines.3

In response to this need, a new PhD 
training program, sponsored by the US 
National Science Foundation, has been 
introduced at Washington State Uni-
versity for the study of health-assistive 
smart environments. As part of this pro-
gram, we offer a two-semester course 
sequence on gerontechnology, a �eld 
that combines gerontology and tech-
nology. This course sequence is team-
taught by professors from engineering  
and clinical psychology and in its �rst 

offering included students from eight 
disciplines: computer science, com-
puter engineering, chemical engineer-
ing, mechanical engineering, clinical 
psychology, experimental psychology, 
human development, and neuroscience. 
In this article, we describe the nature of 
this educational approach and how it 
breaks down the barriers between dis-
ciplines in order to better understand 
aging and special health needs and to 
better design technologies that will 
improve the quality of life for people 
with these needs.

Program Overview
At the Washington State University 
Center for Advanced Studies on Adap-
tive Systems (CASAS), the research 
emphasis is to create smart environ-
ments that acquire and apply knowl-
edge about the physical setting and its 
residents to improve their experience 
in that setting,4 as Figure 1a shows. 
Research studies are conducted in 
CASAS testbeds, which include two  
on-campus apartments as well as homes  
of volunteer participants. The testbeds 
are equipped with a grid of motion detec-
tors as well as sensors for door open/ 
shut status, temperature, light, power 
usage, and item usage.

Students design technologies to sense 
and identify activities that take place 
in a smart environment. This infor-
mation can be used to perform auto-
mated assessment of the resident�s well 
being. Ultimately, various automated  
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interventions are designed with the goal 
of improving resident health and auton-
omy. These interventions are evaluated 
in the context of resident activities per-
formed in residents� everyday settings, 
as Figure 1b shows.

To be better equipped to be leaders 
in the area of health-assistive technolo-
gies, graduate students in this program 
take a leadership course that teaches 
skills in time management, communi-
cation, and teamwork. The students 
work with two research advisors, one 

in their major discipline and one in a 
complementary �eld. They choose two 
thematic classes from a list that includes 
neuropsychology, machine learning, 
wireless networks, technology ventures, 
and engineering teaching and learning. 
Finally, each student takes a two-course 
sequence on gerontechnology.

Gerontechnology  
Course Sequence
We designed our gerontechnology course 
sequence to provide an introduction  

to the interdisciplinary topic (see  
the �Course Topics� sidebar). In the 
�rst class, faculty from engineering 
and psychology teamed up to intro-
duce students to topics in both �elds, 
and each class period was punctuated 
by discussions of how technology 
could be designed and used to better 
understand and address challenges 
that arise with aging. Throughout 
the semester, visitors provided unique 
perspectives on issues. These visitors 
included physicians who posed chal-
lenge problems to the students, a 
panel of area-wide caregivers who 
discussed the challenges they face, 
as well as experts on human factors 
and on architectural design for aging 
communities.

A unique feature of this class is that 
every assignment was carried out in 
multidisciplinary teams. Students were 
asked to complete two homework 
assignments, make a class presenta-
tion, and create design speci�cations 
and prototypes for group projects. 
Each assignment teamed at least one 
engineer with at least one nonengineer-
ing student.

In the �rst homework assignment, 
the engineering students participated 
in an activity-recognition experiment 
conducted in the on-campus testbed. 
With the nonengineers as consultants, 

Figure 1. A smart environment (a) can be viewed as an intelligent agent and (b) performs health assistance through a cycle  
of sensing, identifying, assessing, intervening, and evaluating activities. 
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�t��Courses: Gerontechnology I (CptS 580 and Psych 507), Gerontechnology II  
(CptS 580 and Psych 507)

�t��Units: School of Electrical Engineering and Computer Science, Department of  
Psychology, Center for Advanced Studies on Adaptive Systems (CASAS) Lab

�t��Institution: Washington State University
�t��Instructors: Diane Cook, Maureen Schmitter-Edgecombe, and Larry Holder
�t��Level: Graduate
�t��URL: http://eecs.wsu.edu/~cook/gt

COURse TOpiCs

�t��Smart environments
�t��Sensors
�t��Networks
�t��Machine learning
�t��Activity recognition
�t��Aging and senses
�t��Aging and motor function

�t��Aging and speeded processing/ 
attention

�t��Aging and memory
�t��Aging and executive function
�t��Caregiver burden/socialization
�t��Human factors
�t��Design for aging
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