
HS-STOMP: High School Student Teacher
Outreach Mentorship Program*

ADAM R. CARBERRY
Tufts University Center for Engineering Education & Outreach, 474 Boston Avenue, Curtis Hall, Medford,
MA 02155, USA. E-mail: adam.carberry@tufts.edu

WILLIAM J. CHURCH
Littleton High School, 159 Oak Hill, Avenue, Littleton, NH 03561, USA

The High School Student Teacher Outreach Mentorship Program (HS-STOMP) is an outreach
opportunity for high school students to flex their knowledge of science, engineering, and technology
through a teaching experience. The program is designed as a learning opportunity to deepen and
strengthen the high school students' understanding of science, while facilitating the learning of
engineering and technology principles for K-8 students and teachers. This paper describes the
concept of HS-STOMP, the development of the program, the program in action, and the challenges
faced in the three-year evolution of HS-STOMP.

Keywords: outreach; student±teacher mentorship; engineering and technology

INTRODUCTION

INFUSING ENGINEERING AND TECHNOL-
OGY into an already crowded K-12 science curri-
culum is not an easy task. Unlike most subjects,
teachers typically know less about engineering and
technology than the students that they are teach-
ing. Because of this, knowledgeable students have
been used to mentor educators in engineering and
technology as a solution rather than a drawback
[1±11].

The Student Teacher Outreach Mentorship
Program (STOMP) is a program that employs
the concept of students as expert mentors for
teachers. The original STOMP program, founded
at Tufts University, uses undergraduate and grad-
uate engineering students as the experts to assist
K-12 teachers' implementation of engineering and
technology [12]. The program has been successful
in supporting local area schools, while also bene-
fiting the mentees. STOMP participants, or
fellows, benefit by expanding their sense of citizen-
ship, improving their communication skills [13],
and enhancing their engineering design under-
standing [14]. Unfortunately, such a program
does not supply a solution for rural, remote
communities that are distant from the university
campus. To serve communities outside the
immediate range of higher education institutions,
the idea of High School STOMP (HS-STOMP)
was developed.

To test the HS-STOMP model, one high school
physics class in rural northern New Hampshire
uses LEGO1 robotics technology and stop action
movie making to supplement project-based learn-

ing with student±teacher mentorship. As part of
their physics class, students visit local K-8 class-
rooms to mentor teachers and teach K-8 students
about physics, engineering, and technology
concepts. High school physics students are
provided with an additional opportunity to
expand their own understanding of physics, engin-
eering, and technology, while simultaneously
educating both K-8 students and teachers. Thus,
the outreach program serves the needs of the high
school students as well as the local community.

The following paper elaborates on this unique
concept being used to educate high school physics
students, K-8 students, and K-8 teachers about
engineering and technology. A description of the
origins of the program, university support, and
ongoing work to establish sustainability in a rural
community will show that whereas most engineer-
ing and technology outreach revolves around a
university location, the potential for impact in
areas outside of university centers is plausible
and worth exploring.

DEVELOPING HS-STOMP

Getting Started
The HS-STOMP model is a derivative of a

university-level program supported by the Tufts
University Center for Engineering Education &
Outreach (CEEO). In 2005, the first high school
program was established at the Littleton, New
Hampshire High School by William Church, a
physics teacher at the school. Church had
become interested in STOMP while working with
the Tufts CEEO to integrate their developed
LEGO1 robotics programming environment* Accepted 3 April 2009.
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(ROBOLAB) and SAM Animation software (stop
action movie making).

Church's interest in STOMP stemmed from
prior monthly professional development work-
shops he orchestrated for local K-8 teachers who
were interested in using engineering/technology
curriculum and tools in their classrooms.
Impressed and intrigued with the STOMP model,
Church became interested in determining how the
program could have a direct impact on the K-8
teachers he worked with 150 miles away from
Tufts University. During a sabbatical year,
Church worked closely with the Tufts CEEO and
a core group of 13 New Hampshire teachers to
adapt the university STOMP model for high
school student mentors. Together they created a
high school version of the program that incorpo-
rated aspects of effective professional development
including support for collective participation of
teachers within one school, focus on content-
based and active learning, constant concern for
sustainability, and situating the program within
the classroom practice [15±22]. The following three
sections describe the evolution of the program over
its first three years.

Year 1: Establishing a framework for HS-
STOMP

Over the course of the first year (2005±2006), 15
high school students from the coordinator's past
physics classes were recruited to participate as
fellows. The high school fellows utilized `̀ free
blocks'' and field trip time in order to travel to
local area schools. To support science, technology,
engineering, and math (STEM) related curriculum,
students used LEGO1 Robotics, SAM Anima-
tion, and computer-based data-logging software
learned in their physics class. Utilizing the 13
core K-8 teachers' classrooms, the first year
supported 250 students in seven middle and
elementary schools with an overwhelmingly posi-
tive reaction from all involved. An event that
captured the enthusiasm for the program took
place in May of 2006 when approximately 100
students, parents, and teachers gathered for an
evening of learning with engineering and technol-
ogy based activities held at a local theater.

Year 2: STOMP-Physics class
The second year of the program (2006±2007)

presented a new challenge furthering the evolution
of the program. Church, no longer on sabbatical,
returned to his full-time teaching position with HS-
STOMP management still solely his responsibility.
To keep-HS STOMP operational, STOMP was
incorporated into Church's physics class and
reduced in size to help the coordinator balance
his high school content teaching time and time
spent on HS-STOMP. Church piloted this
approach in two of his physics classes in an
attempt to identify the degree to which students
would gain physics related procedural and content
skills through their mentor role. While Church

retained the same level of teacher volunteerism as
the previous year, he had to scale back the
program due to student transportation constraints.
At the end of the second year, 30 high school
physics students supported 7 teachers and 150
students in three middle and elementary schools.

Year 3: STOMP as a stand alone class
After two successful years, local administrators

deemed that HS-STOMP was worth permanently
incorporating into the local school system, but not
in its current form within an existing science
course. Church worked with high school adminis-
trators to evolve the program, once again, estab-
lishing STOMP as a separate credit-bearing
elective course in the high school science depart-
ment. During 2007±2008, four students signed up
for the independent STOMP course. Each student
was an alumnus of Church's physics class and was
proficient in the use of the technologies mentioned
earlier. The STOMP class worked with seven
teachers from three local schools. STOMP was
also incorporated into one of Church's other
classes focused on robotics. Additionally, through
the Robotics class, four students helped two more
teachers with robotics related projects.

The placement of STOMP in a separate class
does not reflect poor results from the previous
years' design. While conclusive data on student
learning gains was not obtained, observations of
student enthusiasm and `̀ time on task'' suggested
that adding a STOMP component to a Physics
class is worth further study; however for the time
being, it was decided that the most sustainable
approach to including STOMP in the high school
curriculum was through a separate course. The
evolution of this program makes it a compelling
example in the literature on STEM outreach
programs. The small rural community discussed
in this paper sees the benefits of this program to all
participants, but also recognizes the difficult
sustainability issues it faces. As an example
program in the literature on STEM outreach, it
is important to note the challenges faced by novel
programs. Consequently, more about the chal-
lenges of sustaining this outreach program will be
discussed later in this paper.

HS-STOMP IN ACTION

For three years, HS-STOMP has provided a
professional development opportunity for
teachers, leadership opportunity for high school
students, and an engineering, science, and technol-
ogy-learning opportunity for all involved. The
following section presents, with examples, what is
being taught to the three different populationsÐ
teachers, high school students, and K-8 studentsÐ
involved in STOMP, as well as a description of
how it is being received in the K-8 school environ-
ment.
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Example projects
HS-STOMP has helped teachers incorporate a

multitude of technology-based engineering and
science lessons into their curricula. Activities
include an aerodynamics lesson using an animated
model in third grade, a remote robotics project in a
mixed third±fifth grade class, a robot design activ-
ity to study Newton's Laws of Motion in the sixth
grade, and a space mission design project to study
planetary science in the eighth grade.

For the purposes of examining what is being
taught to the teacher in the classroom receiving the
assistance, the HS-STOMP fellows, and the K-8
students, three specific activities will be detailed.
The examples are named Going the Distance,
Newton's Laws through Robots, and Tractor Pull.

Going the Distance is a Tufts CEEO designed
activity used in third grade classrooms (Fig. 1). At
the beginning of the activity, students are given the
challenge of designing a robot car that can travel
any distance that the teacher specifies. To complete
the challenge, the students first design and build a
LEGO1 Mindstorms robot that is capable of
traveling straight for at least three meters.
During construction, students test the vehicle and
redesign if necessary. Once the car is built, students
proceed to program the car to travel for three
different periods of time so that the student can
collect and graph distance data for the different
times. Finally, students interpret the data that they
have collected to solve the main challenge of the
projectÐfiguring out how much time to program
their own car so that it travels any distance that the
teacher specifies.

Newton's Laws through Robots is an activity
created by Littleton HS-STOMP in conjunction

with Littleton sixth grade teachers. The activity
requires students to design LEGO1 robots to test
Newton's three laws. To test the laws, students
need to design and program a robot to travel
straight at various speeds and be able to apply a
force to a separate object. This activity is an open-
ended design project that encourages students to
create their own solutions to the problem. As
depicted in Fig. 2, students use sensors (e.g.
motion detector) with their LEGO1 robots to
perform data logging. Programmed robots collect
the data, which is then downloaded to a computer
for further analysis.

Tractor Pull is an activity used with a sixth±
eighth grade after-school program. Students work
in teams to design LEGO1 robots that will engage
in a game of tug-of-war. In this informal learning
environment, students play while incorporating the
use of gears to succeed in pulling their opponent
out of position.

What is being taught
What follows is a dissection of these three

activities to identify clearly what is being taught
to HS-STOMP's target learnersÐthe teachers, the
high school fellows, and the K-8 students.

Teachers using the three examples with HS-
STOMP fellow assistance were taught how to use
specific technology tools to deliver engineering-
based science and math lessons. In the Going the
Distance and Tractor Pull activities, teachers
learned how to program a LEGO1-based robot
to travel a specified distance. Teacher education
occurred throughout the lesson and during pre- or
post-lesson discussions between the HS-STOMP
fellows and the teachers (Fig. 3). While the

Fig. 1. (a) After designing a LEGO vehicle, the students measure how far it goes in certain periods of time. (b) Students record their
measurements on a graph. (c) Students use the graph to predict the time it will take for their robot to travel an exact distance.
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teachers were not directly taught how to incorp-
orate engineering into the curriculum, these
projects allowed teachers to explore how their
students responded to a design-based project.
While further research is needed to document
whether this approach helps a teacher meet their
curricular needs, early anecdotal evidence indicates
promise. One teacher reported that she was skep-
tical at first of using a LEGO1 design challenge.
The simple thought of dealing with LEGO1 kits
containing many small pieces was a bit too much
of a hassle for her. After seeing the enthusiasm
from her students, it motivated her to learn the
technology so she could continue the lesson after
the HS-STOMP students left the classroom.

During the Newton's Laws through Robots activ-
ity, teachers learned how to use three different
technology toolsÐa motion detector , data-
logging software, and LEGO1 Robotics. Compar-
ing the LEGO1-based Newton's Laws activity
with previously used activities based on a set of
`̀ cookie cutter'' labs, one sixth grade teacher
expressed that her students spent much more
time on the task during the LEGO1-based project.
While the technology was simpler than the typical
Newton's Laws labs, the level of engagement seen
by the teacher in the LEGO1-based project moti-
vated her to write a grant to fund the acquisition of
LEGO1 Mindstorms robot kits and Vernier1

motion detectors. Involvement of HS-STOMP in
this particular teacher's classroom changed the

way she taught, ultimately advancing her to the
point where she no longer needs the support.

Many of the teachers involved in HS-STOMP
are also coming to the same conclusion. Of the
fifteen teachers supported by HS-STOMP over the
last three years, approximately a quarter of them
have reached a point where they no longer require
support. These teachers continue to utilize the
technology tools to bring engineering-based
science and math lessons into their curricula with-
out the direct assistance of the HS-STOMP
fellows.

As described in the literature on teacher profes-
sional development, HS-STOMP can be categor-
ized as an effective program because it emphasizes
collective participation of multiple teachers from
the same school, utilizes active learning practices,
is coherent and relevant to local needs, and em-
phasizes subject specific content [15, 16, 23, 24].
Because the technology instruction occurs in the
classroom rather than in a pullout workshop,
teachers are active learners as they work with
their students utilizing the engineering and science
technology supported by HS-STOMP.

HS-STOMP fellows who are awarded this teach-
ing opportunity are generally observed to develop
leadership skills and STEM related procedural and
content skills. Leadership opportunities occur
when the fellow, in collaboration with the teacher,
decides how to pace a lesson and how to solve
technology. One example of a HS-STOMP fellow

Fig. 2. (a) HS-STOMP fellow demonstrates to a sixth grade class how to use a motion detector to collect position vs. time data. (b)
Students designed a LEGO1 vehicle that could carry up to 2 kg of mass and (c) students tested the motion of the vehicle to determine

whether there was any relationship between the mass of the vehicle and its motion.

Fig. 3. (a) HS-STOMP fellows work with teachers during classroom activities and (b) in pre- or post-activity sessions.
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capitalizing on a leadership opportunity occurred
while doing the Going the Distance activity. In
order to use the LEGO1 hardware on several
classroom computers, an administrative password
was required. Not having this password and not
wanting to shut down the activity, the fellow
created a plan to re-allocate the available resources
so that the students could continue with the project
with minimal bottlenecking. Problem-solving
occurrences like this example happen to some
extent in all of the HS-STOMP classrooms.

Learning STEM related concepts through HS-
STOMP begins with the high school physics class
that most fellows enroll in before starting STOMP.
The high school students first learn the concepts
themselves through technology infused physics
lessons. Knowing how to use the LEGO1 robots
at this juncture helps them make a direct connec-
tion between the concepts they learn in physics and
the concepts the K-8 students are learning in the
classrooms that they visit. When in the classroom,
HS-STOMP fellows re-organize, describe (in terms
that the K-8 students can understand), and answer
novel questions about the engineering-based activ-
ities. By nature this teaching experience, like other
teaching opportunities, helps the high school
students gain a better understanding of the
concepts [25, 26].

K-8 Students in HS-STOMP assisted classrooms
are taught engineering and technology concepts in
a design-based environment. Third graders in the
Going the Distance activity design a LEGO1

vehicle that stays together and travels straight.
They then tackle the challenge of modeling
motion data and programming their vehicle to
travel exact distances. In the sixth grade Newton's
Laws through Robots activity, students engaged in
an open-ended project aimed at designing a robot
system that exemplifies the laws of motion. While
not a practical problem in an engineering sense, the
students often picked a practical problem creating
the connections to the laws of motion afterwards.
For example, after being shown the sensors avail-
able to them, one student group wanted to build a
robot that used a bumper switch to stop when it
came into contact with an obstacle. This practical
design challenge afforded the learners an excellent
opportunity to observe Newton's FIRST Law. In
their final presentation, this group of students
simply placed several loose LEGO1 pieces on
top of their car and explained why the bricks
flew forward when the robot stopped abruptly
upon meeting an obstacle.

In the design-based environments, students learn
specific grade level content through tackling
complex design problems and the construction of
artifacts. Such activities contextualize knowledge
and provide students with opportunities to com-
municate ideas through direct discussions, point-
ing, and gesturing related to the artifacts [27].
These elementsÐenvironment, building artifacts,
and communication through artifactsÐmake
learning more meaningful [27].

Design-based learning environments also
provide opportunities for students to experience
the connections between STEM fields through the
creation and manipulation of models [28]. For
example, when students participate in an activity
like Going the Distance, which requires them to
build a robot, use measurements, create and inter-
pret data, and program a robot with assorted
values of time, students experience the connection
between place value, graph interpretation, predic-
tion, and experimentation.

CHALLENGES

To ensure that the HS-STOMP program is
effective and efficient, there are a few challenges
that must be addressed. These challenges include
pedagogical knowledge, engineering and technol-
ogy knowledge, and logistics.

Pedagogical knowledge
Unlike similar programs such as Generation

YES [6], HS-STOMP does not explicitly teach
pedagogy or content to students. It is believed
that while K-8 teachers and students learn engin-
eering and technology concepts, the HS-STOMP
fellow is learning pedagogical knowledge from the
teachers. The benefit of this approach is that HS-
STOMP fellows can assist teachers in the class-
room sooner and more often. Understanding and
learning pedagogy also comes by the way of per-
sonal past experiences. Many fellows have past
experiences as leaders in summer camps, recreation
programs, coaching, and/or academic tutoring.
While serving the Littleton HS-STOMP program
very well, this reliance on other experiences might
prohibit HS-STOMP from serving as an explicit
model for other communities; this aspect needs to
be further researched to identify the direct effects.
For this instance, it has been shown that structured
pedagogical training is not required in order for
the program to succeed.

Engineering and technology knowledge
Content knowledge development for HS-

STOMP fellows is reliant on both the high
school curriculum and personal experiences to
provide the fellows with the skills and knowledge
necessary. Most HS-STOMP fellows gain their
engineering technology skills through classes or
experiences such as computer technology, Project
Lead the Way [29], or physics. All three rely heavily
on engineering and technology in their curricula.
Each HS-STOMP fellow to date has taken,
previously or concurrently, at least one of these
courses. Much of the HS-STOMP knowledge
comes from personal experiences using technology
simply as a regular part of daily lives.

Logistics
In its current form, a single administrative

director runs HS-STOMP handling logistical chal-
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lenges. A director can deal with transportation and
equipment issues as well as providing support
through classroom visits throughout the project
period (3±4 weeks, for example). The ability to visit
the classrooms is particularly useful for dealing
with the many logistical problems that can possibly
occur. For example, when a fellow lacks a software
installation disk or an administrative password for
the computers that school systems allow only an
adult to have, progress is hampered until someone
can assist. Having a program director available
also provides high school students with a technol-
ogy resource.

In addressing the issue of transporting fellows to
K-8 classrooms, the current program relies on the
local taxi service to provide transportation for the
students. This works exceptionally well in most
instances because of the local relationships held
between the school and the community. Problems
occur when the taxi service is not available or when
more students and equipment need to be moved
than can be accommodated by the space available
for transportation.

Equipment management is a responsibility
shared between the administrative director and
the K-8 classrooms. The initial inventory of the
technology supplies was monitored and main-
tained by the high school. To alleviate the diffi-
culty of delivering supplies, the inventory of
supplies has been passed down to the individual
schools allowing the high school to maintain
separate inventories. This alleviates the difficulty
of delivering supplies and allows the high schools
to maintain separate inventories. In the last two
years, the supported schools have acquired
approximately $15,000±20,000 through general
budget requests, community/school support
group requests, and state and national grants to
purchase equipment for HS-STOMP supported

programs. For a rural district, this is a substantial
amount of money to commit to a young program
giving early indications of how well received this
program has been by the teachers, students,
administrators, and parents.

CONCLUSIONS

In summary, the HS-STOMP program in its
initial three years has been successful in integrating
engineering and technology into the rural K-12
classrooms of Littleton, NH through outreach.
High school students are benefiting from a teach-
ing opportunity eliciting leadership and under-
standing of STEM content. K-8 teachers are
benefiting by having `̀ experts'' in their classroom
to assist them in not only teaching the content, but
also in learning engineering and technology them-
selves. K-8 students are benefiting in that they are
now receiving opportunities to learn engineering
and technology. With support from teachers,
students, administrators, and parents, the HS-
STOMP program is prospering and evolving to
fit itself into this rural town's education system.

Areas for further research include measuring the
extent to which HS-STOMP helps high school
students to gain domain specific and general
skills and knowledge, the degree to which HS-
STOMP affects change in teacher's practice, and
the specific impact HS-STOMP has on learning in
the K-8 classrooms. As HS-STOMP becomes more
integrated into the town's culture, and research
results are available, the opportunity may exist for
reconsidering the reincorporation of HS-STOMP
as a component of the regular high school physics
class. For more information on STOMP, visit
www.stompnetwork.org.

REFERENCES

1. D. Fortus, R. C. Dershimer, J. Krajicik, R. W. Marx and R. Mamlock-Naaman, Design-based
science and student learning, J. Res. Sci. Teach., 41, 2004, pp. 1081±1110.

2. S. Beisser, J. Kurth and P. Reinhart, The teacher as learner: An undergraduate student and faculty
mentorship success, in Technology and Teacher Education Annual, Association for the Advance-
ment of Computing in Education: Charlottesville, VA, (1997) pp. 322±326.

3. N. Browne, M. Maeers and E. Cooper, A faculty of education as a community of learners:
Growing to meet the demands of instruction and technology, in B. Gillan and K. McFerrin (eds),
Faculty Development, (2000) pp. 430±436.

4. T. Franklin, S. Turner, M. Kariuki and M. Duran, Mentoring overcomes barriers to technology
integration, J. Comput. Teach. Educ., 18, 2001, pp. 26±31.

5. C. Gonzales, M. Hill, S. Leon, J. Orrantia, M. Saxton and L. Sujo de Montes, Faculty from Mars,
Technology from Venus: Mentoring is the Link, Association for the Advancement of Computing in
Education: Charlottesville, VA, (1997) pp. 327±330.

6. D. Harper, J. Conor and A. Course, Why Generation WWW.Y? Learn. Lead. Technol. 27, 1999,
pp. 7±9.

7. C. A. MacAuther, V. Pilato, M. Kercher, D. Peterson, D. Malouf and P. Jamison, Mentoring: An
approach to technology education for teachers, J. Res. Comput. Educ., 28, 1995, pp. 46±61.

8. K. Miligan and S. Robinson, Faculty development: From computer skills to technology
integration, in B. Gillan and K. McFerrin (eds), Faculty Development, (2000) pp. 436±440.

9. S. J. Smith and B. O'Bannon, Faculty members infusing technology across teacher education: A
mentorship model, Teach. Educ. Special Educ., 22, 1999, pp. 123±135.

10. D. Sprague, K. Kopfman and S. Dorsey, Faculty development in the integration of technology in
teacher education courses, J. Comput. Teach. Educ., 14, 1998, pp. 24±28.

A. R. Carberry and W. J. Church466



11. R. Tatistcheff, W. Church, and A. Carberry. Students teaching teachers: Rethinking professional
development for technology, Annual Meeting of AERA. New York, NY, (2008).

12. M. Portsmore, C. Rogers and M. Pickering, STOMP: Student Teacher Outreach Mentorship
Program, ASEE Annual Conference & Exposition, Nashville, TN, (2003).

13. E. Cejka, M. Pickering, K. Conroy, L. Moretti and M. Portsmore. What do college engineering
students learn in K-12 classrooms?: Understanding the development of citizenship & commun-
ication skills, ASEE Annual Conference & Exposition. Portland, Oregon, (2005).

14. A. Carberry, M. Portsmore and C. Rogers. The effects of STOMP on students' understandings of
and attitudes toward the engineering design process, ASEE Annual Conference & Exposition.
Honolulu, HI, (2007).

15. L. M. Desimone, A. C. Porter, M. S. Garet, K. Suk Yoon and B. F. Birman, Effects of professional
development on teachers' instruction: Results from a three-year longitudinal study, Educ. Eval.
Polic. Anal., 24, 2002, pp. 81±112.

16. M. S. Garet, A. C. Porter, L. Desimone and B. F. Birman, What makes professional development
effective? Results from a national sample of teachers, Am. Educ. Res. J., 38, 2001, pp. 915±945.

17. R. D. Putnam, Bowling Alone, Simone and Schuster, New York City, NY, (2000).
18. R. T. Putnam and H. Borko, What do new views of knowledge and thinking have to say about

research on teacher learning? Educ. Res., 29, 2000, pp. 4±15.
19. R. T. Putnam and H. Borko, Teacher Learning: Implications of New Views of Cognition, in B. J.

Biddle, T. L. Good and I. F. Goodson (eds), International Handbook of Teachers and Teaching,
Kluwer, Dordrecht, (1970).

20. J. A. Supovitz, Translating Teaching Practice into Improved Student Achievement, University of
Chicago Press, Chicago, IL, (2001) pp. 81±98.

21. S. M. Wilson and J. Berne, Teacher learning and the acquisition of professional knowledge: An
examination of research on contemporary professional development, Rev. Res. Educ., 24, (1999)
pp. 173±209.

22. K. A. Lawless and J. W. Pellegrino, Professional development in integrating technology into
teaching and learning: knowns, unknowns and ways to pursue better questions and answers, Rev.
Educ. Res., 77, 2007, pp. 575±614.

23. B. F. Birman, L. Desimone, A. C. Porter and M. S. Garet, Designing professional development
that works, Educ. Lead., 57, 2000, pp. 28±33.

24. M. M. Kennedy, Form and substance in inservice teacher education, in Research Monograph No.
13. National Science Foundation, Arlington, VA, (1997).

25. J. Bargh, and Y. Schul, On the cognitive benefits of teaching, J. Educ. Psych., 72, 1980, pp. 593±604.
26. A. Gartner, M. C. Kohler and F. Riessman, Children Teach Children: Learning by Teaching,

Harper & Row, New York, (1971).
27. W. M. Roth, Art and artifact of children's designing: A situated cognition perspective, J. Learn.

Sci., 5, 1996, pp. 129±166.
28. D. E. Penner, R. Lehrer and L. Schauble, From physical models to biomechanics: A design-based

modeling approach, J. Learn. Sci., 7, 1998, pp. 429±449.
29. G. Adelson and R. R. Blais. Project Lead The WayÐA model program for initiating, funding and

maintaining a successful pre-engineering program in the nation's high schools, Annual Frontiers in
Education Conference, (1998).

Adam R. Carberry received his BS in Material Science Engineering from Alfred University
in 2002. He received his MS in Chemistry from Tufts University in 2005. Currently Adam is
enrolled as a doctoral student at Tufts University studying Engineering Education in the
Math, Science, Technology, and Engineering (MSTE) Education program. He currently
works at the Tufts University Center for Engineering Education Outreach developing
assessment tools to analyze engineering students' self-efficacy, epistemological beliefs and
conceptual understanding of engineering design.

William J. Church received his BS in Physics from Binghamton University in 1992. He
received his MAT from Cornell in 1997. He is currently a Ph.D. student in Physics
Education Research at Tufts University and coordinates the HS-STOMP program while
teaching Physics, Physical Science, and Robotics in Littleton, NH. He has been using
engineering design challenges and technology toolsets in his physics curriculum since 1997.
His work has been supported by the Tufts Center for Engineering Educational Outreach
(CEEO), the New Hampshire Charitable Foundation's Christa McAuliffe Sabbatical
program, the Lemelson-MIT program, NH SAU 35, North Country Educational Services,
Antioch New England's COSEED project, and the General Electric ELFUN Foundation.

HS-STOMP: High School Student Teacher Outreach Mentorship Program 467


