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and Henry Dreyfus Foundation, 2002) and 
in the literature on chemistry education (Ex-
strom and Mosher, 2000), although relatively 
few camps appear to be engineering-focused.  
Some camps focus on chemistry or phys-
ics (U of Toledo, 2005; U of British Columbia, 
2005) others bioinformatics (Gosser; Calhoun 
& Brennan, 2002) and others serve so support 
college science students as they advance from 
two-year to four-year institutions (Perkins, et al, 
2002 and Wang, et al 2002). Internationally, we 
found one engineering camp operating in India 
(Murty, et al, 2004) designed to motivate stu-
dents who have completed two years of college 
to pursue four year degrees in engineering, and 
another, funded in part by the National Science 
Foundation, operating in Korea (Sirica, 2002). 
The Korean camp is science and engineering 
focused, but is highly selective and enrolls few 
American high school students.   
 The State University of New York College 
at Oneonta (SUNY-Oneonta), like many other 
academic institutions in the U.S., has the in-
frastructure to graduate many more physical 
scientists than it currently does. A four-year 
college in the statewide SUNY system, SUNY-
Oneonta offers degrees in chemistry, biochem-
istry, physics, astronomy and 3+2 cooperative 
engineering programs with partner institutions. 
SUNY Oneonta also offers degrees in all areas 
of secondary science education. In the spring 
and summer of 2003, a team of five cross-disci-
plinary faculty responded to a National Science 
Foundation request for proposals with a com-
prehensive strategy designed to recruit high 
school students into majoring in engineering 
or physical science programs and retain them 
though innovative programmatic changes. The 
funded project, PR2EPS: Preparation, Recruit-
ment, Retention and Excellence in the Physical 
Sciences, has five major components. These in-
clude a free, weeklong summer science camp, 
a free walk-in chemistry and physics tutoring 
center, an equipment loan program for second-

Introduction 
 New geopolitical realities that restrict immi-
gration, along with declining academic perfor-
mance, justify the development of new strate-
gies designed to encourage domestically-born 
American high school students to realize their 
abilities and pursue college degrees in engi-
neering, physics and chemistry (NSF-STEP 
Program). For example, the 1995, 1999, and 
2003 Trends in International Mathematics and 
Science Study (NCES, 2005), which compares 
the science achievement of high school stu-
dents from approximately forty nations, shows 
that American student performance is stagnant 
and lags behind many other nations. Other stud-
ies (e.g., Moore, 2001) have also described a 
distressing decrease in both the quality and 
quantity of domestically trained science stu-
dents in the U.S. As reported by Moore, the Na-
tional Commission on Mathematics and Science 
Teaching for the 21st Century has pointed out 
that the mathematics and science preparation 
students in the U.S. are receiving is “unaccept-
able”, and that U.S. children are not world class 
learners in these areas. The poor performance 
of science students is due at least in part, to a 
demonstrable lack of motivation to study science 
because of poor self-perceptions of their ability 
(Bauer, 2002; Cukrowska, et al, 1999; Howell, 
1999; Shepardson & Pizzini, 1993). One thing 
is certain; the long-term security of any nation 
relies on the technological and scientific capaci-
ties of its youth. In this sense, it is imperative that 
strategies designed to motivate involvement in 
the sciences and then foster success need to be 
aggressively developed, and the results need to 
be reported to all stake holders in the education 
community.
 The utilization of science camps to motivate 
students and show them that they have the 
ability to become physical scientists have been 
supported by the National Science Foundation 
(NSF, 1994), private funding agencies (Camille 

Abstract
 Now in its fourth year, PR2EPS 
is a National Science Founda-
tion funded initiative designed 
to recruit high school students 
to attend college majoring in the 
physical sciences, including en-
gineering and secondary science 
education, and to help ensure 
their retention within the program 
until graduation. A central feature 
of the recruitment effort is a free 
one-week residential summer en-
gineering and science camp for 
high school students. This report 
describes the rationale for using 
a camp as a recruitment tool as 
well as the camp structure and 
engineering/science activities of 
the camp. The results of pre and 
post surveys (n = 135) designed 
to assess the campers’ self-
perceptions as scientists and as-
sessments of the camp itself are 
provided, as well as attitudinal 
type survey data collected more 
than a year following the camp 
experience. Faculty similarly 
concerned with motivating high 
school students to major in the 
physical sciences or engineering 
should find the report useful. 
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ary science teachers, scholarship opportunities 
for freshman engineering or physical science 
majors and opportunities for sophomore and 
junior level engineering or physical science ma-
jors to travel to scientific meetings. In this paper, 
we report on the processes of establishing the 
summer science camp, our experience with 
operating the camp and assess the progress 
made towards motivating high school students 
to enroll in college majoring in engineering or 
the physical sciences.  

Rationale for Using a Summer 
Science Camp as a Recruitment 
Tool
 Unlike some of the tedious aspects of prac-
ticing science itself, when high school students 
think of summer camp, their primary percep-
tion is one of recreation and social activities. 
It makes sense then, to take that perception of 
what a camp is and integrate scientific activities. 
This allows one to utilize students’ preconceived 
notions to recruit them and retain their interest 
during the camp. Building on these associa-
tions, it is possible to create an exciting science 
atmosphere in a camp, especially one held on 
a college campus that is less restrictive than a 
high school environment. Participating students 
feel a sense of recognition and accomplishment 
because they are recommended by their high 
school teachers and then selected by the col-
lege science faculty. Once at camp, they are 
assigned to scientific teams where their ideas 

and contributions are absolutely essential to 
the progress of the team. They meet, work, so-
cialize, enjoy recreational activities and interact 
with other science and engineering interested 
students, college faculty and college students 
majoring in engineering and the sciences. If 
done right, a summer science camp can be the 
single most academic and career influencing 
experience of their lives.   

Summer Camp Recruiting
	 The recruitment objective was to com-
petitively select 35-45 academically qualified, 
engineering or science oriented high school 
juniors and seniors to attend each years sum-
mer camp. Ideally, we wanted to recruit students 
who had not yet made up their minds to attend 
college as engineering or science majors. Our 
recruiting zone included the five counties sur-
rounding SUNY-Oneonta, which are mainly 
rural farming communities with relatively low 
population densities. As an indication of the 
socio-economic status of the region, on aver-
age, 25% of the students in the region are eli-
gible for free school lunch programs. From our 
past experience, some of the top engineering 
and physical science majors come from these 
areas, but the general perception of the faculty 
is that a greater number could be recruited. We 
developed a multifaceted recruitment plan, in-
cluding personal contacts, and direct mailings 
to secondary school administrators and science 
teachers. As an indication of how challenging 

Figure 1: Results of alumni survey. The results are very promising in terms of the 
motivational effects the camp has on deciding to be science majors in college. 
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this outreach effort was, the response rate from 
educators to direct mailings was ~10%. Follow 
up phone calls were made in an effort to coor-
dinate a time when one of the PR2EPS team 
could come to the school and give a short in-
formational presentation. The presentation em-
phasized that the purpose of the camp was to 
provide high school students with hands-on sci-
ence experiences, resembling the nature of the 
scientific enterprise and ultimately, to act as a 
bridge experience between high school science 
and attending college as a physical science or 
engineering major. It also included a discussion 
of the relevant academic departments, facilities, 
and other aspects of the PR2EPS program. At 
the same time, postage paid reply cards were 
made available to students, as was the web URL 
for the program (www.oneonta.edu/academics/
pr2eps). Recruiting efforts were enhanced by 
local media coverage and on-campus recruiting 
events. Co-PI Bischoff made primary contact 
with many secondary science teachers as he 
supervises student-teaching for secondary sci-
ence education majors at SUNY Oneonta.
 Ultimately our recruitment efforts provided 
us with names and contact information from 
about 200 interested students each spring. 
Each student was mailed an application pack-
age approximately 90 days prior to the start of 
camp. Applications requested personal, health 
and safety information, high school courses and 
grade information, a short essay and a teacher’s 
recommendation. Thirty five applicants were ac-
cepted to the 2004 camp, 44 to the 2005 and 55 

students attended the 2006 camp. Slightly more 
than 50% of the campers have been female and 
attendees have represented more than 20 dif-
ferent school districts.

The Camp Staffing and Logistics
	 Five college faculty, two from physics, and 
one from each chemistry, biology and science 
education are the nucleus of the program. Ad-
ditional, faculty specializing in astronomy, hy-
drology and music industry have also assisted 
in the summer camps by leading the campers 
through activities within their disciplines. Each 
spring 3-4 high school science teachers and 
eight science or secondary science education 
majors are hired to work the camp as team 
leaders. We work towards achieving a ratio of 
3 campers to one adult-scientist thus providing 
an environment where the campers have ample 
opportunity to discuss their scientific goals with 
active scientists. All high school science teach-
ers have been paid $1200 for the week and the 
college students are paid $600. For the high 
school teachers and secondary science educa-
tion majors, the camp was also considered a 
professional development activity. The rationale 
was that participation in the summer camp 
would help them discover new teaching ideas 
for their classes, and generate positive profes-
sional relationships with the college faculty. The 
college students provided the campers with a 
realistic perspective of what majoring in college 
science is like. In addition, a registered nurse 

Figure 2: Results of alumni survey. Especially interesting is that the camp seems 
                to help the students demonstrate their strengths in science and math.
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was hired from a local elementary school and 
served as the camp nurse, a New York State 
Department of Heath (NYSDOH) requirement.
 A one-day training and orientation session is 
conducted a few days before the camps started. 
During these training sessions, the camp staff 
has the opportunity to explore the science ac-
tivities and become familiar with the equipment, 
facilities and safety protocols. We also discuss 
the ultimate goals of the camp, which are to 
provide the high school students with a chal-
lenging, memorable and motivating experience 
where creativity, ingenuity and teamwork were 
the prized values. 
 During the camps, students and staff are 
housed in campus dormitories and meals are 
provided in campus dining halls. Students are 
paired in dormitory rooms with a student from 
another school district to the maximum extent 
possible. A ladies floor is established separate 
from the gentlemen’s floors. Although male 
students were not allowed in female students’ 
rooms, and visa-versa, this was largely the only 
housing restriction imposed on the students 
(other than the normal campus regulations pro-
hibiting smoking, fireworks, alcohol, etc.). Stu-
dents had available to them television, radios, 
and a video game system for “late-night” enter-
tainment. Upon arrival at camp, the participants 
were checked in, their parents/guardians given 
camp contact information, they were assigned 
rooms and issued a camp manual (includ-
ing laboratory activities) and an identification 

badge similar to those one receives at scientific 
meetings.

Investigative Teams
 A major philosophical component of the 
camps has been an emphasis on teamwork, 
cooperation, and creative problem solving when 
faced with scientific or engineering challenges. 
That is, the major goal of the camps has been to 
enable the high school students to experience 
engineering and science like scientists do. To 
facilitate this atmosphere, we form the campers 
into scientific investigative teams prior to their 
arrival. The teams consist of four campers and 
one college student or adult (faculty, high-school 
teacher, etc.) counselor. Four of the principal 
investigators are not assigned to groups but 
‘float’ around helping teams with their activities. 
The mixed gender teams, with students from 
different school districts, are created before 
camps started. The teams they work together 
for the entire week. The counselors have been 
instructed to assist the team as they worked to 
generate solutions to problems. They are told 
not to take charge or in effect, do the thinking or 
problem solving for the high school students. 

Engineering and Science Activities
	 In keeping with the motivational goals of the 
camp, activities that necessitate problem solv-
ing, teamwork, and the application of engineer-

Figure 3: Again from the alumni survey, this data shows that the almost all campers 
                believed the camp was a positive learning experience.
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Table 1: Summary of Summer     
              Science Camp Activities.
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ing skills are selected and form the framework 
of the camp experience. Mostly, we look for 
activities that result in a ‘finished product’ that 
could be publicly demonstrated by campers to 
peer investigative teams. All activities are de-
signed to last no more than a day, and generally 
no more than 4-5 hours. A few passive science 
activities such as a lecture on meteorology and 
an evening viewing stars from the campus tele-
scopes are also included. These non-engineer-
ing activities appeal to some students, and are 
similar to what students will experience in col-
lege. Most importantly, they enable us to take 
advantage of some of the human and techno-
logical resources unique to our college campus. 
Detailed descriptions of every science activity 
are included in the camp manual which is pro-
vided to the campers upon arrival. The descrip-
tions include information such as background 
information, helpful sketches and schematics, 
and learning goals. 
 The camp activities and general program of 
the camp day is adjusted each year depending 
on the feedback we receive from the campers 
on the post camp survey and our observations. 
For example, two activities from the inaugural 
2004 camp were not included in future camps 
because the campers’ responses on the sur-
veys were not favorable. One activity involved 
determining the mass of water lost when pop-
corn pops and another involved assembling a 
functional computer out of parts. Both of these 
activities rely heavily on procedural knowledge 
and not engineering problem solving. They were 
not included in future camps. Most activities are 
not dropped completely from the program but 
are modified to include more technology, in-
creased data collection and data analysis, and 
more opportunities for the campers to respond 
to preliminary data sets and improve the design 
and performance of the activity. 
 An outline of the science activities conducted 
at the 2004, 2005 and 2006 camps is shown 
in Table 1.  To provide a greater sense of the 
nature of the camp activities a summary of se-
lected activities is presented here. 
 Rocketry is a very popular activity. Investi-
gative teams build high-pressure, 2-liter soda 
bottle rockets using the Rockets-Away software 
program and curriculum (Ohio State Univer-
sity Extension, Columbus, OH, U.S.A., http://
www.ag.ohio-state.edu/~rockets/). Although 
originally designed for middle-school students, 
the curriculum is also well tuned towards high 
school students who have the motor skills and 
design ability to more effectively create and 
alter rocket nose cone shapes, masses, mass 

distributions, air/water ratios, etc. With 2-liter 
bottles for the bodies and polycarbonate plastic 
for fins, our campers used expanding urethane 
foam and various weights to customize their 
rockets, often modeling them after a design 
optimized using the software program. Addition-
ally, our students used a compressor to charge 
their rockets, up to 100 psi. Thus, altitudes and 
down-range distances greater than 100 meters 
were achieved. Blasting off the rockets was the 
end of the rocketry program for the first year. 
However, we realized that we were losing an op-
portunity to encourage data collection, analysis 
and a refinement of the rocket to more closely 
approximate the computer generated model so 
years 2 and 3 campers were provided opportu-
nity to refine the rocket prototype in an effort to 
gain enhanced performance. 
 An activity that has gained increased popu-
larity due to our experience in helping student 
avoid structural pitfalls is the engineering of re-
mote control boats for use in our college pond. 
The goal is to engineer small boats that can 
be first remotely guided through an obstacle 
course, and then win a naval battle with the 
use of a remotely operated weapon useful in 
disabling classmates’ boats. Boats were gener-
ally constructed with a hull or pontoons made of 
expanding polyurethane foam poured into card-
board molds (cooking spray was used as a re-
lease agent), with polycarbonate plastic decks. 
Propulsion was provided using a 6-volt, DC 
electric motor and the groups’ choice of paddle 
wheel or propeller propulsion. A two-channel, 
AM-band, remote control system with two ser-
vos was used. The first servo was intended to 
control steering, while the second was used 
for a weapon to attempt to disable other boats. 
Paddle wheel boats were clearly superior, and 
the most popular weapons were either an “axe” 
intended to cut or disable the wiring on another 
boat or a “flipper” intended to flip the other boat 
over. A successfully engineered boat requires 
the team to tackle problems of electronics, 
steerage, propulsion, and buoyancy and bal-
ance among others. 
 Construction and riding on hovercrafts is 
also a popular activity. Hovercrafts were con-
structed from directions commonly found in 
physics classroom laboratory demonstrations, 
using a plywood base and plastic sheeting for 
the skirt. Our students started from scratch, us-
ing square plywood bases cut into octagonal 
shapes. This was simpler than cutting circles, 
particularly with handsaws. Most students used 
a foam “bumper” around the perimeter of the 
hovercraft, which seemed to help avoid tearing 
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Table 2: Pre and post summer 
camp survey data (n = 136). Data 
for summer 2004, 2005 and 2006 
are combined. The mean is fol-
lowed by the standard deviation in 
parentheses. Only small changes 
are shown in most categories. This 
is most likely due to high levels of 
self confidence prior to attending 
camp.
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(or even simple abrasion) of the skirt. A 2-stroke 
leaf-blower motor, on which the throttle could 
be locked, was used to power the hovercraft. 
All riders wore both hearing and eye protection. 
In general, groups completed their hovercraft 
in about 2-3 hours, and then all teams rode on 
them on either a sloped sidewalk or gymnasium 
floor. 
 We also plan activities with learning objec-
tives in chemistry and biochemistry. These 
activities extend the scope and learning op-
portunities beyond engineering and physical 
sciences and capture the interests of more stu-
dents. Additionally, activities in chemistry and 
biochemistry allow us to engage the campers 
in the use of some sophisticated technologies 
which serves to teach them about the technolo-
gies as well as generating increased motivation 
to study science in college. For example, camp-
ers conduct a laboratory activity where dollar 
bills are examined for cocaine residue using a 
mass spectrometer, and we teach the students 
about DNA and gel electrophoresis within the 
structure of a crime scene investigation activity.    
 The final group activity for camps has been 
the development of a short PowerPoint pre-
sentation. At the closing ceremonies, where 
certificates of camp completion were handed 
out, each group gave a presentation to all the 
campers, staff, faculty and their parents. Pre-
sentations usually include the highlights of 
each activity and what they learned and most 
included reference to one or more exciting or 
memorable social experiences that were posi-
tive outgrowths of the camp experience. 

Camp Assessment
 Three measures have been used to assess 
the motivational effects of the camp on high 
school students. These are pre and post camp 
surveys; a summer camp follow up alumni sur-
vey; and during the 2005 and 2006 summer 
camp, an independent evaluator was hired to 
attend and assess how the camp was meeting 
its goal of motivating high school students to 
consider attending college as science majors. 
 The data from the pre and post summer 
camp surveys are shown in Table 1. The data 
for 2004, 2005 and 2006 are combined. Science 
interests, attitudes and self-perceptions of skills 
were evaluated. The pre and post survey data 
are remarkably similar. There is no evidence 
that the camp is dramatically affecting the mo-
tivational disposition of the campers. We first 
saw this result in the 2004 data. Although we 
were pleased to see the relatively high scores 

on the surveys, we were discouraged to iden-
tify virtually no real motivational differences in 
the campers. The pre-camp survey data was 
so high, that there was no room for expan-
sion. We hypothesized that maybe the camp-
ers were coming to the camp with artificially 
inflated self-perceptions of their science skills. 
After all, the camp survey was completed the 
first morning of the camp and the campers were 
excited about the week ahead. To assess the 
hypothesis that their self-reported measures 
were inflated we conducted semi-structured in-
terviews with seven randomly chosen campers 
during the 2005 camp. To do this, we separately 
interviewed the seven campers and asked 
them to explain why they rated themselves as 
‘strongly agree’ on many of the survey items. 
Listening to the campers explain the reason-
ing for their selections convinced us that the 
self-report measures were very accurate. The 
campers described how they do science activi-
ties at home for fun, love to solve problems with 
math, and are among the top scorers in their 
high school classes. The surveys appeared to 
very accurately reflect the academic strengths 
of the groups pre-inclination towards science. 
This observation that the camp is attracting the 
pre-inclined was also noted in the report of the 
independent evaluator. 
 During the fall of 2006 an alumni survey was 
sent to all of the 2004, 2005 and 2006 campers 
to see if students’ perceptions of the camp and 
its effectiveness were changing with time. Thus 
far, eighty five campers have responded to the 
alumni survey. Results of the alumni survey are 
shown in Figures 1-3. There is strong and con-
sistent evidence in the alumni survey data that 
the camp was a high enjoyable experience and 
that the camp experience motivated them to think 
seriously about studying science in college.  

Discussion
 Based on our observations of the campers, 
discussions with camp staff and analysis of the 
survey data, the camp appears to be meeting 
its fundamental objectives of providing high 
school students with a motivational and re-
warding engineering and science experience. 
Clearly, students accurately perceive that the 
camp is a rewarding 5-day experience that is 
not designed to instantly make them ready for 
college.
 We would be hard pressed to state with con-
fidence that the camp is motivating the unmoti-
vated. All our survey data, observations of the 
campers on site, the observations of the inde-
pendent reviewer, and interviews indicate that 
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the campers are a highly motivated before they 
arrive. 
 There is evidence in the retrospective alumni 
surveys that the camp may be strong at retain-
ing students pre-inclined towards the sciences 
to remain on that career path. The fact that al-
most all of the eighty five respondents to the 
alumni survey state that camp motivated them 
to consider science in college is very encouraging. 
 Future high school recruitment visits will 
continue to stress the idea that the camp is for 
average students who really don’t know what 
they want to study in college. It is our hope that 
many students in that category will participate 
this year and that they will return for their senior 
year in high school motivated to do well and fo-
cused on the future. 
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