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A Summer Camp in Engineering Physics for Incoming 

Freshman to Improve Retention and Student Success 

Abstract 

Summer camps have proven to be a valuable tool to attract and recruit students interested in 

pursuing a career in the STEM field.  They have also been used to spark curiosity in areas such 

as mathematics, chemistry, and engineering. However, these camps do not help with issues that 

appear after the student has been admitted to the university. It is well known that many students 

suffer a shock when they transition from high-school to college. By realizing this situation, a 

one-week resident summer camp for incoming freshman has been created at Stephen F. Austin 

(SFA) State University. The goal of this camp is to help freshmen with their transition from 

high-school to college. During the summer camp, they review concepts related to Math and 

Science. They are introduced to the campus and resources available, and they meet other students 

who are also interested in pursuing a career in the STEM field.  The students stay at the 

dormitories located in campus; they eat at the cafeteria, and they collaborate with the professors 

in classroom and laboratory settings. So far, data has shown that most of the students that started 

an STEM major, stayed on that major at least for the freshman year.  

Summer Camps 

There is a wide variety of summer camps. Some of them are designed to recruit and promote 

universities
1-3

. The majority of these summer camps focus on promoting programs to minority 

groups in order to spark some interest
4-6

. Other camps are designed to prepare students for future 

courses that they will take during the freshman year
7-8

. It needs to be clear that there is nothing 

wrong with these programs. They are great ideas that had boosted the participation of minority 

groups on STEM areas, had reduced attrition, and had increased success rate of entering 

freshmen. However, most of these summer camps are not addressing one important factor that is 

affecting many students starting college education. High-school to college transition is a big 

problem for many college students
9-10

. Many of these students start on a new place, with new 

friends, new professors, and with a new set of rules. The research done by Fromme
11

 with 2,245 

students showed that the transition from high school to college represents a very important 

developmental milestone, and it has the potential of holding the personal growth of the students 

and changes their behavior. The study showed an increase on alcohol use, marijuana use, and sex 

with multiple partners during their first years. Another shock that occurs from the high school to 

college transition is the communication with high school best friends. The research done by 

Oswald
12

 shows that most of these friendships deteriorate due to the lack of periodic 

communication. Another important change on students transitioning from high school to college 

is their diet, physical activity, and body weight. This was studied by Wengree
13

 and involved 186 

entering freshman students. The research showed that almost a quarter of the students gained a 

significant amount of weight due to changes in their routine.  



The results from the research studies presented on the previous paragraph show that it is very 

important to help students with the transition from high school to college. For that reason, 

Stephen F. Austin (SFA) State University has created the Summer Math and Science Highlights 

(SMASH) Camp in an effort to help students with the transition, and the academic requirements 

of college. In the following sections, this paper will outline the contents of the summer camp, 

and how it is trying to ease this shocking transition for entering freshmen.  

The Summer Math and Science Highlights (SMASH) Camp 

The SMASH was first offered to incoming freshman during the summer of 2011.  It is designed 

to make the transition from high school to college more enjoyable and less stressful. The 

SMASH Camp reiterates math and science concepts, introduces students to SFA campus and its 

resources, and allows students to experience camaraderie with others who are also interested in 

pursuing a degree in the STEM field.  

The opportunity is presented to the students during the freshmen orientations. During the 

presentation, the goals of the summer camp are explained to the students. The registration to the 

summer camp is completely voluntary. During the camp, the students will be assigned to a 

dormitory with other students taking the camp. This means that for a whole week, these students 

will be interacting with students pursuing a degree in one of the STEM fields. The students are 

given a schedule of activities for the entire week. These activities include: crash courses in 

Chemistry and Mathematics, breakfast, lunch, dinner, laboratory activities, library activities, and 

identifying resources. Furthermore, current STEM students are assigned as counselors. The 

purpose of the counselors is to help the students to adapt to the new life. They show them how to 

move around campus, how to organize their time, and how to become successful on college. All 

this is from the point of view of a current student, and not from a professor’s point of view.   

The goal of the intensive preparation in Chemistry and Mathematics is to get the students ready 

for these college courses. In the scenario in which a student was not able to perform at the level 

expected, he/she is advised to take some leveling courses (e.g. pre-calculus, trigonometry, 

algebra, etc.) to get it prepared for college-level courses. During the summer camp, the students 

also learn about the different resources available on campus.  

The campers are divided in two groups depending on their interest during the welcoming session. 

Students interested in Physics and Engineering are encouraged to attend the special session 

prepared by the department of Physics, Engineering, and Astronomy. Details about the session 

are presented in the following section. 

 Engineering Physics Special Laboratory Sessions 

The Engineering Physics laboratory session changes every year. The goal is to keep the content 

fresh, and interesting for the campers. “Find a solution to a real-world problem” is the theme 



used while selecting the project for the summer camp. For the 2016 summer camp, the problem 

was decided to be: How do you deliver a payload from a high-altitude, and track it so it will not 

be lost? In order to simulate this problem the students were given to following tasks: 

 Build a tracking system on a breadboard 

 Design and build a delivery system 

 Attach the proposed design to the bottom of a drone, and test it from different altitudes 

 The contents (breadboard circuit) should survive the drop 

The students were given a couple of lectures to get them ready for the project. The first session 

was on Mechanical Engineering, and the Physics of dropping an object.  The objective was to 

help the students understand what happens when an object falls, and how to reduce the damage 

made by the impact. The second session was on Electrical Engineering, and the Physics on a 

circuit. This was intended to help the students understand more about the tracking circuit, and 

how we are able to locate an object using an antenna. Due to the complexity of designing a 

tracking circuit, each group was given the circuit diagram of Figure 1. Then they were asked to 

build the circuit on the breadboard using standard laboratory components. It needs to be noted 

that each team built their own inductor (coil) using magnet wire. As a result, each tracking circuit 

was working at a different frequency. 

 

Figure 1. Tracking system circuit diagram. 

In order to build the frame, the students had materials such as foam, glue, wood stick, and rubber 

bands just to mention a few of them. They were trained on how to use SOLIDWORKS to design 

3D objects, and how to operate the 3D printers. As it was expected, by the end the week, the 

students came up with different designs, each of them with their own level of ingenuity. Once 

their proposed designs were completed, they were attached to the drone, and dropped from an 

altitude of nearly 400 ft. It can be assured that the electrical engineering faculty was very 

disappointed of not seeing resistor, capacitors, and coils flying all over the place. In other words, 

the students successfully designed an enclosure that will survive the drop, and keep the tracking 

circuit working properly. Some images of the students’ proposed designs are shown in Figure 2. 
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Figure 2. Students’ proposed designs. 

Advising 

Every faculty member understands the value of advising. It has the potential of determining how 

a student will perform in a program. For that reason, the last day of the summer camp the 

students are called once more for advising. During this session, the faculty advisor discusses the 

student’s performance during the summer camp. Then the advisor looks back into the courses for 

which the student is already registered, and makes recommendations based on the observations. 

The recommendations could be to move forward with the current schedule, or change it for 

something more appropriate for the student’s level. For example, if a student under-performed on 

the math course during the summer camp, he/she will be recommended to take a few of the 

leveling courses offered (College Algebra, Trigonometry, Pre-Calculus, etc.).  

Retention and Performance Results  

The retention data for all the students who took the summer camp, and stayed in one of the 

STEM Majors is presented in Table 1. It needs to be noted that if a student switched from one 



STEM major to another, he/she will still be counted as a retained student.  The data regarding the 

retention for the Physics and Engineering Physics students is presented in Table 2.  

Table 1. Number of campers that finished the freshmen year in one of the STEM Majors offered 

at the University. 

Year No. of students that took 

the summer camp 

No. of student in 

a STEM Major 

2011 17 7 (41%) 

2012 24 15 (63%) 

2013 27 17 (63%) 

2014 16 13 (81%) 

2015 24 23 (96%) 

2016 37 35* (95%) 
*At the moment this document was written, the students were taking courses of their second semester of the freshman year. 

The following table shows the number of students admitted to the department, and finished their 

freshman year in the program. 

Table 2. Number of campers registered in the Physics and Engineering Physics program and 

finished the freshmen year. 

Year 

No. of students admitted to 

the program that took the 

summer camp 

No. of students that finished 

the freshmen year in the 

program 

2012 2 2 

2013 1 1 

2014 3 3 

2015 5 4 

2016 9 8* 
*At the moment this document was written, the students were taking courses of their second semester of the freshman year. 

The data from Tables 1 and 2 show that a large percentage of the students who took the summer 

camp stayed as an STEM major after their freshman year. For example, in 2013 only an 81% of 

the students stayed in one of the STEM majors, but in 2015 a 96% of the students stayed in one 

of the STEM majors.  It is believed that this increase is due to improvements, and changes that 

have been made to the camp during the years.  

In terms of academic performance, Table 3 shows the average GPA for the cohort of students 

that took the summer camp. Notice how the average GPA has been increasing every year except 

for the cohort that took the camp during the summer of 2016. Furthermore, Figure 3 shows that a 

large percentage of the students that took the summer camp had a GPA between 2.5 and 3.5 by 

the end of their freshman year. Finally, Table 4 shows the number of campers in good standing 

(GPA>2.0) after their freshman year.  



 

 

Table 3. Average freshman GPA for students that took the summer camp.  

Year No. of campers 
Campers average GPA by 

the end of the freshman year 

2011 17 2.63 

2012 24 2.50 

2013 27 2.58 

2014 16 2.72 

2015 23 2.99 

2016 39 2.54* 
*At the moment this document was written, the students were taking courses of their second semester of the freshman year. 

Table 4. Number of campers in good standing after their freshman year.  

Student 

Standing 
2011 2012 2013 2014 2015 2016* 

Good Standing 

(GPA > 2.0) 
14 20 21 14 21 27 

Probation 3 4 6 2 2 11 
*At the moment this document was written, the students were taking courses of their second semester of the freshman year. 

 

Figure 3. Freshman GPA distribution for the students that took the summer camp.  
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Conclusion and Future Work 

On this paper, the Summer Math and Science Highlights (SMASH) camp from Stephen F. 

Austin (SFA) State University was presented. This summer camp like any other traditional camp 

is intended to improve the academics of students entering the university. However, this camp 

also aims to reduce the impact from the high-school to college transition. This is done by 

introducing the students to other freshmen students who are pursuing an STEM major, students 

who are already in a STEM program, and by staying at the dormitories located on campus. The 

collected data show that most of the students finished the freshman year in good standing, and 

they continued to the sophomore year. Data also shows that the average GPA for students that 

took the summer camp was very close to a GPA of 3.00. Furthermore, most of the students who 

took the camp attained a GPA between 2.5 and 3.5, placing them in good standing at the 

university. In terms of academic performance, it can be concluded that most of the campers are 

passing their courses, and moving forward in their careers. 

Currently, the future of the summer camp is being discussed by the faculty involved in the 

project. The idea is to offer a revamped version of the camp during the summer of 2017. One of 

the ideas been proposed is to reduce time partition. With the current scheme, the students spend 

around 1-2 hours for three days working on their projects. The faculty believe that this affects 

their performance by breaking their attention into smaller time slots. It will be beneficial for the 

students to be working for longer periods of time on their projects, allowing them to focus, and 

generate better ideas and prototypes. Another idea that will be proposed is the creation of a 

control group. With the current scheme, every student who takes the camp is tracked for 

retention purposes and performance. However, without a benchmark it is hard to affirm that the 

students are performing better due to the summer camp. Finally, it will be proposed to give the 

campers two surveys. The first to be administered at the middle of the freshman year, and the 

second by the end of the freshman year. The surveys will ask the students if they feel the summer 

camp was beneficial to them in terms of academic performance, and transitioning from high 

school to college.   
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