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Background Information 
 
The Experiences Designed for Growth and Excellence (EDGE) Plus Academy, 
renamed PROPEL after its initial year, is an 18-week after-school program which 
focuses on providing intensive science, technology, engineering and mathematics 
(STEM) investigations to high-achieving, underrepresented students in the 4th and 5th 
grades.  The three objectives of the program are to: 
 
• Develop high-level reasoning skills in students; 
• Provide students with opportunities to enhance behaviors associated with high 

achievement and or gifted learners, and actively involve parents as educational 
partners; and 

• Help students plan and prepare for academically rigorous coursework in middle 
and high school and for entry into rigorous and competitive academic programs. 

 
The program is administered by the Loudoun County Public Schools (LCPS) Science 
Office and funded through a $35,000 Good Neighbor Grant from the Jack Kent Cooke 
Foundation. 
 
EDGE Plus Academy students are identified through the Gifted Education Office based 
on multiple criteria including ability test scores on the Cognitive Abilities Test 
(CogAT) and the Naglieri Nonverbal Ability Test (NNAT).  The CogAT and NNAT 
are administered to all LCPS students in grades two and three, respectively.  Analysis 
of CogAT scores may reveal discrepancies between the verbal, nonverbal and/or 
quantitative sections of the test.  For example, English learners may score low on the 
Verbal section but score above the 75th percentile on the Nonverbal and/or Quantitative 
sections.  The NNAT is specifically designed to identify high ability among students 
who are historically underrepresented in gifted education programs.   

 
During the 2017-18 school year, approximately 90 4th and 5th grade students 
participated in the EDGE Plus Academy at three schools from the Park View High 
cluster which are eligible for Title I funds: Forest Grove Elementary, Meadowland 
Elementary, and Sugarland Elementary.  For 2.5 hours a day, three days a week, the 
students conducted in-depth STEM investigations which required the frequent use of 
technology, computer coding, and mathematics skills as a means of engaging them in 
the content.  In addition, guest mentors from various STEM fields were invited for 
“Snack Chats” with the students once a week.  The purpose of this activity was to 
expose the students to a diverse group of local practitioners so that they could see 
themselves as members of the STEM community. 
 
The EDGE Plus Academy staff focused their STEM investigations on a variety of 
topics including: 
 
• Studying robotic surgical technology as part of naming the Inova Loudoun 

Hospital’s da Vinci Xi Surgical System; 
• Programming tricks on the Sphero Ollie robot to perform on skate parks designed 

and built by students; 
• Building a computer with the Kano PC kit and creating game worlds using Hack 

Minecraft tools and challenges; 
• Constructing LEGO BOOST robots and coding their actions for a video 

presentation; and 
• Experimenting with different types of slime for a toy design that was showcased at 

a local exposition. 
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Evaluation Focus 
 
This study was a formative evaluation that documented the implementation and outcomes 
of the EDGE Plus Academy during the 2017-18 school year.  Using Guskey’s (2000) 
model of professional development evaluation as a guide, the evaluation team developed 
the following questions: 

1. Did participating in EDGE change any of the teachers’ classroom instructional 
practices? 

2. Did the EDGE students’ perceptions of their own academic ability and skill level 
improve after participating in the program? 

3. Did the EDGE students’ interests in STEM careers change after participating in the 
program? 

4. How are EDGE students progressing in math and reading relative to their peers? 
5. How are EDGE students growing in math and reading standardized tests relative to 

their peers? 

To address these evaluation questions, data were analyzed from teacher and student 
surveys along with reading and math assessments using a matched-comparison group 
design (see Evaluation Methodology in Appendix A). 

 
Results 
 
Evaluation Question 1: Did participating in EDGE change any of the 
teachers’ classroom instructional practices? 
 
Of the 17 respondents to this open-ended survey question, 11 teachers indicated that their 
participation in the EDGE Plus Academy had influenced their general instructional 
practices.  Below are a few illustrative quotes: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

“I have been able to connect 
more with students from the 

EDGE program.  I know them 
a little bit better because of 

the time I’ve spent with them.  
I can see their strengths and 
help them in areas I didn’t 

know they struggled in before 
the EDGE program.” 

“I am more conscious 
of stepping back and 
being a facilitator, a 

questioner, and 
encouraging the kids to 

problem solve 
independently.” “I found myself letting my 

class become more problem 
solvers. I found myself 

asking them questions like 
we did with the EDGE 

students to find the solution 
instead of leading them.” 
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The remaining six teachers either noted no change or observed that the program had 
validated their current instructional practices.  Comments from the latter group of 
respondents were as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation Question 2: Did the EDGE students’ perceptions of their 
own academic ability and skill level improve after participating in the 
program? 
 
The pre-/post-survey mainly gauged the degree to which the EDGE students’ perceptions 
had changed relative to the following core academic subjects: science, math, reading, 
writing and social studies (see Appendix B).  Given the STEM focus of this initiative, 
analysis of the science and math categories was emphasized.  Overall, engagement with 
the five core subjects remained relatively stable based on the survey results, as did the 
perceived level of academic rigor with the exception of writing (see Figures 1-2). 
 
Figure 1: The students’ overall engagement with the core content areas remained relatively 
unchanged according to the pre-/post-survey. 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 

“The program has reinforced 
my view that students will 
rise to the occasion when 

given challenging 
opportunities and high 

expectations.” 

“Participating in EDGE 
reinforced my decision to 

provide more opportunities 
for students to explore a 

variety of activities in my 
classroom.” 
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Figure 2: The perceived level of academic rigor remained stable overall according to the 
pre-/post-survey, with the exception of writing. 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 
With respect to self-efficacy in test-taking skills, pre-/post-gains were observed across all 
subject areas, most notably in science (see Figure 3).  Academic persistence was mixed, 
however, with the exception of science and social studies (see Figure 4). 
 
Figure 3: Self-efficacy in test taking increased for all subject areas, especially in science. 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 

“I am very grateful to be in this program. I had an 
opportunity [that] other kids didn’t.  I got to do so 
many cool things this year but this program was 
successful thanks to our amazing teachers.  
Thank you!” 

– EDGE student 
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Figure 4: Gains in academic persistence were observed in science and social studies. 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 
The EDGE students reported mostly increases in parental engagement across all subject 
areas with the exception of math (see Figure 5).  The 14% increase in the N/A category 
for this question, however, suggests that overall parental engagement may be lacking. 
 
Figure 5: Parental engagement increased across all subject areas except for math.  
 

  
 
Source: EDGE Plus Academy student survey, 2017-18 
 

“Thank you for everything you guys have 
done to us.  I have made good friendships 
with some people in different classes.  
Made robots, Legos, played Hack 
Minecraft.  Greatest thing in my life.” 

– EDGE student 
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As found elsewhere, the levels of student engagement with, and interest in, the five core 
subjects were relatively stable (see Figure 6).  Similarly, if students harbored any 
negative attitudes toward science and/or math, change was minimal, if any (see Figure 7).  

Figure 6: The students’ level of interest in the core content areas remained relatively stable. 

 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 
Figure 7: Negative attitudes appeared relatively unchanged in science and math. 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 

“[EDGE] helped me to learn to work with 
others.  I learned to program cool things 
like the Max robot or the Ollie.  I learned 
many things I didn't know that I could 
use for the future. I learned to problem 
solve.  The best part is I get to work with 
these wonderful amazing teachers that 
helped us learn in STEAM.” 

– EDGE student 

“Thank you very much for a chance to learn how to program 
and learn so many things.  This STEAM program helped me 
problem solve, talk to others and helped me to learn.  This is 
a wonderful camp to be in to learn and problem solve.  I 
make mistakes and I learn from them.  Thank you!”  

– EDGE student 
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With respect to learning outside of school, interest in science was observed to have the 
largest increase followed by writing (see Figure 8).  In addition, problem-solving skills 
reportedly increased across all subject areas (see Figure 9). 

Figure 8: Interest in learning science and writing outside of school increased the most.  

 
 

Source: EDGE Plus Academy student survey, 2017-18 
 
Figure 9: Perceived problem-solving skills increased across all core subject areas. 
 

  
 
Source: EDGE Plus Academy student survey, 2017-18 
 

“I felt like I was proud of myself and I 
wish I had an opportunity to have 
EDGE in middle school.” 

– EDGE student 
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Evaluation Question 3: Did the EDGE students’ interests in STEM 
careers change after participating in the program? 
 
In general, interest in science and math careers remained relatively stable according to the 
pre-/post-survey data, ranging from 55% to 71% of the EDGE students (see Figures 10-
11).  Nevertheless, interest in college science courses increased by 14%, the greatest gain 
of any academic subject.  Percentage gains for the other subjects were mixed. 
 
Figure 10: Interest in science and math careers remained relatively stable according to the 
pre-/post-survey data. 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 
Figure 11: Interest in college science courses increased the most on the pre-/post-survey. 
Percentage gains for the other subjects were mixed. 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 

“It’s such a pleasure to be in the EDGE 
Academy because it has opened me to 
so many things.  That’s why I want to be 
a software engineer now.”  

– EDGE student 

 



11 

In response to the open-ended question “When I grow up, I can see myself working as 
a(n)…”, the number of preferences for engineering-related careers (e.g., software 
engineer) increased from six to 14 responses on the pre-/post-survey (see Figure 12).  In 
addition, interest in professional degrees such as architecture, law, and medicine 
increased in frequency from 12 to 23 responses. 
 
Figure 12: Interest in an engineering career and/or a professional degree doubled between 
the beginning and end of the after-school program. 
 
Beginning of the program 
 

 

End of the program 
 

 
 
Source: EDGE Plus Academy student survey, 2017-18 
 
Evaluation Question 4: How are EDGE students progressing in math 
and reading relative to their peers? 
 
Analysis of the average NWEA MAP conditional growth percentile (CGP) scores from 
Fall 2017 to Spring 2018 between the EDGE students and the comparison group of 
eligible Title I students revealed differences in their math and reading progress overall 
(see Figure 13).  With respect to math, the EDGE students (55.3) demonstrated slightly 
less growth than the comparison group (56.3).  By contrast, in reading, the EDGE 
students’ growth was greater than about 64 percent of similar students in the NWEA 
norm group, or about 8 percent higher than the comparison group. 
 
Figure 13: The EDGE Plus Academy students demonstrated higher growth in reading than 
the comparison students on their MAP assessments.  Growth in math was slightly less. 
 

 
 
Source: NWEA MAP Conditional Growth Percentiles (Fall 2017 to Spring 2018) 
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Evaluation Question 5: How are EDGE students growing in math and 
reading standardized tests relative to their peers? 
 
Gaps between EDGE and non-EDGE students (comparison group) were found with 
respect to gains on the Virginia Math and Reading SOL tests between the baseline and 
first year of program implementation (see Figure 14).  On average, EDGE students 
gained 15.9 points on their math scaled scores between the Spring 2017 and Spring 2018 
compared to a loss of 6.9 points for the comparison group.  EDGE students similarly had 
higher gains in reading (8.5) compared to their non-EDGE peers (4.9).  Due to the small 
sample size, only the math gains were statistically significant (p < .01). 

 
Figure 14: The EDGE Plus Academy students achieved greater growth on their Virginia Math 
and Reading SOL tests than the comparison students.  Only the math score differences 
were statistically significant (p < .01), however. 
 

 
 
Source: Average Virginia SOL scaled score gains (Spring 2017 to Spring 2018) 
 
Conclusions and Recommendations 
 
Evidence collected from survey data yielded insights into the strengths of the EDGE Plus 
Academy and potential areas of growth for the 2018-19 school year.  More specifically, 
analyses of the data highlighted the following strengths: (a) perceptions of improved 
instructional practices among the majority of EDGE teachers, (b) improved student self-
efficacy in writing, (c) increased student confidence in test-taking skills across all core 
content areas, (d) gains in academic persistence for science, (e) improved engagement in 
learning science outside of school, (f) enhanced problem-solving skills across all core 
subjects, (g) increased interest in taking college science courses, (h) a doubling of interest 
in engineering careers and professional degrees, (i) a relatively high average MAP 
conditional growth percentile in reading overall, and (j) statistically significant gains on 
Math SOL scores compared to non-EDGE students. 
 
Potential areas of growth included: (a) an unchanged level of student engagement with 
science and math as academic subjects as well as related careers, (b) a small decrease in 
parental engagement in math and across all subjects in general, and (c) a slightly lower 
MAP conditional growth percentile in math relative to the comparison group. 
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It is important to note that the evaluation design used to develop this program’s goals is 
subject to change as the work of the STEM teachers is integrated with other initiatives.  
Consequently, the implementation and outcomes of the EDGE Plus Academy may 
similarly evolve given the nature of continuous improvement. 
 
After sharing the aforementioned results with program staff, the evaluation team 
developed the following recommendations for continued improvement into the 2018-19 
school year: 

 
1. Add competitive element to program: The level of student engagement with 

science and math as academic subjects, as well as related careers, was found to be 
relatively unchanged based on the pre-/post-surveys.  Student engagement in learning 
science outside of school, as well as in engineering careers, had improved, however.  
Consider developing engaging science and/or engineering competitions that build on 
the students’ budding interests and creativity outside of school.   
 

2. Increase parental outreach: A small decrease in parental engagement in math and 
across all subjects in general may indicate a need for additional outreach to ensure 
that parents can adequately support their children as the level of academic rigor 
increases through their continued participation in the program.  More importantly, 
parental engagement could be assessed as part of the initial selection process and in 
regular intervals to determine if additional program support is needed on an ongoing 
basis.   

 
3. Add more rigorous math content: The MAP conditional growth percentile for math 

was slightly lower than the result for the comparison group of eligible Title I 
students.  Consider increasing opportunities for mathematical thinking and problem 
solving to extend the students’ instructional experiences during the school day.  The 
goal is to empower students to see themselves not only as good test takers in math, 
but also as mathematicians who will seek entry into more rigorous and competitive 
academic programs in the future. 

 
4. Expand program to middle schools: The third objective of EDGE involves helping 

students plan and prepare for academically rigorous coursework in middle and high 
school and for entry into rigorous and competitive academic programs.  To meet this 
objective, participating 5th graders will likely require additional services after they 
have transferred to middle school.  Additional funding should therefore be secured to 
ensure that services continue for these students. 
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Appendix A: Evaluation Methodology 
 
To facilitate the collection of evidence, evaluators from the Research Office followed a 
collaborative approach (Patton, 2008) in which key stakeholders from the EDGE Plus 
Academy participated directly in the planning and implementation of the evaluation.  
After constructing the program logic model, the evaluation team selected the following 
data collection methods: (a) a student pre-/post-survey (see Appendix B), (b) an open-
ended survey of the participating STEM teachers on the potential changes to their 
classroom instructional practices, and (c) student assessment results. 
 
Student and Teacher Surveys 
 
A total of 55 students completed both the pre- and post-surveys in hardcopy format: 
Sugarland Elementary (n = 19), Meadowland Elementary (n = 18), and Forest Grove 
Elementary (n = 18).  In addition, 17 out of 17 STEM teachers responded to an online, 
open-ended survey question concerning the influence of the EDGE Plus Academy 
experience on their classroom instructional practices.   
 
Student Assessments 
 
Average NWEA MAP conditional growth index scores in reading and math (Fall 2017 
to Spring 2018) were computed for the program participants and converted to 
conditional growth percentile (CGP) scores.  A CGP is a student’s percentile rank for 
growth.  If a student’s CGP is 50, for example, this means that the student’s growth 
was greater than 50 percent of similar students in the NWEA norm group.  Average 
Virginia SOL scaled score gains (Spring 2017 to Spring 2018) for reading and math 
were also calculated.  A matched-comparison group of students from three other Title I 
schools was selected as the baseline based on EDGE eligibility criteria (see Table 1).    
 
Table 1: The comparison group closely matched the EDGE Plus Academy students based 
on important demographic variables. 
 

Demographics of EDGE and Comparison Group Students 

EDGE Plus Academy Comparison Group 

Gender Gender 
Female: 48% 

Male: 52% 
Female: 52% 

Male: 48% 

Ethnicity Ethnicity 
Asian: 21% 
Black: 8% 

Hispanic or Latino: 61% 
White: 5% 
Other: 4% 

Asian: 8% 
Black: 8% 

Hispanic or Latino: 72% 
White: 3% 
Other: 8% 

Program Program 
EL: 55% 

Free/Reduced-Price Lunch: 60% 
IEP: 3% 

EL: 52% 
Free/Reduced-Price Lunch: 62% 

IEP: 7% 
 
Source: 2017-2018 student records from LCPS Phoenix SIS 
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Appendix B: Student Survey 
 
 

E.D.G.E. Academy  

Pre-Survey 

Name _______________________________ 

Student number _________________________ 

 

Complete the survey below by checking all the subjects that apply to your answer. More than one subject may be checked. 

 Science Math Reading Writing Social 
Studies 

Does not 
apply to me 

The subject(s) I like the most is….       
The subject(s) I find the most challenging is…       
I am sure I can do well on tests in…       
I will give up when I don’t understand a concept in 
…… 

      

I would enjoy working at a job that uses…       
My family encourages my love of …..       
If I go to college I will study …..       
The most interesting school subject is…       
I do not like….       
Even when I am not in school I like to learn about…       
I see myself as a problem solver in ……..       

 

When I face a challenging question or activity I …….. 

__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________ 

 

When I grow up, I can see myself working as a(n)__________________________________________.  

 

When I don’t know what to do next, I … 

__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________
__________________________________________________________________________________________________ 
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