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Project Lead The Way is a STEM-focused curriculum and 
teacher professional development program designed to 
prepare middle and high school students for the global 
economy. This report examines the existing literature  
for evidence on the effectiveness of PLTW to impact 
student achievement and motivation in areas essential  
to entering fields in science and engineering. The number 
of U.S. students earning college degrees in many STEM-
related career fields has been steadily declining for 
decades (National Science Foundation, 2010). In addition, 
the baby-boomers, a very large portion of the current 
scientific and technical workforce, are entering their 
retirement years. If the U.S. is to retain its position 
as the global leader in research and development, the 
U.S. scientific and technical workforce must keep pace. 
A study by the RAND Corporation for the National 
Defense Research Institute has raised concern about the 
U.S. maintaining its leadership position given the current 
educational trends (Galama & Hosek, 2008). Given this 
national focus on scientific workforce development and 
concern over the declining numbers of American youth 
who are choosing to enter science and engineering-
related career fields, PLTW is positioned to address 
this national need (National Research Council, 2010; 
President’s Committee of Advisors on Science and 
Technology, 2010).

As programs and interventions to address this problem 
emerge and evolve, research has raised several important 
questions as well as insight into factors that impact long-
range outcomes such as career choice. For example, do 

career-focused activities at an early age make a difference 
for children? In 2006, a study appeared in the journal 
Science that examined the connection between the career 
interests of 8th graders and the majors of the bachelor 
degrees they earned a decade later (Tai, Liu, Maltese, & 
Fan, 2006). Using a nationally representative longitudinal 
data set collected by the National Center for Educational 
Statistics, this study found that students who reported 
a career interest in a science-related field in 8th grade 
were two to three times more likely to earn STEM 
degrees a decade later.
 
When do most scientists first develop their interest in 
science and when do they zero in on the discipline for 
their career? In a national survey of over 4,000 scientists 
and graduate students in the fields of chemistry and 
physics, researchers found about 70% reported that they 
first became interested in science before high school 
(National Research Council, 2009 p.10). In Figure 2, the 
data show that a majority of scientists and graduate 
students chose their career field during high school 
(NRC, 2008, p. 11). 
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What happens during their K-12 school years 
that give scientists these lasting impressions? 

A research study based on interviews of nearly 120 
scientists found that positive experiences with science 
played a central role in their decision to focus on science 
(Maltese & Tai, 2010). These types of positive experiences 
varied from encouragement from instructors to topics 
in science courses that captivated their imaginations. 
Another study which examined nearly 5,000 students 
from a nationally representative longitudinal data set that 
tracked students through high school and into college 
found that positive classroom experiences, such as relating 
the content to students’ lives, were strongly associated 
with the completion of a college degree in STEM (Maltese 
& Tai, 2011). 

In light of these findings, a well-designed and well-
implemented curriculum introducing K-12 students to 
STEM-related careers has the potential to have an impact 
on long-range outcomes.

To examine how the Project Lead The Way programs 
might meet these requirements for middle and high 
school students, we turn to the body of literature that 
investigates the effectiveness and impact of PLTW. These 
studies appear to fall into three groups: 1) studies on 
PLTW students, 2) studies on PLTW teachers, and 3) 
studies on principals and parents with PLTW involvement. 
In this discussion, we will look at the most recent 
work from 2005-2011. (Tables summarizing the studies 
discussed in these three groups may be found in the 
attached Appendix.)

The studies examined in this paper have been classified 
into three different “types”: 1) research, which includes 
articles published in refereed journals or working papers 
targeted for refereed journals; 2) reports, which include 
evaluations, research briefs, and non-refereed studies; and 
3) dissertations and theses.

FOCUSING ON PLTW STUDENTS

Numerous studies have specifically examined the 
Project Lead The Way program from a range of different 
perspectives. The most prolific are studies on students, 
examining student performance, achievement, and 

academic persistence in engineering with some studies 
specifically examining females and African American 
students. Sixteen studies fall into this category and are 
shown in Table 1. 

Three of these studies were classified as research, and 
each reported different impacts. Kelley (2008) investigated 
problem-solving behavior among PLTW students and 
students in a different program. He discovered that 
PLTW students spent significantly more time defining 
and analyzing a problem than the other group, but 
much less time generating solutions. Kelley notes that 
while architects tend to generate a number of different 
potential solutions, engineers tend to focus on generating 
a single solution in a timely fashion. PLTW students’ 
behavior appears to fit the approach taken by engineers 
working under time constrained situations.  A strength of 
this study was the degree of detail in examining student 
interactions and behavior.  A weakness stems from its very 
small sample size of seven students. 

The research study by Schenk, Rethwisch, Chapman, 
Laanan, Starobin, & Zhang (2011) did not have this issue 
with a sample size over 26,000 students (1,200 enrolled in 
PLTW). The authors examined PLTW in the state of Iowa 
and found that PLTW students had higher mathematics 
and science achievement as measured by Iowa Test of 
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Basic Skills and the Iowa Test of Educational Development 
for 8th and 11th graders, respectively. In contrast, a 
study by Tran and Nathan (2010) did not find an impact 
by PLTW on math and science scores as measured by 
what the authors described as “state standardized tests.” 
However, Tran and Nathan’s study only examined 140 
students unevenly distributed across four schools. 

Nine of these studies were classified as reports on 
program evaluations of PLTW, and nearly all reported 
positive impacts on students’ achievement as measured 
by standardized tests. For example, Bottoms and Uhn 
reported that PLTW students were significantly more 
likely to complete at least four years of mathematics as 
well as score high on National Assessment of Educational 
Progress-referenced exams as compared to career/
technical students in all career/technical fields.  Another 
study by Heywood and White (2011), which examined 
the performance of students in Rockwell-sponsored 
middle schools, found mixed results. PLTW appeared to 
have significant positive impact on students’ standardized 
test scores in mathematics and reading, but the study did 
not find a significant difference with respect to science 
achievement. In general, the findings were consistently 
positive with respect to student performance on 
standardized tests measuring academic achievement. 

The findings from the dissertations examining PLTW also 
primarily reported positive outcomes with respect to 
self-efficacy among PLTW black students (Martin, 2011), 
interest and achievement among middle school girls 
(Paslov, 2006), and academic resilience among technical 
college transfers going on to earn baccalaureate degrees 
(Sielaff, 2010). Wheeler (2008) did not find significant 
differences when examining mathematics achievement 
among a total of 1,337 PLTW and non-participating 
students in a single school district. In Table 2, three 
descriptive studies are listed. Table 2 studies do not offer 
inferential analysis, unlike the studies in Table 1. Taken as 
a whole, it appears that PLTW students perform at or 
above the level of their non-participating peers. With 
respect to the rigor of PLTW courses, reviewers noted 
the depth of the content and curricular requirements in 
the PLTW course sequences. They comment that those 
who have any doubts about the rigor should simply 
examine the PLTW course curricula (Southern Regional 
Education Board, 2009). It should also be noted that apart 
from achievement scores, some studies and evaluations 
have examined national statistics on topics such as college 
retention (McCharen, 2010), high school to college 
transition (Bottoms, 2006 & 2008), and issues of diversity 
(Austin, 2009). However, these studies provided 
no details on pre-college preparation programs. Table 
3 in the Appendix offers a summary of these studies, 
evaluations, and reviews.

FOCUSING ON PLTW TEACHERS

While positive student performance outcomes are 
important, these goals would be out of reach without a 
well-trained teaching corps. The eight studies investigating 
teachers’ experiences with PLTW include four studies 
classified as research. Nathan (2011) studied 182 teachers 
and concluded, “… that nascent PLTW teachers increased 
their reporting of effective STEM integration over time, 
above and beyond pre-existing group differences and 
re-testing effects.” Rogers (2005 & 2006) examined 
professional development practices and found teachers’ 
ratings of PLTW professional development consistently 
range from valuable to very valuable. Daugherty (2009) 
performed multiple case studies examining differences 
with respect to teacher professional development across 
five different HS engineering-focused programs, including 
PLTW. Daugherty found PLTW to be among the most 

comprehensive programs focused on instructor training, 
background, and follow-up support during the school 
year. In addition, PLTW was among the few programs 
to include engineering faculty as instructors. Studies 
on teacher professional development also included 
three dissertations and a thesis. While three focused on 
developing an understanding of teachers’ perspectives 
on engineering education, Tolan focused on professional 
development among PLTW teachers, examining a number 
of different aspects of the teachers’ experiences with both 
qualitative and survey methods. She noted that PLTW has 
a residential summer teacher professional development 
program, which offers an immersive learning environment 
for teachers. Her final conclusion focused on whether 
these PLTW teachers would recommend PLTW to others: 
94% of 247 technology educators offered a positive to 
strongly positive response. The findings with respect 
to teacher professional development were consistently 
positive across an array of studies. 

FOCUSING ON PLTW PRINCIPALS  
AND PARENTS

Studies on principals’ and parents’ views on PLTW 
were not as abundant. The two studies were classified 
as research and examined principals’ perceptions of 
implementing PLTW. Rogers (2007) surveyed 37 principals, 
64% of the 57 principals in Indiana schools that had 
implemented PLTW.  According to Rogers, the major 
points raised by many principals were: 1) students are 
challenged and motivated, 2) PLTW had a general positive 
effect on their schools, and 3) teachers were renewed and 
motivated. Shields (2007) focused primarily on principals’ 
perception of PLTW implementation issues. The foremost 
barrier to PLTW implementation appeared to be costs, 
with Shields noting that many principals were not aware of 
state or federal funding to support their implementation 
efforts. One study, a thesis, examined the perceptions of 
PLTW parents about the program and found parents were 
generally very positive about their child’s participation in 
the program (Werner, 2009). 
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Year
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+

+
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+

+
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Table 1: 
Studies on Project Lead The Way Students

Research on PLTW programs across the U.S. offers 
evidence that PLTW contributes to raising student 
achievement and motivation in science and engineering, 
both of which are essential to success in these career 
fields. This white paper examines 30 studies and 
evaluations that form the existing body of research 
on the impact of Project Lead The Way on student 
achievement as well as some ancillary studies examining 
similar programs. Our findings from this review show 
the strong, positive impact of PLTW on mathematics and 
science achievement as well as other important factors. 
For example, interest and motivation of students about 
STEM in middle school and high school play a central role 
in their future career choice, and the studies on PLTW 
indicate that the program also has a positive influence 
on students’ career interest and likelihood to continue 
their education. PLTW offers a pathway to prepare 
and motivate students to enter careers in science and 
engineering, which are both stable and high paying. 

A clear strength of the PLTW program is the intensive 
teacher professional development program. The data 
indicate that this organized and focused strategy to 
educating future PLTW teachers about the curriculum, 
equipment, and approach to education of PLTW courses 
plays an essential role in the success of the PLTW 
students. These impressions are also further supported by 
the views of PLTW principals and parents. PLTW offers a 
well-designed and well-implemented educational program 
that appears to interest and motivate students in science 
and engineering as well as support achievement and 
academic performance, precisely the type of education 
we are likely to find most useful in reversing the flow of 
students out of the STEM pathways.

Table 1: Studies on Project Lead The Way Students

Table 2: Descriptive Studies on Project Lead The Way Students’ Experiences

Table 3: Studies and Reviews of Career and Technical Education

Table 4: Studies focused on Project Lead The Way Teachers and Other Educators

Table 5: Studies on Principals regarding Project Lead The Way

Table 6: Studies on Parents regarding Project Lead The Way

SUMMARY

APPENDIX
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This study used the Delphi Study methodology which involves an interactive consultation in a cyclical process with the research team asking questions, collecting data,  
and presenting the data to members of an expert panel. This panel responds to the researchers who then return to collect additional data and repeat the process.  
A study of this design would conclude when the researchers and expert panel members reach an understanding of the findings.
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+
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Table 4: 
Studies focused on Project Lead The Way Teachers  
and Other Educators
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+
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Table 6: 
Studies on Parents regarding Project Lead The Way
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College of Engineering

Student Attitude Towards STEM: 

Development of an Instrument for High School STEM 

Programs

Characterizing High School Students’ Systems 
Thinking in Engineering Design Through the 
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HS
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Grade 
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n/a
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Table 3: 
Studies and Reviews of Career and Technical Education

Schenk

Harrison

Brown

Lead Author

PLTW - Interim Research Report July 2009

Comparing High School Student’s and 
Adults’ Perceptions of Technological Literacy

Curriculum Consonance in Technology Education 
Classrooms: The Official, Intended, Implemented, 

and Experienced Curricula

Title

2009

2009

2007

Year

Report

Dissertation

Dissertation

Type

MS/HS

HS
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