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Introduction

In the field of education, there are researchers, educators, and administrators trying to better the
field and introduce new methods and techniques. Among these, is the introduction of science,
technology, engineering and math (STEM) education. There are many definitions of STEM in
education, but Merrill (2009) defines it as “A standards-based, meta-discipline residing at the
school level where all teachers, especially science, technology, engineering, and mathematics
(STEM) teachers, teach an integrated approach to teaching and learning, where discipline
specific content is not divided, but addressed and treated as one dynamic, fluid study.” This idea
of an integrated approach to these disciplines has been a popular topic, especially in the science
education community. In this research review, the topic of STEM education is explored,
specifically, the impact of STEM education on middle school and high school students.

Synthesis of Methods Used

There are many sources that analyze the effectiveness of STEM education and the current state
of the curriculum across the country. There are also many methods used between the different
studies. Through my research, about half of the studies were using data collected from other
organizations and surveys. Several articles discussed the current state of STEM education and
how it has changed since first being introduced in the K-12 system. There were articles that
collected data from the National Science Foundation (Schneider, 2014), National Research
Council (Moore and Smith, 2014), and many other articles used data collected from researchers
who authored other articles.

A conscious effort was made to select articles that analyzed qualitative and quantitative data,
since both types of data can shine light on different aspects of the impact of STEM

education. Most of the qualitative data came from surveys given to students, parents and(or)
teachers. These survey topics ranged from student engagement (Franco and Patel, 2017),
teacher and administrator understanding of STEM education (Brown, Brown, Reardon, and
Merrill, 2011), and the challenges that go into developing a quality STEM curriculum (Bybee,
2010). Some of the quantitative data was also collected using surveys that asked participants to
rate their knowledge or feelings on the topic. There were also quantitative data collections that
used student enrollment and interest level in STEM related classes and careers (Nathan et.all,
2013).

A common research question through many of the articles selected, addressed the challenges that
teachers face when implementing STEM curriculum. Even though this subtopic wasn’t
necessarily the main focus of the study, it came up again and again. This is a telling fact, that
even though STEM has been deemed an important topic in education and that all students should
be able to participate in this integration of topics, it is a difficult curriculum for teachers to
master.
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It was also intriguing that there were fewer articles that included data from rural school
districts. There were many articles that included research performed in inner city, suburban, and
metropolitan areas, but few on rural districts. This may be because you can typically find a
richer, more diverse group of students, families, and teachers in schools with larger populations.

Synthesis of Findings

One of the subtopics of particular interest for me was the analysis of student interest in STEM
now versus when STEM first became a popular topic in science curriculum. After all of the hype
of encouraging students to engage in curriculum and pursue a college education in science,
technology, engineering, and mathematics, is there an increase in student interest in STEM and is
the gap between male and female interest closing? This research question was addressed in
several articles and overall, the gap is closing, slowly. The difference seems to be based on how
the curriculum is introduced. One study focused on a specific curriculum, the Middle Schoolers
Out to Save the World project (MSOSW) (Knezek, Christensen, Tyler-Wood and Periathiruvadi,
2013). In this study, results showed a positive growth in student STEM knowledge, perceptions
of STEM, aspirations of STEM careers, and a huge growth of female interest in STEM. While
this was only one project, the study addressed student engagement and the challenges that go into
creating authentic STEM learning experiences and how, if done right, these experiences can
create huge positive impacts when it comes to students and STEM. For every positive study
done on STEM engagement and perceptions, there is one that shows negative correlations
between STEM and career aspirations, or engagement. Bozick, Srinivasan, and Gotfried (2017)
find that high school STEM courses are not benefiting non-college bound students when it comes
to finding and advancing in STEM careers. Schneider (2014) found that the gap between male
and female interest in STEM is still quite large based on the data collected. The link between
these studies and the difference of results is again, the quality of professional development that
teachers have when it comes to implementing and designing STEM curriculum.

The findings across all of the studies were not especially surprising. Based on the research
conducted, students can gain skills in problem solving, critical thinking, communication,
teamwork, and grit by participating in STEM activities throughout their K-12 school

careers. The determining factor in whether the curriculum is effective or not comes down to how
supported and prepared teachers are when they implement the curriculum. STEM doesn’t have
to be a stand alone class, in fact, by integrating STEM across multiple disciplines, students can
gain a richer and more robust understanding of the content leading to higher engagement and
effectiveness (Roehring, et al., 2012).

Implications for My Practice

As a science and STEM educator, this topic was very relevant for me. In order to give my
students the most valuable and engaging experience with STEM content, | understand that it
takes a lot of work on my end. By researching, joining professional learning communities, and
participating in professional development, | can encourage my students to gain valuable 21st
century learning skills that can benefit them well beyond their educational careers. | found some
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incredibly inspiring articles that made me want to research methods further and better myself as
an educator. After reading about the positive outcomes of lessons in Roehrig, et al. (2012) | am
inspired to design different activities for my students. 1 also found the Knezek (2013) article
motivating as they discussed how a program that was designed to place students in the center of
the learning had given an empowering sense of creativity and confidence to the students
involved. This is something | aspire to do in my own classroom.

Throughout my research on this topic, it was surprising to me to see the difference in results
when it came to STEM engagement and middle school and high school enthusiasm when it came
to STEM topics. Initially, I thought that engagement and enthusiasm must be at an all time high,
based on my own experiences in the classroom. Though some studies showed that, there were
just as many that showed the opposite. After analyzing the data, | came to the conclusion that it
all depends on the curriculum and the activities and how they are implemented. 1 also
understand that you will not gain the interest of all students, and that it is important to try to
include all interests but to also know that you can’t reach everyone. | feel that the information
gained from this research will help me become a better educator.
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