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Abstract

STEM education emphasizes the integrated study of science passing the boundaries of
traditionally labelled disciplines while demonstrating its application in real life. Science
forensic is an eye-catching subject for students, which implements the knowledge of
biology, physics, and chemistry. The purpose of this study was to identify students’
interest towards STEM through science forensic module and the impact of the near-peer
mentoring approach in the module for STEM outreach. This pilot study was conducted for
the students of Sekolah Berasrama Penuh Integrasi (SBPI) Gombak with 36 participants.
By using the Statistical Package for the Social Science (SPSS), the analysis revealed that
94.5% of students found the module interesting and 77% of participants agreeing that the
module increased their interest to pursue their future study in the STEM-field. Focusing on
demographics, this module received more positive responses from females and pure
science stream students as compared to males and Islamic science stream, respectively.
This result is consistent with the higher number of female students and pure science stream
students in STEM-field study at university level. The near-peer mentoring approach
showed a promising impact with 88% of students giving positive feedback on the
credibility of mentors. The science forensic modules consisted of 8 main stations with the
Fingerprinting station being the most popular (94.5%) and DNA profiling being the least
popular (77.8%). One possible explanation of this is that the level of understanding for
DNA profiling is harder with larger amounts of knowledge needed to be learned in a short
period of time. Overall, the outcomes of this study suggest that exposing secondary school
students to science forensic has a positive impact on their level of interest towards STEM
education.
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Introduction

The Malaysian Education Blueprint 2013-2025 includes STEM education as part of
the national agenda to address the worrying trend of the declining number of students
pursuing STEM-field courses at university level (Bahrum, Wahid, & Ibrahim, 2017). STEM
education emphasizes the integrated study of science passing the boundaries of traditionally
labelled disciplines while demonstrating its application in real life. Science forensic is an eye-
catching subject for students, which implements the knowledge of biology (e.g. DNA
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fingerprinting), physics (e.g. blood splatter) and chemistry (e.g. toxicology) as well as
mathematics as integrated tools.

The purpose of this study was to identify students’ interest towards STEM through
science forensic module and the impact of the near-peer mentoring approach in the module
for STEM outreach.

Methodology

This pilot study was conducted with the secondary school students of Sekolah
Berasrama Penuh Integrasi (SBPI) Gombak with 36 participants. The module is based on a
detective role-play setup where the students were divided into a group of 6 with the aim of
solving a crime. There were 8 experimental stations in which they were required to analyse
the samples collected from the crime scene. The stations were fingerprinting, blood typing,
DNA profiling, bioinformatics, toxicology, forensic mathematics, geology, and trace
elements. Each station was duplicated in a training room where they were equipped with
relevant knowledge and skills to solve the task. Students were allowed to switch between
training room and the experimental stations as long as the crime is solved within the expected
given time frame.

Besides the eye-catching content, the near-peer mentoring approach was applied,
where the mentors were selected among trained university students. Their age range is
between 18 to 22 years old. These volunteer mentors were supervised by the lecturers who
acted as facilitators in the module. The module was evaluated at the end of the program via a
short survey answered by the participants and analysed by using the Statistical Package for
the Social Science (SPSS).

Results and Discussion

Figure 1. Participants’ feedback after completing the module. Data is shown for the
segregated responses based on gender (A) and study course (B). Question 4: The module is
interesting. Question 12: If qualified, I would like to pursue my study in the STEM-field.
Questions were ranked on a scale from 1 (no) to 5 (yes).
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Figure 1 revealed that 94.5% of students found the module interesting and 77% of
participants agreed that the module increased their interest in pursuing their future study in
the STEM-field. The science forensic module consisted of 8 main stations with the
fingerprinting station being the most popular (94.5%) and the DNA profiling station being
the least popular (77.8%). One possible explanation for this is that the level of understanding
needed for DNA profiling is harder with larger amounts of knowledge needed to be learned
in a short period of time. A previous study has reported the effectiveness of forensic science
in increasing students’ level of confidence and motivation towards science (Marle et al.,
2014). Another study has also claimed that the forensic based activity could encourage
students to discover a diverse career in science (Miller, Chang, & Hoyt, 2010).

Focusing on the demographics (see Figure 1), this module received more positive
responses from females and pure science stream students when compared to males and
Islamic science stream students, respectively. This result is consistent with the higher number
of female students and pure science stream students in the STEM-field study at Malaysian
university level. However, there is a gender gap problem in certain STEM-fields especially
the male dominant field of engineering. A STEM outreach program has been shown to
address this problem by encouraging female students, boosting their enthusiasm, and tackling
their perception of this male niche area in STEM (Levine et al., 2015).

The near-peer mentoring approach showed a promising impact with 88% of students
giving positive feedback on the credibility of the mentors. This approach has been identified
as guiding students to a visible education pathway as well as envisioning themselves as future
scientists (Pluth et al., 2015). The smaller gender gap between the students and mentors could
break the wall and allow a safe space for students to interact and learn science without being
labelled or judged. In addition, this approach could also tackle the problem of science
teachers with lack of STEM literacy. Several studies have highlighted this alarming issue in
Malaysia (Amiruddin, Azman & Ismail, 2018; Mahmud et al., 2018) and the near-peer
approach could also be applied to teacher-training where the mentors could either be
university students or lecturers.

Conclusion

Forensic science reflects a good STEM module in which it encompasses all the STEM
education elements. Early exposure to STEM education through the forensic science module
could nurture the interest of the next generation towards science and technology. The study
was conducted successfully showing a positive impact on students’ level of interest towards
STEM education through the implementation of this module. Similar extended problem-
based scenario modules and using the near-peer mentoring approach could be integrated in
the STEM outreach program in order to catapult the interest of students as well as exposing
them to a STEM career.
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