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What Impacts the Student Outcome in General Chemistry?

Malinda Wilson Swoope*

Department of Physics, Chemistry and Mathematics, Alabama Agricultural and Mechanical University, USA

ABSTRACT

General Chemistry is an essential subject area pertinent and prudent to numerous disciplines, careers and significant
areas of life. However, many students are fearful and not knowledgeable about what truly impacts student outcomes
in General Chemistry. At any level, chemistry courses can provide access to many different research opportunities
and career options. Though students may enter their chemistry courses with the aforementioned in mind, many
become disillusioned and hopeless after having participated in a few class sessions. Despite their best intentions,
students often feel lost and ultimately discouraged. There is a myriad of reasons as to why students begin to feel
this way though some of the more prominent factors include self-confidence; previous educational opportunities
and experiences; instructional methods; learning styles; and environmental influences. Nevertheless, it is critical to
student achievement that those factors that impact student outcomes be examined and addressed.
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INTRODUCTION

General Chemistry courses are often the foundation for the study
of other science disciplines and upper-level chemistry concepts
[1]. General Chemistry is important in many different career
fields and opportunities such as education, medicine, toxicology,
pharmaceutical, nanoscience, computational, physics, alternative
fuels, law, etc. Although General Chemistry is a foundation for
many career fields, the information presented throughout this
course is very challenging and difficult for students to comprehend.
Many students struggle to navigate and understand concepts from
the onset. With that being the case, with a weak foundation or
overall negative impact of student outcomes at the onset of General
Chemistry, this can begin to cause a down ripple effect further on
throughout one’s studies and overall career aspirations. General
Chemistry is often regarded as being too quantitative; a quality
that may deter students who do not have strong math skills [2].
Finally, it does not address variances in students' high school
chemistry preparation [2]. General Chemistry is usually offered in
the firstyear of a student’s higher educational experience and it
does not take into consideration one’s high school preparation or
lack thereof. Students often enter chemistry courses optimistically,
but underprepared for the course rigor and requirements. Many
students cite poor teaching and disappointing grades as reasons for
dropping out of STEM courses, specifically General Chemistry [3].

That critique has not gone unnoticed. In higher education, both

administrators and college faculty have made strides to better
meet students where they need it most and to make courses,
such as General Chemistry, more attractive to the student. The
development of the Internet, communication technologies, and
teaching methods create new opportunities for the modernization
of academic classes [4]. But that modernization alone, although
touted to enhance performance, may not always be the best or
most practical option for teaching advanced concepts, specifically
General Chemistry. Because the human mind has limitations on
the rate and amount of new information it can accurately assimilate
and comprehend, any strategy that attempts to transfer knowledge
more or less directly from teacher to student-"teaching by telling"
is ineffective for many if not most students [5]. This means that
students may need more hands-on modelling of concepts.

LITERATURE REVIEW

Many studies on the application of new educational models
indicate that they are both more effective and preferred by students
over classical approaches [4]. Though students may report that they
prefer more advanced models, their response and performance
The more appropriate approach is likely a
combination of both traditional and more modern teaching

show otherwise.

methods. The combination provides more opportunities to meet
students where they are using styles that better mirror their overall

Additionally,

combining various education methods and didactic tools is a

educational needs and specific classroom needs.

common approach, ensuring a high degree of flexibility in the
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courses and the ability to satisfy the expectations and needs of
students with various inclinations, learning styles and intelligence
types [4]. Most importantly, it is imperative to incorporate more
realistic experiences in which General Chemistry will be utilized
in order to gain a student’s interest in the subject. This realistic
experience will provide the students with an explanation as to
the importance of the course and pedagogical approached can be
implemented to refresh basics and fundamentals knowledge and
skills that will be essential in the overall success in the course.

Another consideration, aside from teaching models, is technology.
Students today are digital natives, and higher education must
embrace the differentiation of instruction for individual students
that digital learning enables [6]. With modern day technology, such
as smart phones, iPads, computers and even smart watches, students
are utilizing various technological advances to assist in their course
work. Digital courseware is now becoming increasingly available as
online homework systems become more sophisticated and more
advanced with "adaptive learning" (adaptive-responsive) technology
that can provide instructions tailored to each student's needs [6].
Adaptive learning technology can help teachers and students learn
more about strengths and weaknesses and help to create scenarios
in which both are continually and repeatedly addressed in context
to assignments, homework, and exams. Every student possesses
different strengths, weaknesses, capabilities and understanding
towards the subject area of General Chemistry. It is imperative to
engage them in practical knowledge, which will impact them more
than just reading and doing assignments.

In addition to adaptive learning, “PeerLed Team Learning
(PLTL) is one of several active-learning pedagogies to transform
undergraduate Science, Technology, Engineering, and Mathematics
(STEM) education in the twenty-first century” [7]. Along with
Problem-Based Learning (PBL) and Process-Oriented Guided
Inquiry Learning (POGIL), PLTL emerged from the theory of
social constructivism, which argues that learners must rigorously
cultivate their knowledge through collaboration with others [7].
This method of learning can often be far less intimidating than
teacherled learning. Students may feel less pressure to perform
or to have a level of knowledge and understanding that they do
not possess. Student-led learning decreases those pressures. Peer
learning methods are used frequently in large science and math
courses and often show positive outcomes from all participants
[8]. This pedagogical approach allows the students to engage in
conversations and debates regarding the area of General Chemistry
with their peers and colleagues. Talking to students and allowing
them to share their level of knowledge and gaining an understanding
and appreciation for where the student is allowing the students
to gain a better appreciation of the subject and one can alter and
tailor their way of teaching accordingly. This ultimately will assist
in developing a greater interest in General Chemistry and overall
improve the performance, grades and outcome.

For students to be successful in chemistry classrooms, a strong sense
of self-efficacy is essential [9]. Chemistry self-efficacy can be defined
as students’ beliefs about the extent to which they are capable of
performing specific chemistry tasks [9]. Self-efficacy, or the lack
thereof, can be tied to a student’s level of comfort in or familiarity
with a particular environment. The prospect of laboratories, an
unfamiliar environment, for students, can increase levels of anxiety
[10]. Moreover, there is a growing body of evidence that suggests
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that students' self-efficacy is inversely correlated with students'
anxiety [10].

Psychologist, Albert Bandura stated that self-efficacy is, "The belief
in one’s capabilities to organize and execute the courses of action required
to manage prospective situations” [11]. In other words, self-efficacy
is a person's belief in his or her ability to succeed in a particular
situation. Bandura further states that "Seeing people similar to
oneself succeed by sustained effort raises observers' beliefs that
they too possess the capabilities to master comparable activities to
succeed” [11]. When students are surrounded by peers who perform
well or consistently rise to the classroom challenges they too gain
an increased desire to perform. Though this is not a solution to all
of the issues that students face in chemistry courses, it does lessen
the barrier, raise confidence, and increase engagement.

DISCUSSION AND CONCLUSION

Adapting to the needs of General Chemistry students and
tailoring an environment that encourages group participation
is a step towards ensuring better performance. A classroom that
lends itself to flexibility and adjusting to students' needs and
societal advancements is ideal. ~Students who are engaged and
participate in group activities will ask more questions and feel less
anxiety because they can feed off the group dynamic. Fostering
students' belief in themselves through an understanding of General
Chemistry will undoubtedly cause more students to remain in

STEM and programs that utilize chemistry and other sciences.
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