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Abstract

Chemistry is very interesting, but it is often regarded as a difficult subject. Computer software can make
chemistry teaching easier, and keeps the students active. This paper seeks to introduce some implications of
computer softwares in chemistry classroom teaching. These softwares include Powerpoint, Chemoffice,
computer simulation softwares, LabVIEW software, some computational chemistry softwares, and other
chemistry softwares, such as ACD/ChemSketch, ChemDB software, Chemical Reagent Calculator, Atom
Builder and Atoms, Symbols and Equations. We gave the simple directions of these softwares and presented
some applicable examples.
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1. Introduction

Chemistry is one of the most important branches of science. Chemistry is too universal and dynamically-
changing a subject to be confined to a fixed definition; it might be better to think of chemistry more as a point
of view that places its major focus on the structure and properties of substances and especially on the changes
that they undergo. Through the breaking and forming of atomic bonds, various compounds change into new
compounds, either producing or consuming energy in the process. Chemistry is related to the study of atoms,
molecules, and the interactions they undergo called chemistry reactions. Chemistry is not an isolated discipline,
for it merges into physics and biology. Therefore it is important to learn some basic knowledge about chemistry.
Chemistry, like the other natural sciences, begins with the direct observation of nature. For the matter in bulk, it
is easy to look at, while for the atoms and molecules of which matter is composed-whose properties ultimately
determine the nature and behaviour of matter, it is difficult to observe directly. So this is one of the difficulties
to the study of chemistry.

Computer assisted instruction-CAl in chemistry teaching are based on the advantages of the use of the
computer. CAl programs can present simple screens of text or complex sequences of graphics, animation, and
sound. The computer can facilitate and advance the work of the teacher and the student in both theoretical and
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practical aspects. It offers plenty of possibilities in the theoretical aspect of teaching, as a result of which
students are shown various chemical processes, and natural phenomena on the computer, and vividly presented
with principal chemical laws as well [1]. The structure of molecules, atoms and crystal systems can be shown
in 3D on the monitor of the computer instead of a two-dimensional diagram. It is much clearer. Moreover,
organic reactions undergoing intricate mechanisms become clearer to students when using computer programs
adopted to chemistry teaching. Practical work with the help of the computer represents simplification of
procedures when applying chemicals and laboratory equipment during experiments. Arranging the apparatus
when conducting experiments becomes easier when performed with the help of the computer.

There are many kinds of computer softwares, including Powerpoint, Chemoffice, computer simulation
softwares, LabVIEW software, computational chemistry softwares and other chemistry softwares. These
software will help to the understanding of chemistry, and keep the students active.

2. Application of computer softerwares in chemistry teaching
A.  Powerpoint

Microsoft Powerpoint has now become a ubiquituous tool for chemistry teaching. Powerpoint presents a
number of advantages over conventional methods for presentation, which utilizes a number of media: text, sound,
music, speech, pictures, film and video record. Powerpoint can make presentation look good visually, and it can
be easily read if you have a complex content. If you used leaflets in a presentation you'd be wasting paper and
ink, powerpoints, although they use electricity are more of an environmentally friendly way of presenting things.
Also, they're useful because you can add sound and videos to them which will captivate the students’ attention.
Plus, they're quick to make and you have as much information on them as you want because you can add lots of
slides. Powerpoint offers a large number of possibilities when choosing and practising teaching lessons and units
in the field of organic chemistry, electronic configuration, structure of crystal systems, etc. Thus models of
atoms and molecules, covalent and ionic bonds, carbonic srtucture of organic molecules, crystal structure no
longer represent static models. In fact, they have become moving pictures and short films, which, along with
tone and music support, provide visual illustration for the students of the formation of chemical bonds and
crystal systems, atoms and molecules. Powerpoint offers clarity and visualization of displayed phenomena and
models, which correspond to the levels of abstraction, in this case raised one level up.

B. Chemoffice

ChemOffice is a powerful suite of software, consisting of ChemDraw, Chem3D, ChemFinder and
ChemACX for chemists [2]. Chemdraw has long since been recognized as the leading application for chemical
structure drawing. Complex molecular structures can be displayed on the monitor, with the possibility of 3D
picture, for example, molecules of DNA (deoxyribonucleic acid), RNA (ribonucleic acid), and proteins, instead
of calotid (ball) and tetrahedron models. It is easily for students to understand the structure of the complex
molecules. Wang [3] introduced the application of Chemdraw NMR tool in chemistry teaching. The author
tried to bring together organic chemistry concepts and techniques, and introduced some basic research
techniques: literature searches, database searches and ChemDraw software usage.

C. Computer Simulation software

The computer is among the most important technical means for performing calculation, which is applicable
to the field of chemistry as well. It was found that graphically based modeling software to be an extremely
useful tool for stimulating student interest in chemical kinetics. There are a number of commercial modeling
programs available for both the Macintosh and DOS platforms that are suitable for teaching kinetics at any
level. Steffen et al. [4] used Stella ll(high performance systems, Inc.), a macintosh-based dynamics modeling
progress in their physical chemistry and advanced organic chemistry courses. In the classroom, they have used
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this program to do real-time demonstrations of simple and complex kinetic systems that enable students to
observe concentration changes as the reactions develop. With little difficulty, students are able to develop
kinetic schemes ranging from simple first-order through complex sequences such as chain reactions, explosions,
enzyme-substrate reactions and oscillatine reactions. By exploring these systems students learned a lot of
interesting chemistry and they have fun doing it. It was believed that the interactive visual environment
enhances students' ability to understand kinetic phenomenon in much the same way that exceptional lecture
demonstrations enhance student appreciation for chemical reactivity. Barnea et al. used the computerized
molecular modeling as a tool to improve chemistry teaching [5]. The advantage of computerized molecular
modeling (CMM) stems from the convenience and simplicity of building molecules of any size and color in a
number of presentations. To expose chemistry teachers to the use of CMM they developed a 14 h workshop on
models. It consisted of an introduction to the model concept, using various types of models (including CMM)
and experiencing ways to use them for illustrating chemical structure and bonding via team projects. Students’
attitudes toward the use of CMM have also been found to be positive. Most of the students enjoyed using the
new methodology and indicated it helped them understand concepts in molecular geometry and bonding. Xie et
al. [6] used an open source program called the Molecular Workbench to simulate thermodynamics of chemical
reactions. While calculating the time evolution of the system, the software also generates rich, dynamic visual
representations of the system that help students understand the salient features of a dynamic system. The user
can easily start, stop, and examine frame-by-frame a simulation and can quickly change the starting conditions
and parameters. This type of real-time, interactive simulation and visualization of chemical reactions at the
atomic scale could help students understand the connections between chemical reaction equations and atomic
interactions. Observing chemical reactions as emergent behaviors from the time evolution of an atomicscale
model is expected to help learners build intuitive, coherent, and predictive mental models of the atomic
interactions that constitute chemical reactions.

D. LabVIEW software

LabVIEW is a graphical programming environment used by millions of engineers and scientists to develop
sophisticated measurement, test, and control systems using intuitive graphical icons and wires that resemble a
flowchart. It offers unrivaled integration with thousands of hardware devices and provides hundreds of built-in
libraries for advanced analysis and data visualization. The LabVIEW platform is scalable across multiple
targets and OSs. Muyskens et al. used LabView software for the data acquisition in the chemistry laboratory [7].
They described several data acquisition/computer interfacing applications and how they are implemented in
their curriculum. They used LabVIEW in several other applications, for example, investigation of Fourier
transforms using the digital signal processing functions of LabVIEW and data acquisition with feedback
control for a simple HeNe laser beam tracker. LabVIEW has also become an important tool in facilitating
student and faculty research. Drew provided an introduction to LabVIEW and some examples of how
LabVIEW has been applied in Carleton’s chemistry curriculum and research program [8]. In this paper, modern
analytical instruments controlled by computer workstations equipped with LabVIEW have been used to
enhance the investigative nature of a student’s laboratory experience at Carleton. It was found that LabVIEW
can be used as a central laboratory software system that can be customized by the instructor to fit specific
experimental needs and programmed by students with minimal training.

E. Computational chemistry software

Computational chemistry is becoming an essential adjunct to experimental chemistry, whether it is organic
synthesis, biochemistry, medicinal chemistry, spectroscopy, or chromatography. The procedures of molecular
mechanics and molecular orbital calculations have been refined sufficiently that now undergraduate students
can easily perform the techniques after appropriate instruction. Martin [9] described a substantial change across
the chemistry curriculum at the University of North Carolina at Wilmington (UNCW) over the last four years
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to integrate computational chemistry into six chemistry courses in an effort to stimulate students to learn
chemistry, gain a better understanding of the three-dimensional nature of the science, and learn the value and
limitations of computational chemistry techniques as applicable to various subdisciplines of chemistry.We have
integrated computational chemistry (molecular modeling) progressively into the undergraduate chemistry
curriculum in combination with experimental verification of the predictions, so that by the senior year students
are comfortable using molecular modeling as a routine tool to solve chemical problems and are aware of the
variety of situations where molecular modeling may be helpful. Computational chemistry and molecular-
modeling procedures may be applied to predict some properties of these energetic aliphatic and aromatic
compounds. Bumpus et al. describe experiments suited for the undergraduate instructional laboratory in which
the heats of formation of several compounds are calculated using semiempirical procedures [10].

F. Other chemistry software

There are many chemistry software except for the software mentioned above, such as ACD/ChemSketch,
ChemDB software, Chemical Reagent Calculator, Atom Builder and Atoms, Symbols and Equations.
ACD/ChemSketch Freeware is a drawing package that allows you to draw chemical structures including
organics, organometallics, polymers, and Markush structures. It also includes features such as calculation of
molecular properties (e.g., molecular weight, density, molar refractivity etc.), 2D and 3D structure cleaning and
viewing, functionality for naming structures (fewer than 50 atoms and 3 rings), and prediction of logP [11].
ChemDBsoft software is a chemical database management software, and it is a collection of state-of-the-art
chemistry applications made by scientists, and often quoted as very user-friendly, fast, productive, affordable
and functional [12]. Chemical Reagent Calculator is a useful tool to assist technicians and laboratory staff who
needs to prepare chemical solutions and reagents. The program uses built in atomic weights in calculating the
procedure for preparing Molar solutions, as well as Anhydrous and Hydrate solutions. Calculating percentage
solutions is also included. The program allows the user to print out instructions as well as a label to fix to the
preparation. Making accurate solutions has never been easier [13]. The Atom Builder is a chemistry teaching
software which simulates the building of any of the first 20 atoms (up to calcium) on screen. Learn how atoms
are formed from electrons, protons and neutrons and how the electrons are arranged in shells or energy levels,
which supports students learning with basic facts and information [14]. Atoms, Symbols and Equations is a
unique interactive multimedia Chemistry teaching software, which tests students as they learn [15]. Topics
include: elements, atoms and molecules, word equations, chemical symbols, periodic table and chemical
formulas.

3. Conclusions

The rapid development of computer software in recent years has provided new challenges and opportunities
in chemistry teaching. Studying chemistry with the help of the computer leads to better results, which is
justified by various individual and psycho-emotional skills of students (interests, work, beliefs, talents, and
emotional development). Chemistry teaching organized with the help of the computer motivates and develops
imagination with students and their individual affinity for natural sciences. It also stimulates innovativeness in
research work. In this paper, we gave the simple directions of some chemistry software and presented some
applicable examples. We hope this is helpful for the chemistry teaching.
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