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PROBLEM SOLVING: AN APPROPRIATE STRATEGY FOR TEACHING
CALCULATIONS IN ELECTROCHEMISTRY

Theresa Udofia
Department of Science Education, University of Uyo,Uyo.

Introduction

Teaching and learning play a central role in educa-
tion. It is a twin process which takes place in the
classroom. During teaching, students are trained to
solve problems, demonstrate, communicate and
interact with one another. Science, especially chemi-
stry, by its nature and definition as a body of know-
ledge and process has its own words, symbols, diag-
rams and notations which requires effective teaching
for students to learn meaningfully.

Teaching in Nigerian schools is increasingly invol-
ving new methods such as process approach, inqui-
ry, problem solving and laboratory approach (Sho-
deinde, 1999). There are different teaching strate-
gies many of which interlink and can be used colla-
boratively in teaching. Babarinde (2009) admits that
there are several teaching strategies for knowledge
transfer but not all of them arz effective in trans-
ferring knowledge.

According to Rarnsden (2003), teaching includes
aims of th: curriculum, method of transmitting
knowledge, assessment of students and evaluation of
the effectiveness of the instruction. This implies that
for meaningful teaching/learn'ng to take place, the
teacher must be able to select ud use teaching
strategies that are appropriate for (he topic being
taught as well as caters for students’ in erest.

In chemistry, nearly all the topics in the curriculum

depend on the mathematical principles and so the

student’s ability to analyze problems and relate them
to appropriate laws, principles and equations is the
first step to solving problem. Research finding by
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Onwu and Ahiakwo (1985) shows that secondary
school students encounter difficulty in learning
electrochemistry because it involves quantitative
problems.

However, innovative teaching strategies have been
advocated by researchers as being effective in teach-
ing science subjects. Notably among them are prob-
lem solving strategy by Ahiakwo (1991), target task
approach by Eze (2002) and mastery learning by
Adepoju (2002). Unfortunately, Ajeyalemi (2002)
reported that teachers were not utilizing these
methods of instructions. Barry and King (1997)
asserted that teacher’s success in the classroom
hinges on the use of appropriate teaching strategies
to impart knowledge to the students. Thus the
method of teaching used by the teacher can mar or
enhance learning. Invariably, appropriate selection
and effective utilization of teaching strategies
differentiate a creative and cffective teacher from
the mediocre.

However, Nwagbo (1999) indicates that many
science teachers shy away from innovative activity-
oriented teaching method such as concept mapping,
inquiry, discovery, co-operative and problem
solving techniques. Okoye (1998) defined strategy
as design or steps taken to achieve desired aims,
objectives and goals. Thus the use of innovative
teaching strategy such as problem solving in
teaching calculations in electrochemistry involves
the breaking down of quantitative problem into steps
to enhance greater exploitation of mental ability in
solving problems. This helps the teacher to impact
effectively and meaningfully on the students.
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Problem-solving strategy in the teaching

of Chemistry

Chemistry as a subject is made up of topics which
require complex mental processes that involve
visualizing, manipulating, analyzing, abstracting and
associating ideas.

Frazer (1982) defines problem-solving strategy as a
bridge between a problem and solution by using
information (knowledge) and reasoning. Thus, in
problem solving strategy, the following features are
common:

Two things exist which are probiem and solution.
The problem-solver is active and needs to possess
relevant information about the problem.

The problem-solver needs to think and reason in line
with the nature of the problem.

The problem-solver needs to apply every previous
knowledge and intuitive knowledge to solve pro-
blem.

It is the ability to solve problems that makes
teaching/learning effective, meaningful and reward-
ing. From the foregoing, problem solving strategy
involves the breakdown of quantitative problem into
step-by-step instruction, so that a student can syste-
matically comprehend, critically analyze and solve
problems without cramming.

Steps in using problem solving strategy

In order to solve problem successfully using this
strategy, students must possess the following abili-
ties:

* Read and comprehend what the problem is all
about.

* Relate the problem to previous ones or recall facts,
formula, laws, theorems or experiences relevant to
the problem at hand.

* Translate the problem sentence to mathematical
symbols where necessary.

e Determine the most appropriate operation in
solving the problem.

e Carry out correct computational procedure to
arrive at the desired solution.

* Crosscheck the steps and answer to confirm that
they are all correct.

Sample Lesson Using Problems Solving Strategy
Lesson: Calculations in Electrochemistry

Teaching Method: Problem solving strategy
Objective: At the end of the lesson, students should
be able to calculate problems in electrolysis using
step-by-step approach.

Question: During the electrolysis of copper (II) salt,
the quantity of electricity passed was 4825 C.

Calculate the mass of copper deposited
(IF = 96500C, Cu = 63.5).

Presentation

Step 1: Clarify the problem by identifying what is

required.

The mass of copper (Cu) deposited is required.
Step 2: Relate the problem to formula, equation and

Faraday law.

Copper (11) salt (CuSO,) contains Cu**, SO, OH

and H:O" ions.
Cu’ is discharged and de
cathode.
Thus:  Cu® (aq) + 2¢
Step 3: Translate the e
symbol.
Recall: 1F =1 mole of el
Cu" (aq) + 2¢
i.e. 2F deposit 1 mole of (
Step 4: Evaluate from kno
2F deposit 1 mole
1.e. 2 x 96,500 C deposit 6
1 C will deposit (!

4825 C will deposit

i.e. 4825 C of electrici
copper metal.
Step 5: Check the steps «
answer and follow up with
Step 6: Provide more qu
strengthen the practice.

Advantages of probl

* Correct use of the strat
thinking as students apply
lar problem in other fields.
* It promotes self-confide
ticipation in the class activ
s [t promotes organizing o
sentation of data.

* It enhances skill devel(

ted as copper metal at

Cu(s)
tion to mathematical

ms = 96,5000C
Cu(s)
mole of Cu=63.5¢g
‘0 unknown
u
g of copper
x1)/( 2 * 96500) g
L5 x1) x 4825
2x96500) 8ofCu
=1.59 gof Cu

vill deposit 1.59 g of

again to confirm the

re problems
ms for the students to

solving strategy

evokes high level of
ir knowledge to simi-

and independent par-
its and systematic pre-

ent — like cognitive,

computational and comm....cative skills — among

others.

+ It promotes interaction among students.

Summary
Problem-solving

strategy involves

step-by-step

instructions, which are defining or clarifying of
problem, collecting information, reasoning through
the problem, computation, evaluation and recheck-
ing the steps to confirm the answer. Regular expo-
sure of students to varieties of problems strengthens
the practice, develop self confidence, facilitate criti-
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cal thinking and develop skills. The teacher should students to work on their own as well as providt;
show commitment by allotting enough time for the feedback and corrections to the problems.
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