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international projects in teaching chemistry where the following

procedures were used:-

1. Determining the books and scientific references which could
be endorsed as a main source for identifying the fundamental
aspects of chemistry.

2. Analysing these sburées to identify the fundamental aspects
of learning.

3. Suggesting a theoretical framework for <classifying the
fundamental aspects for learning chemistry.

4. Presenting the final results before a panel of referees to
determine how valid they are and how they are adequate

fundamentals of teaching in secondary schools.

In 1light of the previous analysis the main themes of
chemistry were determined as follows:-

1. The language of chemistry

2. Types and conditions of chehical reaction
3. Stoicheiometry

4, Rate of chemical reaction

5. Energy of chemical reaction

6. Chemical equilibrium

These themes are reviewed in two perspectives: Learning
content and learning performance. The first perspective includes
chemical concepts and principles while the second includes

cognitive abilities and inquiry skills pertaining to the learning



of chemical principles and concepts.

In the 1light of the contributions of Psychologists and
Educationalists (Gagne 1977, Bloom 1975, Davis 1974, Ausubel 1978,
Burner 1977) and the findings of the previous studies in the
sphere of teaching chemistry (Rushdi Labib 1966, Nabil Fadl 1975,
Mathews 1972, Hurd 1970) and on bases of the science of chemistry,
epistomological roots, the fundamentals of chemistry and cognitive
structure, the researcher arrived to a theoretical framework to
classify the fundamental aspects for 1learning the subject of
chemistry which could also be considered as standard form for

setting evaluation tests or research instrument.

Instruments Used

A plan was made to construct the test as follows:-
1. Specifying the objectives of constructing the test.
2. Drawing a plan for setting the test.
3. Trial of the test.

4, Modifying and preparing the test for final application.

With the objectives in mind a type of diagnostic test was
selected as the characteristics of the test to conform to the
objectives of this study (Mehrens 1984). The theoretical framework
suggested for «classification of the ° fundamental . aspects' for
learning chemistry was the standard for setting the test.

The subject-of the test was analysed for the purpose of

setting the test and the result was categorized in special lists



before submitting to a group of experts in teaching chemistry in
the form of a questionaire to check validity of the fundamentals
of learning. On this basis, a list was made for the basic concepts
and principles to be covered by the test.

Based on this list a two dimentional table or specification
for the test was made with tﬁé aspects of léarning listed on the
vertical axis and the related categories of 1learning 1in the
horizontal axis. The table shows the number of items included in

the test for each aspect in relation to each category.

Categories of
Learning

Aspects 1 2 3 4 Total

of Learning

Chemical concepts 10 10 7 9 36
Chemical principles 7 7 11 11 36
Inquiry skills 6 8 8 6 28

Total 23 25 26 26 100



It is noticed from the above table that all the aspects and
categories of learning needed were represented in the test with
somewhat similar ratios.

The items of the test were selected by multiple choice and
the characteristics of this method conformed with the objectives
of the study (Mehrens 1984, Thorndike 1977, Gay 1980). There were
100 items in the test divided into 4 sub-tests each made up of 25
items +distributed over 4 categories related to the aspects of
learning in the suggested classification.

The correlation coefficient between the results in the
placement test and test under question was calculated taking the
placement test as an external criterion. The value of the
correlation coefficient was 0.7. It indicates a correlation with a
significant at the level of 0.01.

The test was tried on experimental sample as a pilot study to
determine its statistical characteristics and its viability to
application.

By using the <coefficient alpha (q ) £for calculating the
reliability of the test the value of the coefficient stability of
the test on the experimental sample as 0.67, while its value was
0.60 on the final application on.the sample of the research. This

. confirms that the test has a reasonable degree of stability.

Research Sampling

The sample of the research is 114 freshmen students in the



faculty of Arts, Science and Education of University of Bahrain

for the academic year 1984-85 and holders of the Secondary School

Certificate (Science Section) in 1984 who were admitted to the

preliminary year after passing the placement test 1in chemistry.

The age of the students ranged between 16 and 19.

Data Analysis

After subjecting the sample to the test the common errors

were specified through analytical study for all the answers. The

process of analysis was conducted in several phases as follows:-

Determining the mean pefcentage for the frequency of the
common errors in the six themes with the aim of finding the
general trend in these errors and whether they are repeated
in a significant pattern to prompt the study of these errors.
Determining the mean percentage of the frequency of the
common errors related to the aspects of learning. The errors
were then reclassified according to their relations to the
aspects of learning.

Determining the mean percentage of the frequency of common
errors committed in the learning of chemistry in their
relation to the six thémes.

Determining the mean percentage of the frequency of common
errors pertaining to the categories of learning 1in each of

the aspects of learning.
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5. Determining the mean percentage of the frequency of the
common errors in categories of learning in each aspect in

relation to the six themes.

It is to be noticed that in all these phases the analysis of
data was confined to the quantitative contents of common errors
only. To find out the qualitative content of these errors each
item was analysed separately and then the percentage for the

frequency of each response was counted in each of the categories

of learning.

Results and Discussion.

The results of data analysis was classified in various lists
according to the theoretical framework of the study with the aim
of finding adequate explanations to these results as a step
towards arriving to the appropriate solution to the problem of
common errors and to develop the teaching process.

The result of the study was reviewed and discussed on the
strength of the previous studies and researches in science

education in the following pattern:-

Firstly: The themes.
The mean percentage of the frequency of common errors in each
theme are arranged in a descending hierarchy according to the mean

value as illustrated by the following table:



Theme Mean percentage of the fre-

quency of common errors

1. Stoicheiometry 68.2
2. Type and conditions

of reaction 59.6
3. Rate of Chemical reaction 56.05
4, The language of Chemistry 55.37
5. Energy of chemical

reaction 55.1
6. Chemical equilibrium 52.2

The results of the above table show that the mean percentage
of the frequency of common errors in all themes exceeds 50%. This
indicates that the students are encountering difficulties in all
themes related to the fundamental aspects of learning chemistry.
These difficulties could be attributed to shortcomings in either
the school text or the methods of teaching and evaluation. It was
found after analyzing the chemistry text books in secondary
schools that the books cover the above mentioned themes to a
varying extent, which means the teaching of chemistry provides the
students with general knowledge in the secondary school but it
does not contribute to the same extent in developing the abilities
of the student to apply and make use of ‘this knowledge. This may
be the reason why the students' ability to retain their learning

in chemistry is weak (Nabil Fadl). The occurance of such errors



could also be attributed to the nature of the contents of the
syllabus and how it is arranged (Luluwa Al-Khalifa 1986) or
shortcoming in use of the educational techniques (Macrj 1963) or

teaching methods (Stubbs 1958, Aysh Zaitoon 1986).

Secondly: Aspects apd Categories of Learning.

Mean percentage of frequency of common errors committed
accord{ng to the suggested model for classification of fundamental
aspects of learning chemistry 1is illustrated by the following

table.



Fundamental Aspects

Firstly:
l.
2.

forms.
30
4.
Secondly:
1.
2.
3.
4.
Thirdly:
1. Skill
2. Skill
3. Skill
4. Skill

The ability to recognize the meaning of a concept.

Learning Chemical Concepts.

The ability to express the concept in different

The ability to distinguish between the positive

and negative examples of the concept.

The ability to solve problems using the concept.

Learning Chemical Principles.

The ability to recognize the principle in its

correct form.

The ability to interpret by use of the principle.

The ability to predict the correct deductions

from the principle.

Mean

53.80

56.30

53.80

62.58

53.11

61.47

55.85

51.71

67.63

The ability to solve problems by use of the principle. 67.45

of

of

of

of

Learning Inquiry skills.

setting scientific hypotheses.
interpreting scientific data.
determining experimental variables.

designing the scientific experiment.

55.32

53.16

64.12

53.37

55.16



The analysis of the above table shows that there is no
specific general trend for «classifying the common error. The
outcome of the study in this respect opposes the views of several
scholars on the relationship between the various fundamentals of
learning._There is a general belief for example, that it is easier
to learn concept than to learn principles and that the individual
who could learn principles should by necessity be able to learn
the concepts related to them. This is also applied to learning of
the more complicated categories like learning to solve the problem
(Nabil Fadl 1979 pp.265), but the scholar is inclined to agree
with the views which attributes the difficulties of learning to
the question of familiarity. Herman (1978 pp.37-42) says that the
difference in the results of learning is reasoned by the lack of
familiarity among the students with the contents or the task of
learning for the familiar task could be easily learnt no matter
what the contents of the aspects of learning may be.

Therefore, the difficulties faced by the students in these
aspects of learning (chemical concept, chemical principles and
inquiry skills) could be attributed to the student's lack of
familiarity with these aspects, that because the teaching of
chemistry in secondary schools does not provide proper background
for learning the aspects.

The lack of a particular general trend for classifying the
common errors as illustrated by the above table could be
attributed to fhe differences in the levels of thinking in each of

the aspects of 1learning. There are low levels of thinking as in
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the ability to recognize the concepts and principles and higher
levels of thinking as on the level of the ability to solve
problems by the use of the principle and the concept or the skills
in designing scientific experiments. The individual may easily
recognize the principle but he may find difficulty in wusing the
concept for solving certain problems despite the facﬁ that
learning the concept as an aspect of learning is considered less
complicgted than the principle.

Despite the results 1illustrated 1in the above table it is
observed that the aforesaid aspects of learning are considered as
a basis in the structure of any good curriculum of chemistry as
confirmed by all modern researches in science education (Stewart
1982 pp. 425-432).

Current analysis on teaching.science in the United States of
America (Hurd 1980, NSF. 1980) confirmed the importance of the
role of content in teaching science. The research of Schwab also
focussed on organization of the content of the subject of learning
and the study of the interactiion between it and the elements of
teaching process; the teacher, student and the environment of
learning (Schwab 1962, b, 1964, c, 1964).

All these researches attempted to find answers for three

important questions:-

1. What 1is the relation between the khowledge rendered to the
student and the process of teaching?

2. What are the concepts and common errors that prevail among



students after teaching?
3. How do the students acquire knowledge as a means for solving

scientific problems?

The answers to these and other similar questions related to
the content of scientificvknowledge could provide the teachers
with practical infofmation to help in decision making in selecting
the contents of learning.

Pﬁilosophers of science see that the conceptual knowledge
acquired through the scientific community is a basic factor in
understanding the nature and function of science. Hempel (1966)
points out that the existance of scientific knowledge helps in
guiding the queries of scientists. Others like (Hanson 1985, Brown
1971) confirmed that thié knowledge isb a férm of perception
resulting from the queries of scientists. This is what is known as
the logical empiricist school of thought.

As with regard to the psychologist's views in their studies
on dealing with the information processing psychology, they
discussed the role of cognitive structure of the individual in
guiding his thoughts towards solving a certain problem and
acquiring knowledge (Kintsch 1974, Bobrow and Norman 1985,
Rumelhurt and Ortony 1975, Norman and Rumelhurt 1975, Norman,
Genter and Stevens 1979, Stewart 1982).

It céuld be observed after reviewing the results of thé above
mentioned studies and the basic thoughts related to them that the

process of selecting the learning aspects in school text books is
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of protound importance in moulding the thought of the student and
to form in his mind the right image of scientific knowledge.

The attaining of this objective depends to a 1large extent
upon the method of presenting the content of the subject in the
school text. Studies in the field of scientific education on the
factors affecting readability confifmed the importance of the use
of illustration methods to concentrate the attention of the reader
(Santiesteban and Koran 1977) and to provide questions in the text
to prométe the interaction between the students and the book
(Lowery and Leonard 1971, Carter and Simpson 1978).

The achievement of the objectives also depend on the teacher
and his understanding to the nature of science and perception of
the relation between the content and task (Finley 1983) and by
determining the cognitive structure of the teaching and
introduction of teaching methods with the aim of correcting the
students misconceptions.

As for the catagories of learning the results of the analysis
show that there is an interaction between the catagories, the
aspects and the themes of 1learning related to the form of
question, the type of subject of 1learning and the methods of
teaching this subject (Egbal Drouza 1986). Sanders (1966)
confirmed that in every category of the categories of objectives

‘defined by Bloom, there are easy questions and other difficult
ones. On the category of rememberance for example there are easy
questions and difficult questions and that is also true on the

categories of application and analysis. The differences between



the various questions could also be attributed to the degree of
the complexity of thinking rather than to the kind of thinking.

Therefore, the high percentage of common errors could be
attributed to the form of questions and the way of phrasing them
and also to the methods of teaching which do not provide for the
bstudeht to get training on the various categories  of conduct to
develop the mentai abilities and skills rather than the rote
memory of things. The development of these abilities help 1in the
permanént transfer of learning. According to the theory of
reinforcement we expect the results of learning which can be
generalized and applied to a number of various situations to be
more effective and permanent than the partial results of learning
which can be applied only once or a limited number of times during
the process of learning and teaching (Bloom 1975 P.42).

This is basically applicable to learning inquiry skills which
was proved by several studies to be liable to generalization, in
addition to its contribution in shaping the thinking of the
individual in all matters of his daily life (Finley 1983). But the
curricula and methods currently used for teaching chemistry do not
absolutely help in attaining that objective because they are not
based on a true epistemological foundation. The teachers of
science are also directly responsible for achieving this. It is to
" be noted that research in the United States reached the very
serious conclusion that the teachers of science themselves held
views quite unappropriate to this aspect of learning (Miller 1963,

Schmidt 1967). Contemporary Arab studies also revealed weaknesses



in the wunderstanding of science teachers to the nature and
structure of science and that affects to a large extent their
performance in classes (Aaysh Zaytoun 1986 pp 123-141). These
studies showed that the mean scientific attitudes among students
is closely and - positively related with the levels of their
teachers understanding of the nature of science. In this respect
the National Science Teachers Association (NSTA) in the United
States- declared in the year 1982 that the "scientific literacy for
all citizens" is the main objective of scientific education in

this decade.

Thirdly: Types of Common Errors:

In the light of the conclusions reached 1in this study and
comparison of these conclusions with the findings of similar
studies in their interpretation of the types of common errors
(Rushdi Labib 1974, Nabil Fadl 1975, Fayiz Abdu 1979, Mustafa
Bayoumi 1981, Aaysh Zaytoun 1986) an attempt has been made here to
discuss and explain the results pertaining to the common errors
with the aim of revealing the shortcomings in the process of
teachings. The results of the discussion are summarized below:-

1. Most of the common errors could be attributed to shortcomings
in either the text book or the method of teaching.

2. Some of these errofs are committed because the teaching does
not provide an orchestrated effort to guide the students to
review thé concepts they held in the light of the new facts

they learn.



Most of the errors related to definitions is the result of
rote memory. Furthermore the teaching does not explain
adequately the difference between similar definitions.

Common errors committed in language of chemistry are due to
teaching methods which do not enable the students to use the
basic principles when theyishift a form to the other and they
are likely to forget these principles after a short period of
time.

Common errors related to the understanding of chemical
reactions is attributed to the fact that teaching is confined
to the description of the reaction and properties of the
reacting materials without explaining the dynamic
characteristics of the reaction.

Common errors related to chemical change occur because
teaching does not relate most of the chemical concepts and
the environment of the students.

Errors related to the use of chemical principles and concepts
in distinguishing, explaining and problem solving happen
because teaching does not provide appropriate situations for
the students to practice.

The common errors related to inquiry skills could be
attributed to the fact that the text book does not pay any
attention to this aspect. The teacher also does not show
interest  in this matter because. he himself lacks

understanding of the nature of science.

Most of the errors could be attributed to the fact that



teaching does not play a concentrated role in detecting
errors and attempting to reform them. This means that the
process of teaching 1is not enlightened and leads to the
continuation of faults without reform with all the
implications of that on the process of learning.

Lo. Most of the errors could also be attributed to the fact that
the main focus of the interest of teaching is to prepare the
student for the exams, which means teaching is circling
around specific questions and answefs already known. A thing
that deprives the process of teaching from its meaning, which
prepares the individual with a scientific attitude and not
one crammed with only partial information that does not
enable him even to wunderstand the nature and spirit of

science,

Recommendations
The recommendations of this study centers around the four
basic elements of the process of teaching: objectives, contents,
methods and evaluation. These suggestions are based on the

findings of contemporary studies and researchers in the field of

scientific education in general and teaching chemistry in
particular. The study emphasizes the suggestions and
recommendations related to the nature of science and its

epistemological roots. The main recommendations are:-

1. The teaching of chemistry should reflect the humanitarianism



and internationalism of science and its ability to develop
and promote international relations.

The teaching of chemistry should confirm that scientific
knowledge is a moral and that it is the outcome of human
vision and creativity, that it is tentative, developmental,
uhified, parsimonious and testable (Léderman 1986).

It is essential to set the chemistry curricula according to
the structure of discipline and to analyze the contents of
the science of chemistry to find the basic forms of this
science to determine the subject that is to be taught to the
students and to facilitate the process of learning.

The contents of the curricula should be equipped with the
means that illustrate the philosophical framework of science
which makes the students feel the spirit of science and enjoy
the scientific research (Fuller 1981).

It is necessary to functionally incorporate the studies and
scientific activities in the content of the text, that is to
say the book should discuss the facts and concepts in the
form of narrative inquiry throughout by the presentation of
the appropriate experiments and researches which consider the
student as a party to the discussion and not only a recipient
to its final conclusion (Medhat Al-Nimer 1985).

It is necessary to take into rconsideratiqn the ultimate
objective of making ﬁhe school text is not to prepare the
students for the exams and the serious implication of this is

the process of making a text book (Lowe 1972 p.840).
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It is necessary to build the <content of the chemistry
curricula upon the basic chemical concepﬁs and principles and
to avoid whenever possible the unnecessary details which are
difficult to memorize and do not help the students to
perceive the structural frame of chemistry (Nabil Fadl 1975
p. 264). | |

The teachers of chemistry should be made aware of the nature
of chemistry and 1its scope based on the latest researches.
THét would enable him to specify the objectives of his
teaching in a way that does not contradict with the nature of
chemistry (Nabil Fadl 1975, p. 269).

The teacher of chemistry should be aware that the subject of
learning is only a means for developing mental abilities and
skills, That‘ means teaching chémistry in secondary schools
should not be confined to giving students new information
whenever he shifts to a higher class form, but it should
rather be oriented towards developing the ability of the
student to use this information and relate it to matters and
maintain the effect of learning for a resonable period of
time.

It 1is necessary to reconsider the traditional concept of
discussion inside the class. A large number of teachers are
confused between the discussions which estimate the mind and
the traditional questions asked to attract attehtion " (Medhat
Al-Nimen 1980, p.45). The basic aim of the discussion is to

estimate the critical thinking necessary for understanding ot



L1.

L2.

L3.

14.

L5,

science. It is then very wrong to present the information
without discussion for that 1is even against the nature of
science (Lowe 1972).

It is necessary to observe the dynamic correlation between
the theoretical and practical studies for each is
complementing the other. It is also neceséary “for attaining
this objective to reconsider the role of the laboratory in
teaching chemistry in the secondary school and to replace the
experiments that look like cookery books with modern ones
which gives the student the freedom to explore and create
things and not only a machine obeying instructions (Fuller
1981).

It 1is necessary to emphasize the evaluation of the basic
chemical concepts andrprinciples and the related cognitive
abilities. As for the understanding of the student to these
aspects is basic to teaching chemistry in secondary schools
The evaluation should not be restricted to the application of
information already studied but it should rather be an
educational process that helps the students to develop
critical thinking and creativity of mind.

It is necessary to review the system of examination in
general and school chemistry exams in particular and to
develop the system to conform with contemporary views in
fields of science education.

It 1is necessary to design tests for measuring inquiry skills

on the school or the national level. This demands the
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development of the institutions of the Ministry of Education,
to enable it to carry out this programme.

It is necessary to create an atmosphere of cordiality between
students while testing them. This would ease tension
associated with the exams in our schools which affects
négatively the output of 'the process of 1learning. The
atmosphere of cordiality, normality and encouragement help
the development of positive behaviour among the students as
effective participation (Leaderman 1985, pp. 649-662). We
therefore agree with the view the process of evaluation is an
educational activity and not only a judgement on the

students.
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INTRODUCTION

The importance of studying the common errors among students
was highlighted in several studies. The study of these common
errors is essential to the understanding of the teaching/learning
process and its» shortcoﬁingé as an"elehehtary and basic step
towards the developﬁent of this process (Al-hawaj 1985, Nabil Fadl
1975, Mustafa Bayomi 1981, Fayez Mohamed Abdu 1979, Rushdi Labib
1974, N;ffield Advance Science 1972).

Although it 1is agreed that this study is of a profound
importance in the field of education in general, yet, we see it
should be the focus of special interest in teaching chemistry, in

particular for various reasons that include the following:-

1. Chemistry as a science was subject to quantitative and
qualitative developments so that it includes now about 31
disciplines (Paul Westmeyer, 1983, pp 265-270). This prompts
a review in methods of teaching chemistry in Universities and
Schools to cope with the developments in the science.

2. The challenge faced as a result of developments in chemistry
is to look into the basics of the science or the "Structure
of Discipline" as referred to by Jerome Bruner who confirmed
that understanding the structure of discipline makes the
subjects of study more éomprehensible aﬁd more applicable in
other situations. Upon the understanding of the concept of

structure of discipline, chemical concepts and principles



were selected as fundamental aspects of learning for studying
the related common errors.

3. The students are faced with certain difficulties in studying
chemistry, major among these is the problem of retaining or
"remembering chemical facts. To find out these difficulties it
is necessary to 1ook into the methods of teaching chemistry,
the relation between the difficulties pertaining to the
teaching methods and the common errors among students

resulting from these difficulties.

Chemistry is a basic subject of study in programmes of
education in secondary school as it helps the students to acquire
mental abilities and Skills in addition to dexterity and
scientific attitude. Furthermore, the study of chemistry is
essential ‘for students to continue their higher education in
several fields including Medicine, Pharmacology, Engineering,
Agriculture, Industry, Public Health, Geology, and Environmental
Education.

Secondary education 1in Bahrain has witnessed since its
beginning in 1940 and up to the present, several stages of
development and reform. The last decade in particular was marked
by extensive efforts to promote education. A new system was
introduced in 1981 to devélOp secondary education and a number - of
committees were formed to set new curricula and make school text
books. That reférm was reflected on the chemistry syllabus, yet it

is still subject to critisism and there is a growing demand to



develop the school chemistry curricula and text book to cope with

development in the science. (Luluwa Al-Kalifa,1986f

The Problem of the Research
Analysis of the results of placement test in chemistry for
freshmen students in the faculty of Science, Arts and Education in
the University of Bahrain iﬁ'l984, compared to theii results in
the secondary school certificate for the same year shows a

significant difference as illustrated in the following table:-

Type of No.of Mean Standard Correlation value of
test Students value _deviation coefficient "t" test
Secondary
School
Exam 114 79.53 10.19

0.7 49,9
Place-
ment test 114 29.2 10.40

The results of "t" test on the correlated difference between
the degrees obtained by the students in the two tests indicates
high differences at the level of significant (0.01). These
differences confirm that the students are facing difficulties in
learning chemistry. 1In view of the value of the correlation

coefficient it is seen that there is a positive correlation



between the achievements of the students in the two tests. This
means the performance of the student in the secondary school test
is related to his performance in the placement test. The problem
of this research may be stated as follows:- "To find out the
common errors pertaining to the basic chemical concepts and
principles and the related mental skills aﬁd abilitieé among
freshmen students in the faculty of Science, Arts and Education
and to make an attempt to find out the reasons for committing
these errors, in the 1light of its relation to the process of

teaching chemistry in secondary schools".

Assumptions
This study is based on the following assumptions:-

1. Chemical concepts and principles are most important bases of
education needed for proceeding with a university education
in the field of chemistry.

2. Chemical concepts and principles are considered adequate
means to develop mental skills and abilities.

3. Common errors among students indicate the difficulties
pertaining to the teaching process.

4, Common errors among students could be pinpointed by use of

diagnostic tests.

Operational Definitions
1. Freshmen Students:

The students enrolled in the faculty of Science, Arts and



Education at the University of Bahrain who passed the
Secondary School Certificate in the academic year 1984.
Common Errors:

In light of the previous studies that dealt with this concept

~(Nabil Fadl 1975, Al-hawaj 1985) the common error is defined

in:this study as follows: -

"The error that is the result of poor mental ability and
shﬁlls related to basic chemical concepts and principles. The
fault is repeated at an average of 10% or more in the
student's performance in tests meant to measure these
abilities and skills".

Chemical concept:

Chemical concept is defined as "an abstract of a situation or
a daily experience in life". Concepts do not refer to certain
incidents but rather to abstract beings taken from a group of
several incidents and given a certain name. Concepts help in
arranging and classifying experiences.

Chemical Principles:

In 1light of the contribution of psychologists and
Educationalists (Davis 1984, Gagne 1970) the principle is
defined as follows:-

"It is a relationship between two concepts or more that may
take the form of a conditional phrase and be repeated in more
than one situation". The princibles help to demonstrate, and

explain, forecast and control of phenomena.



Cognitive Abilities:

In light of the previous studies (Nabil Fadl 1982) cognitive
abilities is defined as follows:-

"A  group of behavioural characters related to the perception
of different situations and relevant information and
reCalling them to settle the pfoblems encountered by the
individual. examples: Recognition, translation, explanation,
prediction and application".

Inéuiry Skills:

In light of the contribution of previous studies (Nabil Fadl
1982) it is defined as follows:-

"Inquiry skills are groups of behavioural characters related
to the wused processes and methods of scientific research to
find a solution to a certain problem, exahples: Observation,
problem determination, hypothesizing, designing experiments,

determining experimental variables and interpreting data".

Limitations
This study is limited to the (freshmen) preliminary students
enrolled in the faculty of Science, Arts and Education of the
University of Bahrain for the academic year 1984.
The study 1is 1limited to the basic chemical concepts and
principles included in the chemistry text book for secondary
schools in the State of Bahrain for the year 1984.
The study is limited to the evaluation of the cognitive

aspect of the learning and the related mental abilities and



skills.

4, The focus of interest of this study is the common errors
prevailing at an average of 10% in the performance of
students in the test designed to measure their mental
abilities and skills in relation to chemical concepts and

Vprinciples. | |

5. It is not of interest of this study to evaluate either the
syllabus or the method of teéching, however, it will refer to
ex;mples in which syallbus, teaching methods and evaluation
had obstructed the students perception of basic chemical

concepts and principles in secondary schools.

Method Followed in the Present Work
The method used in this study is the Analytical Survey Method

(Leedy 1974).

The importance of the study:

1. One of the basic important results of this study is to offer
a classification of the errors and to identify whether they
are related to textbooks, teaching methods or the process of
evaluation, and as such the study could be considered to give
guide lines to teachers and planners of chemistry curricula.

2. In the light of this study it is likely'that an appropriate
reformative: programme for the teaching of chemistry may be

developed .



3. The work presents a criterien reference test to be wused in

evaluating the performance of freshmen students.

Procedures Followed
The following procedures were followed in dealing with the

problem of -the research.

Determining the Fundamental Aspects of Learning:

The relationship between the processes of teaching and
learning in one hand and evaluation in the other becomes clear
which determine what the students should learn from the basic
concepts and principles of knowledge. Evaluation 1is closely
related to these aspects and it is quite often based on testing
the understanding of students to these aspects and the related
cognitive abilities and 1inquiry skills. It is thus of profound
importance to determine the fundamental aspects of 1learning as
that 1is essential to design tests to measure the understanding of
the students and also to find out the reasons behind the common
errors committed in these aspects.

The fundamental aspects in learning chemistry were determined
in this study in the light of three basic criterion: Nature of
Chemistry; objectives of teaching chemistry in secondary schools
and flexibility of the,curriculum. To attain these the researcher
made use of previous studies (Rushdi Labib 1966, Nabii Fadl 1975,

Chem. Study 1963, Nuffield Project 1966, CBA Project 1963) and the
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