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ABSTRACT

This study an action research intended to improyeomn students’ abilities to write
chemical symbols and formulas correctly while stagyChemistry in the college (KCTE) that |
am serving as an instructor. The specific objestioéthe study were a) to identify the major
difficulties of students in writing the most comntprused chemical symbols and chemical
formulae for common inorganic entities, and b) talde students write the correct chemical
symbols and formulas for these common inorganionet& entities.[AJCE, 4(1), January
2014]
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THE PROBLEM OF THE STUDY AND ITS OBJECTIVES

From my experience of teaching in the Kamise Celle§ Teachers Education (KCTE)
since 2002, | have found that most of my studestk tonfidence in writing chemical symbols
and formulas. This problem was aggravating esggaiath the first and second year students. It
was what | have been confronted from studentsedfiit activities like class work, individual
and group activities, and tests on different casirsk General Chemistry-1,11 and Analytical
Chemistry —I.

This difficulty has caused paramount consequenblpms in turn. For instance, when
students were unable to write the correct chenstatements in any consecutive courses that
they take, it was difficult for me to measure wlegtthe objective of the course were attained or
not. In addition, during assessment and examinasome students lose their confidence and
trying to copy from friends, their own short notasfrom their exercise books. And this was the
major task where | and most instructors get buggd@ally on final examination that comprises
40% of the complete semester course. Thereforekimgmith improving students™ ability in
writing the chemical symbols and formulas for méstquently used species is the point |
preferred to start in reducing this problem.

Studies (1-2)) argued that success in studying @tgndepends upon the familiarity of
students with a few basic ideas, conventions, amthods upon which later studies are built.
When a student has achieved mastery of them, fughalies can be pursued with greater
confidence. One of the studies (1) further adds whthout mastery of these concepts, students
are likely to find higher levels of study in Chetrysdifficult. Specially, the use of chemical
symbols, formulas, writing chemical equations, gkltions involving moles (solids, gases, and

solutions) etc are areas where students of chentistfinners face most challenges.
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Majority of the students that join our College fad#éficulties in chemistry courses.

Many of them fear even to join natural science depant. As frequent rumours in our college

show, most students perceive science subjectsasi€ihemistry to be the most difficult one. In

addition, they may have experienced poor achievenmenscience subjects and also had

misconception of science concepts like that ofingithemical symbols, formulas and the like.

As explained by previous study (2)

“A chemical formula is a combination of elementaimbols and subscript numbers
that is used to show the composition of a compolind.a shorthand method for
representing a chemical compound. A formula cossi$ta collection of chemical
symbols, telling the kinds and numbers of atomserein the compound. Today the
rules for writing chemical formulae are set by themenclature Committee of the
International Union of Pure and Applied Chemistiy RAC) and chemical formulae

that follow the rules of this committee are saiddtbow IUPAC nomenclature.“(p.

32)

However, only few students in my class (not momntken approximately) were able to

mention examples for elements and compounds theg whowed to list under the title of

classification of substance following their acceplid PAC rules.

on:

Having these issues in mind, this study takes ¢llevfing basic questions to be focused

What difficulties do students have in writing mesimmonly used chemical symbols and

simple chemical formulae?

Can | improve students’ ability in writing chemicaymbols and formulas of these

common inorganic entities?

It has been argued (3) that at the beginning ofcanyse, students start their study with a

set of beliefs about the nature of learning andtwhay intend to achieve. These beliefs are

derived from earlier school and learning experierae well as their current goals and motives.

58




AJCE, 2014, 4(1) ISSN 2227-5835

Therefore, an understanding of how students leannhelp teachers to devise effective strategies
for teaching.

This requires that research into the learning m®c® made accessible (4) to facilitate the
development of students’ views of knowledge, anddetts need to be supported at the
appropriate level. Furthermore, it is stated (2 th student, who strongly believes that there is
only one correct answer for a given question, filll an exercise which shows a multiplicity of
possible interpretations confusing and unhelpful.

Here in KCTE, many of my students (especially thosbl12 were) facing challenges to
classify substances as elements, compounds, artdresxn class activity while | was teaching
them about substances and their classificationene@l Chemistry-l. For instance, they have
categorized methane and ammonia under elementbleuttadecide for diamond and graphite;
and when asked for water if it is pure substanoejesof them answered that it is a mix of
foreign matter like dust, fallen leaf of plants amuseen microbial. = Due to these and related
challenges | faced while teaching this course, shigly is considered with the following main
objectives to be attained at last:

* To identify the major difficulties of students inriting the most commonly used
chemical symbols and chemical formulae for comnmamganic entities.

* To enable students write the correct chemical sysnand formulas for these common
inorganic chemical entities.

| believe that the study enables students know lsic rules and principles of
representing elements with their symbols and comg@sewvith their formulas. Hence, it plays
great role in decreasing students’ problem (chgdish with respect to writing symbols and

formulas of common chemical substances. In thisdystgtudent's ability implies the
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knowledge/skill of the student in writing the chealientities which is revealed through specific
achievement test. The chemical entities refer ¢octiemical substances namely simple chemical

elements, compounds; and most common mono atordipaly atomic ions.

REVIEW OF RELATED LITERATURE

Names and symbols of the chemical elements are pathe language of chemistry (6).
They constitute about 91 naturally occurring eletedound on earth. It is further argued that
once someone is familiar with the name and symbblglements, it will be easy to write
chemical formulas and to do some chemical calanatioo. The symbols of chemical elements
are abbreviations that are used to denote cheeligalents (6).

The symbols of elements used today were first sstggeby the Swedish Chemist
Berzelius. The name of the element is usually @erifrom English, German, Latin or Greek
words. Therefore, these chemical symbols are the $land representation of the full name of
an element. This way the symbol of an element sgmis a definite quantity of that element too,
for instance one atom. The symbol of an elemetitashort way representation for the name of
an element (7).

Pictographic symbols were employed to symbolizenelgs known in ancient time, for
instance to the alchemists (6). Some of the earigsibols were those used by the ancient
Greece to represent the four elements: earth, direand water. These were adopted by Plato
using the Pythagorean Geometric Solids. As othematal substances were defined, symbols of
the planets were used. Over the centuries, a graay symbols came into use. Although there

were many similarities, the secrecy of the alch&smssulted in many variations. For instance, it
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was stated (8) that Geoffrey Chaucer, in his Carieoman's Tale from th€anterbury Tales,
related the symbols as:

Gold for the sun and silver for the moon,

Iron for Mars and quicksilver in tune

With mercury, lead which prefigures Saturn

And tin for Jupiter. Copper takes the pattern
Of Venus if you please! ...

A chemical formula is a group of symbols which denane molecule of an element or of
a compound and represent the elements which foatnctmpound and the ratio of their atoms.
In writing chemical formulas of compounds, we ndiest know the valences of elements and
different radicals in which valence is known as twenbining power of atoms in a chemical
formula (7). In fact, valences have more meanindeuying than merely numeric combination
of atoms.

Research (9-10) has also shown that universityestisdin Ethiopia misunderstand the
meanings of symbols and formulas of solid substanthese researchers then suggested that
deriving formulas from demonstrated or self-buitustural models would give students the idea
that formulas are shorthand forms of structural e®ar of building units of the structure of
molecules or unit cells. After their empirical rasgh on spatial ability in different cultures they
recommend that the structural images should bediatoe between the macro-phenomena and
chemical symbols (9-10).

Johnstone (cited in 11) argues that chemistry atronkevel is what we experience in
kitchen and daily situation of our life. But, chestny, to be fully understood, has to move to the
sub-micro situation where the behaviour of substans interpreted in terms of the unseen and
molecular and recorded in some representationgliage and notation. And | believe that this is

where most of concepts are chunked. The majoriya idhemists detailed in laboratory, text
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books, webs, etc in vast pages of paper is nowceztlin symbols and formula of compounds to
not more than 2-to 3- letter representations. Theilebe easy to understand and later apply
them in chemical computations only for individuad$ good chemistry backgrounds and
experience. For beginners, even instructors, insemore challenging and needs devotion.

Other scholars (12) also stated in their study diffitulties in the learning of chemistry
can be precipitated by a lack of chemistry langusige This can have huge implication when
students move on to further learning as the lac&noéppropriate understanding of fundamental
concepts from the beginning of their studies caerfare with the subsequent learning. Still
others (2) cited students’ problem as follows:

Studies conducted by Savoy (1988) and Hines (198@@ revealed that students
have difficulties in writing chemical formulae. Iis early study, Johnstone (1974)
reported that the problem areas in chemistry, frpupils’ point of view, persisted

well into university education with the most diffictopics being chemical formulae
among other topics. The findings from the reseaothLazonby, Morris, and

Waddington (1982), Schmidt (1984) and Bello, (198&ye shown that students’
persistent difficulties in solving stoichiometricoplems are partly associated with
their inability to write chemical formulae corregtl While, a study conducted by
Anamuah — Mensah and Apafo (1986) revealed thatests in Ghanaian Senior
High Schools have difficulties in learning certaghemical concepts such as
chemical combination. According to the study, ab66f6 of the respondents
indicated that the topic chemical combination wakes difficult to grasp or never

grasped (p. 32).

In generally, the major problems students face garrling chemical symbols and
formulas are summarised as follow:
* In symbolizing elements, we can use first lettdy anm first and second letter only or first
and the second prominent letter in the name ofl@ments but this over loads students
with huge information and need care not to leadestts to confusion (12).
» The primary barrier to understanding chemistryasthe existence of the three levels of

representing matter (Macro-level, sub micro-leveld asymbolic level). It is that
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chemistry instruction occurs predominantly on thesmabstract level (the symbolic
level) (13).

» Students do not understand the meaning of Romareralgnthat are put in brackets of
IUPAC names. Examples Iron (lI) sulphide was wnti@s FeS2. Also in the same
compound, Iron was written as Fe2, in Copper @tjaoxophosphate (V), Copper was
written as Cuetc. (2)

» Students have problem with what valences are ambtianderstand the role they play in
writing of chemical formulae (2).

» Writing the correct formula of some radicals ananeoions is also a problem to the
students. Examples sulphide was written as SO3S4nd, tetraoxophosphate (V) ion
asPO:~, PO, P4, Nitride ion a¥03, NO™ ; trioxocarbonate (V) ion eS0;7etc (2).

» Combination of some cations and anions to formnaégbmpounds is a big problem to
the students due to the problem they have withneal€?).

* The correct names of some radicals are a problestutients (2).

RESEARCH METHODS

In conducting a given study it is necessary to $pdhe subject of study from which
appropriate data could be collected (5). Clearlgcdying the sample of study and study
methods will help for proper collection and anadysi data obtained.

Due to these facts, this study folloasnveniencenethod of sampling for many reasons.
For one, the subject teacher-student contact piidlyaielps to explore students background of
the problem in detail. On the other hand, the bilita of class in collecting, analyzing and
implementing the proposed action are seen to chibds@pproach. Lastly, challenging the time
constraint expected while implementing the act®oadnsidered in selecting this method.
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The subjects involved in this study are all N12ldy class students who took the
introductory General Chemistry—I (Chem. 101). Tlengle contains 13 female and 12 male
students in sum which constitutes 25 participaritthis class. It was these 25 students from
which data were collected through data collectamyig.

Studies are based on information that is collettedugh different instruments or data
tools. Here in this study, observation and speecifibievement tests are the major methods used
to collect data. This gathered information was yaed and interpreted further to arrive at the
possible solution regarding the problem under stlitig specific achievement test was delivered
to students on the contents of writing symbols dodnulas of substances. Students’
participation confidence and performing the acyivit class was observed while practicing the

writing of symbols and formulas.

DATA ANALYSIS
Achievement Test Data
The achievement test was administered to studatiighe following main objectives:
* To explore students’ pre—conception of the problbased on their past experience.
* To identify the main challenges that they face mting symbols and formulas.
* And lastly to devise the most suitable mechanismngtervention and taking the action.
With these objectives in mind, a concept test dairig seven questions (see appendix 1)

the last two of which are blank space have beeneatel to 25 students and the results of these

first five questions are summarized as in the foilg table.
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Table 1: Achievement test summery along with respepercentage

Q .No Alternatives

A B C D

1 1(4%) 0 228%)* 2(8%)

2 5@20%) 6(24%) 4(169%)* 10(40%)

3 7(20%)* 7(28%) 7(28%) 4(16%)

4 2(8%) 20(B0%)* 1(4%) 2(8%)

5 520%) 6(24%) 12(48%)* 2(8%)

* represents the correct alternatives to each gurest
The numbers and percentage under each alternatiteysl represents the number of

students who chose the respective letter as arntwgrassume and the relative percent in the
total participants. For instance, for Q.Nol, ong gtudent has chosen alternative letter A as
answer which accounts 4%, twenty two (22) studbatge chosen alternative letter C as answer
which is 88% of the participants and only two (B)dents chosen alternative D as answer based
on their understanding which is 8% of the partiniga

The 7" achievement test question was provided in tablenascolumn containing names
of three elements intentionally selected and tle®rs& column containing the blank space for
students to write the symbols of each respectiemeht. The results of this response are
provided as in Table 2.

Table 2: Symbolizing Names of elements

S.No | Elements name Correct answer Incorrect answer
1 Boron 17(68%) 8(32%)

2 Barium 8(32%) 17(68%)

3 Sodium 22(88%) 3(12%)

Average 15.67(62.67%) 9.33(37.33%)

These elements were chosen as they are most fitquead by participants in different
courses and all are from representative or maiokb&dements. Boron is chosen from elements
that can be represented with the first single léttam the name of the element. Barium is chosen

from the elements that can be symbolised with st &nd other letters from the name of the
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elements, and Sodium is chosen from the elemeatscin be symbolised from the name of
elements with other than English name and commaituitents.

On average, as can be inferred from the Table 762 of the students were able to
symbolize the three chosen elements correctly baddst need support still even to symbolize
the most common elements. In fact there is no shathematical formula to derive the symbol
of elements from their chemical names. Howeveis fossible to train how to select letters to
represent each element with their chemical symbols.

But the 37.33% of the participants, for instanepresented Boron (B) as Bo — by three
students, Br — by four students and Be- by ondesit. In a similar way the element Barium
(Ba) was symbolised as Be-by five students, Brday students and Bi-by one student. For
sodium (Na) elements, one student symbolised €asone student as N@nd one student as
N>.

In addition to this, students were provided withesfion (Q.Nol, appendix 3.1) to
differentiate the formula of oxygen molecule;J@om the symbol of the oxygen atom (O). The
result of response is summarised by Table 1 on @Q.Mah alternative C is being the correct
answer. This implies that majority of the studef#8%) were able to separate the formula of
molecule, in this case oxygen, from the symbolroftom. But this is not to say that all students
were able to do so. There are students (12%) wisimderstanding or alternative conception of
the symbol and formula of elements.

Two questions (Q.No2 and 6) were provided for sttsléo check whether they can write
the binary ionic and covalent compounds keepingajgropriate ratio of the involved atoms.
Question number 2 was intended to alleviate stwdesdnception of writing binary ionic

compounds between magnesium and nitrogen keepaigvidlence correctly. Based on Table 1
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indicated above, only few students (4%) were ablevtite the correct chemical formula of
magnesium nitride as MY.. This indicates that either these students weablerto identify the
valence of each element or unable to use thesacedgcriss-cross application) to represent the
chemical formula required.

In a similar fashion, Q.No6 was used to explorelais’ ability to work on the reverse
action of binary covalent compounds. That is ta tes“if students can represent the chemical
compound name with its formula, they can also wamkthe reverse-they can name the given
formula of the compound with its correct chemicaime”. However, only few students in each
(20% for both S@ and NOs) were able to name the given covalent compoundectly, see
Table 3 bellow. On this base, these students weable to remember the Greek numerals like
mono, di, tri, tetra, etc in naming the covalentnpounds which they have learned at the lower
grade levels (G7 to 10). And this has its own inhmacdetermination of atomicity of the given

compound in writing and naming the chemicals.

Table 3: Writing formula of binary covalent compois

Compound S© N>O3 Average
Correct Answer 5(20%) 5(20%) 5(20%)
Incorrect Answer 20(80%) 20(80%) 20(80%)

The third question was used to explore studentdityain symbolizing the poly atomic
ions and writing their formulas appropriately, Spég the appropriateness of valence of ions
and proper usage of parentheses. But only few stad28%) were able to properly outline it.
Most of the students (72%) faced difficulty as oated in Table 1 in writing the correct
chemical formula of Strontium sulphate (SO herefore, this part of the concept is area wher

students need support on the basics of rules guittatons of writing the formula.
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With the fifth inventory question, aimed to alledaastudents’ ability of the binary acid
formula from its given name, only 28% of them walde to name the hydrochloric acid, HCI,
correctly. In a similar way, for the sixth questidesigned to determine students ability in
writing the correct formula that can be formed kew Hydrogen and Nitrate ion, only one
student (4%) answered the question correctly winighlies that students were unable to write

the symbol of nitrate ionN03). For instance, 80% of them gave a respons¥@s, 8% as

HsN, and 8% as HN. This also confirms that studeetdrsupport in identifying the formulas of
poly ionic atoms.

In general, from the seven questions administecedtiidents in investigating their
achievement on chemical symbols and formulas démtiht inorganic compounds and marked
out of 10%, only 64% of the total students scoradaks and above with none scored 9 marks
and above . All the rest 36% scored 2 to 4 markg, @ee the following frequency table and its
respective bar-graph bellow. In sum, the averagedeagpoint of 25 participants evaluated out of
ten (10%) was found to be 4.92 with standard dewnatf £1.47.

Table 4 Frequency distribution of students™ achiemet for pre-intervention
Scored points out of 10% Frequency (f) Percentége (
i

16

16

28
24

PO OINOO|OAWN|EF

O O~

0
Total (n)

NIOIOIRINO|IN R RA RO

5 100%

Graphically, students” achievement is illustratesl fallow using the frequency

distribution of achievement scored in Table 4 above
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12

10

M scored points(10%) ® Frequency (f)

Graph 1: Graphical illustration of students’ acle@ments for pre-intervention.
Observation Data

As seen during evaluation for learners’ prior cqicemajority of them were not
voluntary for direct examination saying they hadtdrelearn it first. Even though this way
response is natural response of all, in this das&ni imply to me that they hesitate themselves on
this concept. Many of them lost confidence evesit@n the achievement test exam. This was
what they have reflected orally to me during asegskr students pre-concept. On the other
hand, three students (1F and 2M) took more timengwer the questions provided. For instance
when 29minutes was elapsed, almost all but threthede summit the exam. These students
wined their work 10min late to their friends of sastatus.

The majority of students have faced challengesnea or both of the following areas
implying that there should be intervention to métkem capable of doing the intended activities.

» Some of the students were unable to correctly namsymbolize the chemical elements
provided. This was the case for even the most camyrend frequently used elements

like Boron (B), Sodium (Na) and Barium (Ba). In #@ahh to this, some of the students
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were unable to distinguish the difference betwé&ensyymbol and formula of the diatomic
elements (molecules) like that of oxygen.

» Another challenging problem for the students waisigr the chemical formula for most
common inorganic compounds like that of binary coebmpounds, binary covalent
compound and ionic compounds containing poly atdomns. With this respect students
were unable to determine valence of common elemamds hence, face difficulty in
keeping the appropriate ratio of atoms in the campl¢s), which is most often known as
atomicity. The use of parentheses was also notaay &sk specially when writing the
formula of poly atomic compounds.

To overcome the above observed challenges the $bedged on two main activities to
be accomplished:

I. Practice on Symbols and Formulas of elements

Making students practice more on symbolizing thenes of chemical elements and let
them recall the origins of names of elements ameisrtor symbolizing which they were
familiar with in the lower grade levels. In this yafter the students explore the underlying
meanings of symbols, they will be allowed to preethow to memorize them easily as
suitable for individual students. Then they woulkel tmade to compare the symbol and
formula of elements.

ii. Practice on writing the Symbols and formulas of @oomds

Explanation would be made for students on detengirthe valence and formulas of
compounds containing the binary and polyatomic .idfigally students would practise
how to follow the Criss-Cross Method of writing chieal formula which helps in

retaining the proper atomicity and parentheses.
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Those possible actions to be taken were planeddisated in table below (all dates are

in the Ethiopian calendar):

Table 5: Action plan

No Activities to be done Time Resources
1 Practice on | Naming and symbolizing of | Tues day Sheet of paper with
Symbols and| elements 30-04-2005 the list of elements
Formulas of name and rules of
elements 4:45-5:35, symbolizing
8:30-10:00
Comparative description of | Thurs day Table containing all
symbols and formulas of 02-05-2005 the 7 diatomic
diatomic elements, chunking elements (common)
the symbol with local 3:40-4:30 with their symbols and
memorization. 5:35-6:25 formulas
2 | Practice on | Determining the valence of | Friday * Periodic table
writing the elements, mono atomic ions| 03-04-2005 « Name and formula
symbols and | and poly atomic ions. of polyatomic
formulas of 4:45-5:35 elements
compounds 5:35-6:25 « Table of valence
Applying the criss-cross Tuesday * Charts of +ve and —
Method to write formulas of | 07-05-2005 Ve charge (as
different compounds. valence)
4:45-5:35, « Table showing criss:
8:30-10:00 cross method

Symbols of three elements that are derived by utiegf! letter, £' and 29 letter, and

from the corresponding Latin names of the elememse provided to students to hame them

correctly assuming that if the students can naraesyimbols, they can easily handle the reverse

too. And the final result was summarised usingfttiewing table.

Table 6: Naming the symbol of an element

Q14 Symbols of elements  Average
B Ba Na

Correctly named 13 22 22 19(76%)

Incorrectly named 12 3 3 6(24%)

As can be inferred from this table, majority of gtadents were able to name the symbol

of each element (52%B, 88%Ba and 88%Na) corre@ty.average, 76% of the total students
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were able to give the exact chemical meaningsdaymbols of elements provided. This shows
that most students can name the elements if theysapplied with their correct symbols.
However, the challenge of differentiating symbatsl #&ormulas of an element from one another
is still with doomed progress. For instance, ou2®fparticipants allowed to differentiate symbol
of Oxygen atom (O) from its formula, only 32% weegpable to select O as the correct choice.
The rest 68% selected,@s the symbol of oxygen atom.

Before writing the formula of the compound(s), eatddent was supplied with resources
like chart of ion name, ion formula, and their esponding valences for both simple and poly
atomic ions in separate sheets. In addition, thesevgiven several examples of binary covalent
compounds and practiced much on symbolizing andingamsing the Greek numeracy like
mono-,di-,tri-,tetra-,etc.

In writing the symbol of binary (ionic) compounddmost more than half (52%) of them
were able to respond correctly. For instance, duR% participants allowed symbolizing
Strontiumiodide (Sg), 13 of them responded correctly while the restotzhem responded
incorrectly like as Sgl Sklzand Sgl,. Surprisingly, zero valence has been used by thtesients
to write this formula.

In a similar fashion, tables of polyatomic ions rajowith their name and valence
numbers were given for each student. However, o of them were able to symbolize
Barium hydroxide correctly as Ba(OH) From the rest 16 students, 14 of them stillethito
apply valence and 2 of them failed to apply pares#¢ls. For instance Barium hydroxide was
written as BaOH and BaQHby the students.

Lastly, two binary covalent compounds namely Sudllnxide (SQ) and

dinitrogenmonoxide (BD) were to be named by students, assuming thaidests are provided
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with symbols of compounds they can name it eaSihe resulting summery is provided as the
following table.

Table 7: Naming binary covalent compound

SO N2.O | Average
Correctly Answered 18 17 17.5(70%)
Incorrectly Answered | 7 8 7.5(30%)

As one can deduce from the table above, on aver&§é,of the students (72% $énd
68% NO) were able to name the binary covalent compowntistheir correct chemical names
and the corresponding Greek numeracy. In a sinfdahion to the pre- implementation, a
summary table is used to evaluate the achievermashatfter implementing the action, see Table
8 bellow.

Table 8: Summery of achievement test for post-ugetion.

Q.No [ A B C D

1 8(32%)* | O 17(68%) | 0

2 3(12%) | 1(4%) 8(32%) | 13(52%
3 0 14(56%) | 9(36%)* | 2(8%)

4 15(60%)* | 3(12%) | 3(12%) | 4(16%)

5 1(4%) 16(64%)* | 1(4%) | 7(28%)

From the seven items used in investigating studextisievement on chemical symbols
and formulas of different inorganic compounds aratked out of ten, 88% of the total students
scored 5 marks and above with which16% scored &sreard above. The rest 12% scored 2 to 4
marks; see the following frequency table and ispeetive bar-graph bellow. The average grade
point of 25 participants evaluated out of ten (1G#b@r intervention was found to be 6.36 with

standard deviation of +1.93.
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Table 9: Frequency distribution of data for pospiementation
Scored Points out of 10% Frequency(f) Percent %
1

© |0 (N[O |0 |~ Ww]|N

Rrlwlw|djlo|la |k |k |k ]|oO
N
~

[y
o

The graphical demonstration of students’ achievenf@mpost intervention is drawn as
the following bar graph. As can be seen from thaplyr the blue lines show scored points out of
10% and the red lines represent the number of stadeored the respective points. From the

graph and frequency table, no one scored 1 mark n# marks are scored by one student each.

1z

10
10

1 2 3 1 5 6 7 8 9 10

M Scored points M frequence(f)

Graph 2: Graphical illustration of students’ acle@ments for post-intervention.
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On the opposite extreme, there is one student wbieed 10/10 mark and three students

who scored nine. And the average studefits6(36, S=1.93) scored greater than pass mark.

The observation | made was that majority of thelestiis know that the first letter in the
symbol of an element should be capitalized. Butrth#gficulty was which symbol from the
name of the elements should be the chemical syoflibe element. For instance, Boron (B) was
symbolised as Bo, Br, and B while Barium (Ba) wgmisolised as Ba, Be, Br and Bi. Even
though there is no single mathematical rule tordatee the symbols of chemical elements, after
discussing on the underlying rules and principtese were great progress to represent elements
with their chemical symbols. Some of them even ski mechanisms of rote learning
(memorization) of the symbols locally and indivitlya

There were some students, tallied to three, witbumderstanding of that there is no
difference between O and,®aying that both represent oxygen. | have fouragtudents while
discussing in class that they are familiar withsth® and @but they said it is very challenging
to outline their differences. All of them were alb apply the rule to Br and BiICl and C}, etc
after discussing with them on O ang. O

The problem for the majority of the class was howdétermine valence of element and
ions. Particularly students were unable to writatitthe valence of ions, and many of them were
confused with the concept of valence and oxidatiombers. No one refused to sit for the exam
but one of the students asked me whether they ¢akédthe exam tomorrow because they were
not ready to take the exam that day?” This impled they were (at least) voluntary to sit on the
exam with great expectation to achieve high.

Immediately after they were out from the exam, samhéhem took out their personal

Periodic Table to check for the symbol of elemdptse female). Three other students took out
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their exercise books and were debating for the tdayitrogen monoxide” is symbolized (1
female and 2 males). Within 35-48 min, all excépeé students submitted the exam. The last
student stayed for 54 minutes. | have used arxg&)rio threat this paper individually and she
scored 7 out of ten. With major probability, thisglies that this student gave attention to score
more and not to lose the mark.

Using the observation and specific achievement tth were collected and analysed
about students’ ability of writing the chemical dyots and formulas of most frequently used
inorganic substances. In symbolizing elements (liled of B, Ba & Na), the students showed a
progressive change from 62.67% to 76%. Howevediffierentiating the symbols and formulas
of elements, they need still an additional supgeot.instance, from the total participants 68% of
them were unable to differentiate the symbol ofgety (O) from the formula of oxygen £0O

On the other hand, it could be said a better pssgmas observed in symbolizing the

chemical formula of the binary compound like th&tSol, which showed change from 4% of
pre-intervention to 52% for post-intervention. Bhits is not the sole perfect change as there are
almost half-participant still unable to do so. Hastance, the same compound was written by
others as Sg Skl; and Sgl,.
In general, the results of achievement test contpitdrequency and percentage which scored
out of 10% is presented as in the following taltaere F1 and P1 represent the frequency and
percentage of pre-intervention and F2 and P2 reptebe frequency and percentage of post-
intervention.

Table 10: Percentage comparison of students’ aehient

Scores (10%) 1 2 3 4 5 6 7 8 9 10
F1 0 1 4 4 7 6 2 1 0 0

P1 0 4 16 16 28 24 8 4 0 0
F2 0 1 1 1 5 6 4 3 3 1

P2 0 4 4 4 20 24 16 12 12 4
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As can be seen from the table above, 88% of theests scored 5 marks and above from
which 16% scored 9 marks and above, which was @en &1 the pre-intervention. In the pre-
intervention score, it was 64% of the total popgalatwho scored 5 and above marks with no 9

and above scores.

30 28
5 2424
20
20 i
16 16 16
15 12 12
10 8
: 4 4 a4 a4 a4 a4
00 . . 0 0

0

1 2 3 4 5 6 7 8 9 10

EPl mP2

Graph 3 percentage comparison of students’ achiereon each score point 1 to 10

In sum, the students’ achievement scores showedaa rthange from 4.92 to 6.36. The
average percent can be illustrated as in the fatiguable.

Table 11: Average comparison of test-scores takeoiol0
Intervention | Average percent
Pre- 49.2%
Post- 63.6%

After intervention and student long practice, studmuld symbolize elements and write
formulas of compounds and creditable improvemens whown in post-test. This can be

illustrated comparatively through the following gha
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Graph 4. Percent comparison of test-scores takeafdid

In addition, students were interested in doing wWriting activity given during the
discussion in class individually and within group=or instance, some of them developed

mechanism of chunking and memorizing element namitbslocal language (Oromifa) words as

follows:
Student A: bia Nana Keessani Rbbi Csaasee Foomsefor GIA
Student B: Belli Magaalaa Cdsee 8reen Badiyaa Rése for GIIA
Student C: Haelth fi Ne'sii Argannee l&raa Xeenan_Rmadame GVIIIA
RECOMMENDATIONS

This study suggests that students should be made aware of chemistry learning tips
of the following nature (with ideas taken from the Wikipedia):
1. Read the Text before Class
At least, the students should skim it. If they kneWvat is going to be covered in class,

they will be in a better position to identify théioubles and ask questions that will help them to
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understand the material. It is possible to learanulstry on their own, but if they attempt this,
they are going to need some sort of written mdtasa reference.
2. Work Problems

Studying problems until you understand them isthetsame as being able to work them.
If you can't work problems, you don't understandrolstry. It's that simple! Start with example
problems. When you think you understand an exaneplegr it up and work it on paper yourself.
Once you have mastered the examples, try othetgnsb This is potentially the hardest part of
chemistry, because it requires time and effort. E\mv, this is the best way to truly learn
chemistry.

3. Do Chemistry Daily

If you want to be good at something, you have axfce it. This is true of music, sports,
video games, science, everything! If you reviewnciséry every day and work problems every
day, you'll find a rhythm that will make it easier retain the material and learn new concepts.
Don't wait until the weekend to review chemistryatlow several days to pass between study
sessions. Don't assume class time is sufficiemaulse it isn't. Make time to practice chemistry
outside of class.

Finally, it is obvious that students are introdutedormal science and science concepts
after they joined schools. Hence, it would be efasythem to learn things starting from what
they know previously. This is preferred especiatlythe case where names of elements and
compounds with vast properties are chunked to onmare symbols of letters which remain
mystery knowing the properties underlying. In thsse students associating the concepts to

ideas in their own language could be helpful.
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Appendix |

Observation check list

Instruction : Put '\ sign in the box of the table you are sure of obaton
Hint: Y=yes, N=no and Ns = I'm not sure
Finally, put your comment for the one yolested as “N”.

Concept Content Focus of Observation Y| NNS Comment

1. Can name symbols correctly

2. First letter capital

3. Second letter small

4. Write Correct symbol of the element (moho
atomic elements)

5. Write correct symbol of the element ( for di,
poly, etc atoms or molecules)

Elements
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Write correct symbol of ions( mono )
Write correct charges on the ion(mono)
Use valence from oxidation numbers
Write compound with appropriate atomic
ratio
10.The symbols are correctly represented (all
atoms capital)
11.Charges on ions are correctly indicated (+tve,
-tve and stand for whole atoms)
12.Brackets are correctly used in compounds
with metals of more than valance.
13. Do ions correctly named?
14.Do the ion formula match with its name
correctly
15.Do students knowharge = valence

Mono atomic
©| © N>

ions

Poly atomic ions

Others (if any):

Appendix Il
Pre implementation of action

Age

Sex

Kamise College of Teachers Education Department datural Science
Investigative Questions for Chemical symbols and @&mical formulas on introductory
chemistry course —I (chem. 101)
I. Choose the correct answer for the following altenatives
1.Which one of the following represents the chemicahula of oxygen?
A O B.G C.Q D. 0"
2.Which one of the following chemical formula repnetsethe empirical formula of
compound formed between magnesium and nitrogen?

A.  MgN B. Mg:N3 C. MgN2 D. Mgh
3.Which one of the following could be the chemicahfiala of Strontiumsulphate?
A.  SrSQ B. Sr(SQ): C. SpSOy D. Sr$

4.Which one of the following alternatives represehtsacid name of HCI?
A. Hydrogen chloride acid
B. Hydrochloric acid
C. Hydrogen acid
D. Hydrogen chlorine acid

5.What is the formula of compound derived from hydno@nd nitrate ion?
A. H3N B. HNG, C.HNG; D. HN

81




AJCE, 2014, 4(1) ISSN 2227-5835

6.Write the name of the following binary covalent gmunds on the blank space
provided:
a) SOG;:
b) N203 .
7.Write the chemical symbol for the following elem&ph the blank space in the table:
NO Element Namr Symbol of the eleme
Boron
Barium
Sodiun

WIN| -

Appendix Il
Post implementation of action

Age
Kamise College of Teachers Education Dej nce
Investigative Questions for Chemical syn _ S Sex  ymulas on introductory
chemistry course —I (chem. 101)
I. Choose the correct answer for the following altenatives
8.Which one of the following could be the symbolipmesentation of oxygen?

A.O B. O C.O D. 0"
9.Which one of the following alternatives indicatée tratio of strontium to iodine in
the formula of Stontium iodide ()P
A.1:3 B. 2:3 C.0:2 D. 1:2
10. Bariumhydroxide is an alkali earth metal base. Whaae of the following could
represent the chemical formula of bariumhydroxide?

A. BOH B. BaOH C. Ba(OH) D. BaOh
11.Choose the alternatives that contain hydrobromiat facmula.
A. HBr B. HsB C. BH, D. A and B are correct

12.Which one of the following stands for the chemicaime of HNG?
A. Pernitrate acid
B. Nitric acid
C. Nitrouse acid
D. None
13.Write the chemical formula of the following binacpvalent compounds on the
blank space provided:
a) Sulfurdioxide :
b) Dinitrogenmonoxide:
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14.Write the name of the following elements on thenklapace in the table.
NO | Symbol of the element Element Name

B
Ba
Na

WIN| P~
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