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ABSTRACT

The purpose of the study was to compare chemistighiers’ answers in a question
related to evaporation with that of their senicza®lary students. Two hundred and seventy six
senior secondary students and their seven teagaetcipated in the study. The main data
collecting instrument was the pictorial and verlb@dts in evaporation. According to some
teachers (57.14%) when water in a closed contaaaporates, no particles would be noticed
while about 42.86% of the teachers believe thapessied water will contain more of water
molecules and less than is found in the liquid waté&tudents’ choice of answers to the
evaporation question cut across all the optiongiranfrom molecules of oxygen and molecules
of hydrogen to water molecules present in evapdratater but less than is found in the liquid
water. These and other observations were discuissdige study. Implications for chemical

education were considerddJCE, 3(1), January 2013]
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INTRODUCTION

One major objective of teaching Chemistry is toueaesthat students learn chemical
concepts meaningfully. Teachers find out what sttglehave learnt in chemistry through
evaluation. One form of such evaluation is testifgsting exposes students’ learning difficulties
in subject matter and indeed in chemistry. Two essmeed to be considered in students’
achievement in chemistry. Firstly, what studentsrieand how they view science and indeed
chemistry are greatly influenced by how they atgkd. Secondly, teachers tend to teach using
the same methods and in the same ways they arbttalthough these observations are made
for general science teaching, they have implicatidor chemistry teaching. Following the
observations, chemistry students may perform asdhetaught.

Educational reform initiatives have identified theed for giving increased attention to
teachers’ knowledge base and ability in educatideating and assessment. Researchers in
chemical education have since changed focus aluieglirection. For instance, in one research
work (1) teachers’ estimations of students’ perfance and actual students’ achievement were
studied. The study revealed that chemistry teactegrd to overestimate their students’ level of
achievement on the conceptual understanding testemistry. Teachers feel that most of their
students have appropriate or partial understandihgchemical concepts and principles.
Chemistry teachers’ overestimation of their stugeperformance could also reveal that teachers
lack adequate understanding about their studerft€ulties in learning chemistry.

Another research (2) has also pointed out thatyawéstake made by students is quickly
judged as a misconception, without further reflacton the actual source of the problem or any
analysis of the underlying patterns in the studemtasoning that might in fact be used as a

source to promote understanding.
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For years, practitioners and researchers haveoecplhow to better assist students in
developing a robust conceptual understanding ofmedtey. Three levels of chemical
representations include macroscopic (observablepepties and processes), microscopic
(arrangement and motions of particles), and syrml{chemical and mathematical notations and
equations) (3). Many fundamental concepts in chgmigvolve microscopic and symbolic
representations, which are especially difficult $twdents to learn. Students’ understandings rely
primarily on sensory experiences that provide imfation about tangible, macroscopic
phenomena rather than particulate-level explangtion

To support students’ understandings, teachersttsired and deep conceptual knowledge
base must include the ability to translate amoreg rttacroscopic, microscopic, and symbolic
representations of chemistry, and specifically, niaking meaningful connections between
observations of macroscopic phenomena and expbausadit the particulate level (4).

In a study (5) designed to compare chemistry teathmnception with that of the
college students, teachers performed better than sthdents on the Chemistry Concept
Inventory. One finding in that study is relevanttire present study. This has to do with the
teachers’ conception of evaporation. The studydttat 30% of the teachers did not understand
the concentration behavior of the saturated solutstating that as water evaporates, the
concentration of salt in solution goes up. ObviguBiese teachers give this information to their
students. Teachers have often not been exposetliadians that challenge the validity of their
constructed idea, and thus they may be unawarbkeaf dwn misconceptions, much less see a
need to provide such meaningful situations to tbeidents.

This study is therefore designed to assess therpeasthce of chemistry students and that

of their teachers with the view of finding out whmisconceptions teachers held in the concept of
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evaporations that would have been held by thetesits. Specifically, the researcher attempted
to provide answers to the following research qoesti

0] What are the teachers’ answers to the questioeyaporation?

(i) What are the students’ answers to the questiorvaporation?

(i)  How do the teachers’ answers compare with the aissefehe students in questions

on evaporation?

METHODOLOGY

Sample

Two hundred and seventy six [276] senior secondgndents from a university
demonstration school and their seven teacherscypatied in the study. The students were made
up of eighty nine [89] year 1 (SS1), ninety [90hy@ (SS2), and ninety seven [97] year 3 (SS3)
senior secondary students. These students wes#elihg chemistry as one of the subjects to be
taken in Senior Secondary Certificate Examinatidme students indicated interest to participate
in the study after they were informed about theireatind the purpose of the study. Seven [7]
chemistry teachers that taught the students paated in the study. These teachers have been
teaching chemistry for the past ten years.
Instrument

Evaporation Test was the main data collecting imsant of the study. This test is made
up of two components—the pictorial form and thebaéform. The pictorial form consists of two
containers, one containing some liquid water areddther empty showing evaporated water.
Students were presented with a magnified view eéry small portion of the liquid water in a

closed container without air. Students were regglito find out what the magnified view would
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show after the liquid water had evaporated. Th&nslar with the test used in another study (6).
Verbal form of the test was a Multiple Choice Obje Test item that required the students to

find out the nature of evaporated water in a clagedainer (see fig. 1 for the evaporation test).

Pictorial Form

O Water

O Oxygen
@ Hydrogen

700 <

\

Liquid Water Evaporated water

The magnified view of a very small portion of liguivater in a closed container without any air
would show us the molecules of water. What woulel tagnified view show after the wate
evaporated?

=

Verbal Form

Which of these would illustrate the nature of evaped water in a closed container?
Molecules of oxygen and molecules of hydrogen

Some water molecules, atoms of oxygen, and atdrngdrogen

Nothing, no particles would be noticed

Atoms of oxygen and atoms of hydrogen

Water molecules, but less than in liquid water

mooOw>

Fig 1: Evaporation Test: Pictorial and Verbal Fosm
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Opinions of these forms of test were sought froor faracticing chemistry teachers who
had taught chemistry for over ten years at thersgmy school level. These teachers were not
part of those used for the main study. These teachere to ascertain the suitability of the test
for the purpose of the study as regard studentd’ taachers’ choices of answers related to
evaporation questions. Notably this test item reenhused before in studies (6-8).

Each correct answer for both the pictorial and &kdorms was scored one point
respectively. Incorrect answer was scored zeroio@# in both the pictorial and verbal forms
of the test item represented the answers.

Administration of the Test

The researcher sought permission from the authofischool and explained to her the
nature and the purpose of the study. Teachersy titha those used for the study in the school
were called in to assist in the administration loé test. The researcher also explained to the
students the nature and the purpose of the studgiets who were interested participated in the
study. Students who were not interested were alibto leave the examination hall. Pictorial
form of the test was administered first which tdole minutes followed by the verbal form
which took another five minutes to complete. Answeripts of the students were withdrawn
after each administration. The researcher persoradministered the test to the teachers
following the order it was administered on the stug. Administration of the test to the students
and the teachers took such a short time that ttiipants were excited that they participated in

such a study.
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RESULTS AND DISCUSSIONS
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Some major findings are revealed in table 1 reggrdhe answers picked by the

chemistry teachers.

Table 1:Teachers’ and Students’ Answers (%) to Pictorial &erbal Test Iltems

Pictorial Test Item (PTI) Verbal Test Item (VTI)
Academic Level Answer options Answer options

A B C D E A B C D E X
SS1 (n=89) 11.23 15.73 3595 21.3515.74 20.23 23,59 23.59 17.984.61 14.09*
SS2 (n =90) 16.67 15,55 28.89 22.2216.67 21.11 18.89 25.56 15.568.89 | 3.28
SS3 (n=97) 25.77 15.46 2371 20.6215.10 26.82 16.49 16.49 434. 25.77 | 12.04*
Overall (n = 276) 17.89 1558 29.52 1.4D 15.61 |22.72 19.66 21.88 15.99 19.750.04*
Teachers (n =7) - 57.14 - 42.86 - - 42.86 - 57.14 0.28

*Significant at P<.05, df =4

These findings are centered on answer options CEafwd the Pictorial Test Item (PTI)
and the Verbal Test Item (VTI). These options shiogthinking of the teachers that evaporated
water consists of (i) an empty space as indicajethbre than half of the teachers and (ii) few

molecules of water as indicated by less than hathe teachers. This is for the PTI. This is

further corroborated by answers given by the teacimethe VTI, thus option C shows “nothing,

no particle would be noticed” and option E “Wateoletules, but less than in liquid water”.

Students’ answers gave a wide range of what thal #bout evaporated water, namely:

0] Over 17% of the total number of students indicateat it consists of hydrogen and
oxygen molecules. SS1 had the least number of stsigého thought this way;
(i) About 15% of the total number of students thoubht evaporated water consists of

(iii)

molecules of water, few hydrogen and oxygen atoms;

Over 29% of the total number of students reasohatldvaporated water consists of

“nothing”. The trend here is that more SS1 than &2 SS3 had this conception;
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(iv)  Evaporated water is made up of mainly hydrogenaxygen atoms. Over 20% of the
students chose this answer;

(v)  About 15% of the total number of students got ¢beect answer that evaporated
water is made up of few molecules of water (optEn

(vi)  Comparing teachers’ answers with that of the sttsleshow that while students
answers were on the five options, teachers’ answers only on two (C and E);

(vii)  Except for the teachers and SS2, there were signifidifferences in the frequencies

of students’ responses to the answer options gbittterial and the verbal test items.

A recent study (9) found that students’ performaoeeMultiple Choice exam questions
depend strongly on the placement of questions assvers, with the answer order probably
being the more important factor. One is not suhetiver public examination bodies in Nigeria
such as West African Examination Council (WAEC) &tational Examination Council (NECO)
consider this idea in preparing Multiple Choice raxaations of various subjects they examine.
The concern of the present study was not to prof& the examination bodies do. Before the
students proceed to the level of writing these erations, they have had formal instructions in
the classrooms. The students, no doubt, are atsiida with multiple choice examinations. In
this case teacher-made tests are placed in thagict

In this context, it is the teacher-made test innuk&y, and specifically, a topic
concerning evaporation. Students are always bessgsaed by their teachers. Teachers do a lot
with students’ assessment. For example, such saeses$s are used for promotion from one
lower level to a higher level, classification, fecholarship award and for feedback. Students’

poor performance on SSCE chemistry in June 20G&daa lot of questions concerning how
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teachers carried out their duties. Do the chemistgchers possess the required content
knowledge to teach Senior Secondary Students?

Although the present study is more or less a gilotly, it exposed teacher-learner link in
chemistry. In the test given to the students inciwhiheir teachers were requested to respond to,
variations of teacher-teacher answers, teacheestuhswers and student-student answers were
observed. What quickly draws one’s attention is rtegponses of the teacher and that of the
students to the test item. While students’ respoosé across the five options given for both the
pictorial and verbal test items, teachers’ respengere restricted to only two. This seems to
suggest, in a way, that teachers show particutarast in teaching some chemistry topics at the
expense of others. Possibly students are left @in ¢hivn to study such topics that are not taught
by the teachers. Teachers should try as much asbpeodo cover all the topics in chemistry
syllabus knowing full well that the examination lyodan pick question from any part of the
syllabus. In this light, science educators and @ddehemical educators have advocated team
teaching in order to help students fully grappléwaill aspects of the chemistry content.

Regarding the test on evaporation, students andhées showed indications of
misconception. It is probable that students’ misemtion arose from their teachers’
misconception. Students responded to the test ismmsrding to how they were taught. Further
research need to confirm these assertions.
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