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ABSTRACT

The purpose of the study was to probe the congemind misconception of senior
secondary (SS3) and University (US) chemistry sitglén chemical kinetics in Rivers State,
Nigeria. The study sample was made up of 107 S838rnJS students. Two main instruments
were used to collect data for the study. Theytheechemical kinetic calculation problem and
alternative conceptions test in chemical kineticOverall results of the study showed that
students’ performance in basic chemical kinetidsutation was generally poor with the mean
scores less than one point. Iltem analyses onaheeption test revealed that about 10% of the
students were able to identify the correct answrige about 90% could not identify the correct
answers. The university students were superioeifopmance than the secondary students in the

conception test. These results were discussedhdanstudy.[African Journal of Chemical
Education—AJCE 5(2), July 2015]
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INTRODUCTION

One striking significance of import in chemical &tits is that the derivatives can
provide a model for evaluating the growth of a scée education project through examination
entries [1, 2, 3, 3] Although Karl Popper, T. S.huand other co-workers have argued in their
own knowledge what constitutes growth in scientifiowledge, the application of the kinetic
model to growth seen to provide a better measwgiogith index.

One stage in science curriculum development thaklesvant in this discourse is the
implementation of an added portion of the curricularising from the growth. This is where
teaching and learning is done. The impact of tearis evidenced in the performance of the
learner. It is in this vein that it is suspectbdtt there could be a link between a growth in a
science education project and the performanceiehse students. It is also possible to use the
kinetic model to evaluate the growth of a sciendecation project considering the performance
of the students after ascertaining their entries.

If this is the case, we expect science educatotsetagonversant with the principles of
chemical kinetics. It becomes worrisome when samemical educators perceive chemical
kinetics and related concepts difficult to teach 34 Studies have also reported that students
perceive chemical kinetics and related concepfgdif to learn [4, 5].

Cakmakci: [6] in a study carried out with uppera@etary students, first year and third
year university students in Turkey reported thatdshts encounter difficulties in chemical
kinetics because they are unable to differentieéetion rate and reaction time in understanding
that the reactions had the highest rate of theninéggy of the reaction and the lowest at the end;

confuse the chemical kinetic concepts with the rtfteetynamic concepts to mention a few.
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Cunningham [7] also added that the trouble with sdinst-year college students is their problem
of identifying a change that is clearly chemicat@gphysical in nature.

Chemical kinetics is a vital discipline to graspoier to comprehend a chemical change
in its perspective. It also provides vital skillugit for by physical chemists in particular and
hence its comprehension is highly desirable [8].er@istry teachers, notwithstanding the
difficulties encountered by the students, are mgrantic efforts in making chemical kinetics
less difficult and interesting to learn.

For the past ten years, chemical educators have &@eocating the use of Systematic
Approach to Teaching and Learning (SATL) in prepgriesson delivery for chemical concepts
including chemical kinetics [9, 10]. In SATLC tecfune the concepts are positioned in such a
way that the relations between a series of idedsissues are made logical. The basic goal of
this approach is the achievement of meaningfulgilearning by students. In preparing lessons
based on this approach and other techniques, neferis made to the previous experience or
what the learner already knows.

SATL model seems to suggest that one way of tegchilearner is to use what is in the
learners’ memory (construct). A learner’s congtrofcan idea or concept could be correct or
incorrect. Being correct or incorrect dependstmnteacher’s standard by way of matching the
learner’s response to a task with his (teachera)king scheme. To the learner, the response
(answer) given whether adjudged correct or incorbgcthe teacher is correct. The teacher’s
concern is how to correct the misconception. Tdeacator will be concerned about the
significance of misconception in the learning ofiraividual.

According to White and Gunstone [11] there is naoghwrong with an operational

definition of a complex construct like understamgirprovided that we recognize that the
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definition is not the only possible way of measgrin Restriction of measurement to one form,
or too small a number of forms can distort the tmies and lead to neglect of important aspects
of it.

White and Gunstone [11] noted further that in pbystests of understanding in Australia
and America are mainly short problems which mayrhétiple choice objective tests (in this
sense students constructs can be cued). Chetiistpyhysics can be tested in a similar way for
understanding.

Therefore using chemical kinetics and consideriagoadary and university students,
guestions could be asked, namely,

1. What are the general performances of the studerttsei basic calculation involving
chemical kinetics? Is there any significant diffeze between the mean score of the
senior secondary students (SS3) and that of theersily students (US) in chemical
kinetics calculation?

2. What proportions of the students possess the d¢ocmeweption and misconception

about the questions on chemical kinetics?

METHODOLOGY

The study is of the descriptive type. A total @94SS3 students and 196 third year
chemistry students in the University (US) in Podréburt Metropolis of Nigeria constituted the
population of the study. The sample of the studg wiade up of 107 SS3 students and 93 US.
These students indicated their interest to pagteipn the study. It was observed that the SS3
students and the year 3 university students weystg chemical kinetics at their various levels

in the schools. This was what informed their is@n in the study.
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Instrument
Two main instruments were used in collecting datattie study. They are (1) chemical
kinetics calculation problem (CKCP) and (2) Alteima conceptions test in chemical kinetics
(ACT).
CKCP is a one-item calculation test based on eléangiknowledge of chemical kinetics.
Thus: when 0.5g of calcium trioxocarbonate (IV) vealed to excess dilute hydrochloric acid,
carbon (IV) oxide was evolved. The entire reactiook 5 minutes. What was the rate of
reaction?
The stages to the solution of the problem are gagen
(a) CaCQs)+ 2HCI(aq) - COx(g) + HOq) + CaCl(aq)

COs*(s)+ 2H+(aq)~ COx(g) + HOy

mass of reactant

(b) Rate of reaction &ims taken for the reaction

(c) Mass of reactant (CaGP= 0.5¢g
Time taken for the completion of reaction = 5 mewt
(d) Find out amount in moles of 0.5g of Cag@sing the molar mass of Cag;@iven that
Ca=40,C=12,0=16
Molar mass of CaC9=40 + 12 + (16 x 3)
=40+ 12 + 48 =100

mass (m) 0.5

= 0.005 moles
Amount in moles of 0.5g = melar mass (1) 100

(e) Find out how many seconds in 5 minutes:
60 seconds x 5 minutes = 300 seconds

(12 minute = 60 seconds)
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0.005
U Rate = 200

mols™?

= 0.0000166mols
=1.66 x 10 mols*
From the solution of the problem, students’ expebetigilities in chemical kinetics problems were
mapped out, these included students’
(i) ability to distinguish between a physical changeé ahemical change;
(i) ability to write balanced chemical equations foresent reactions;
(iii) ability to identify reactants and productstbe reaction;
(iv) ability to write rate equation;
(v) ability to carry out simple computation involvingass of substance and time;
(vi) being able to specify the correct unit to all measents of rate of reaction; and,
(vii)  being able to identify factors influencing chemiozéctions.
Alternative Conceptions Test in chemical KinetiésC{T) was drawn up based on the
identified expected students’ abilities. The sfiegiion table is shown on Table 1.

Table 1: Specification Table of ACT

Students’ Abilities Item No. Total
i. Ability to distinguish between a physical changadan 1, 2, 3, 3items
chemical change
ii. Ability to write balanced chemical equations toregent 13, 14, 23, 32, 34, 5 items
reactions
iii. Ability to identify reactants and products of actan 16, 28, 37 3 items
iv. Ability to write rate equation 21, 22, 24, 25, 28, 6 items
v. Ability to carry out simple computation involvingass of 30, 31 2 items
substance and time
vi. Ability to specify the correct unit of measuremeifitrate 26 1item
of reaction
vii. Ability to identify factors influencing chemicalaetions 4, 5, 6, 7, 8, 9, 10, 11, 1220 items
15, 17, 18, 19, 20, 27, 33,
35, 38, 39, 40
Total 40 items 40 items
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Altogether there are forty (40) items in ACT. Theotinstruments were given to three
doctoral students in chemical education to checisiciering the level of the students, content
and the answers to the question. The studentthimdssignment for two weeks to enable them
do a thorough job. After this period, the inveatags had a discussion with the postgraduate
students with respect to the validity of the instamts. Some flaws were pointed out and a way
out was suggested.

Scoring techniques were then decided. For theulzdion involving chemical kinetics
(using CKCP) each relevant statement, equationcantputation identified in the written work
of a student was scored one (1) point. For the A&V option chosen by the student was scored
one (1) point.

The tests were then administered on thirty SS3 @tgnstudents in a school that was
not chosen for the main study. There was firstiathtnation of the tests followed by a second
administration of the tests after two weeks. A panson of the two sets of scores of the CKCP
using Pearson’s Product Movement Correlation Caiefit Formula (PPMCCF) gave an r of
0.61. The scoring of the test was consideredyfagliable to be used in assessing the ability of
the students to carry out calculations in chemicaétics. For the ACT, item analyses were
carried out on the first set scores which showenhean facility value of 58% and mean
discrimination index of 0.39. Computation of réligy coefficient (using PPMCCF) for the two
sets of scores yielded an r of 0.68. The testamasidered reliable in measuring the alternative
choices of students’ answers to chemical kinetioblpms.

The tests were then administered to the studentthemr various institutions after
permissions were sought from their various autlesit For each of the institutions, testing took

place during a normal class period in the classeo®o the institutions’ programmes/activities
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were not affected by the administration of therinsients. Three teachers in the secondary
school and two lectures from the university volenéel to assist in the invigilation of the
students.

CKCP was administered first. Students were allo2@dninutes. ACT was administered
next after a break of 5 minutes. Students werevakdb40 minutes. It is important to note that
students were supplied the answer sheets and guesépers marked 001 to 107 for the
secondary students and 108 to 200 for the uniyessitdents. Students brought their writing

materials to the examination hall.

RESULTS

These are presented according to the researchiangest the study.
Research Question 1
What are the general performances of the studentisel basic calculation involving chemical
kinetics? Is there any significant difference betw the mean score of the senior secondary
students (SS3) and that of the university stud@h® in chemical kinetics calculation?

Results are presented in table 2

Table 2:Mean Scores>f) and standard deviations (sd) of SS3 and US stedenl t-test

Group N % Sd df t-value Decision

SS3 107 0.89 0.18 198 5.19 Significant
atp<.05

us 93 0.75 0.20

Students’ performance in basic chemical kineticwdakion was generally poor with the
mean scores less than 1 point. It is observedhlet2 that SS3 students obtained higher mean
score than the US in the basic calculation in clkahkinetics. The difference between their

mean scores was significant at P < .05 (t = 5.1.8, 1P8).
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Research Question 2
What proportions of the students possess the tocerception and misconception about the
guestions on chemical kinetics?
This question was answered by considering the varabilities of the students measured
in the study. The results are displayed in TaBl&s9.
i. Students ability to distinguish between a physatelnge and a chemical change:
Items 1, 2, 3, of the test (ACT) measured thisigbil The results are shown in
table 3.
Table 3: Proportion of conception and alternatioeaeption of SS3 and US students in chemical

kinetics questions

Item Questions Options SS3(%) US(%)
No.
1. Which is an example of a A. Melting of Ice 20.0 28.1
chemical reaction? B. The grinding of salt 12.5 5.8
crystal to powder
*C The burning of
firewood 29.0 31.3
D. The evaporation of
water from the puddle 38.5 35.8
2. Which is a chemical change? AElement 1 is 25.0 13.6
hammered into a
thin sheet
B. Element 2 is heated19.0 30.0
and turned into a
liquid
*C Elements 3 turns a
greenish colour as it sits in32.5 32.6
air
C. Element 4 is
grinded into a fire, 23.5 23.8
slipping powder
3.  Which is not an example of a*A Boiling water 35.5 41.0
chemical change? B. Rusting water 315 22.0
C. Burning wood 15.0 19.1
D. Baking 18.0 17.9
* - correct answers (conceptions)

Task 3 revealed that over 29% of the students po#se correct conception about

physical and chemical changes. About 71% possé&ssonteptions according to the incorrect
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options. Higher percentage of the University Shisl€US) performed better than the secondary
students in distinguishing physical change fromdhemical change.
il. Students’ ability to write balanced chemical equadi to represent reactions:
Items 13, 14, 23, 32 and 34 of ACT were used tosmmeathe students’ ability.
The results are shown in Table 4.
Table 4:Proportion of conception and alternative conceptib8S3 and US students in chemical

kinetics questions

Item No. Questions Options SS3  US (%)
(%)
13. A mixture of powdered iron and A. A single element 205 134
sulphur is heated. What will be B. Two other elements 125 14.2
formed? C. A solution 29.0 30.1
*D A compound 38.0 423
14. CaCQ(S) + 2HCI (aq) CaGl (ag) *A Using powdered CaC® 120 16.3
+ HOp + COx(g). In the reaction, the B. Using lumps of CaC® 6.0 16.3
rate of réXction may be increased by €. Applying high pressure 31.0 249
--? D. Using dilute hydro-chloric acid
51.0 425
23. Which of the following disciplines*A Chemical kinetics 220 249
studies chemical reaction with respedd. Biogeography 150 18.2
to reaction rate, rearrangement of. Biology 200 20.0
atoms, formation of intermediateD. Physical education 43.0 36.9
complex?
32. Which of the following correctly *A 16AI+3S;— 8Al, S 47.0 50.8
represents the balanced chemic@d. 12A1+ S - 4ALS, 13.0 13.7
reaction between aluminum andc., 8Al + S 8AIS 225 200
sulphur? D. 4Al+ $-4AIS, 17.5 15.5
34. If additional calcium phosphate iA. There will be no change in the45.5 45.3
added to the reaction mixture PO, overall reaction.
+ 3Ca (OH) Ca (PQy), + 6H,0, B. The reaction will occur at a fasterl8.0 20.4
what will happen to the overall rate
reaction? < *C Less of the reactants will react i9.5 11.0
order to compensate for the increase in
the amount of one of the products of
reaction.
D. More of the reactants
will have to react in
order to compensate for 27.0 233
the increase in the
amount of one of the
products of the reaction.
* - correct answers (conceptions)
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Table 4 revealed that students that possess thiy aoi write balanced equations
constitute over 9% of the total sample. About 9h%ve difficulties in writing balanced
equations. It was observed that more universitgestts than the secondary students had right
conception about writing balanced equations.

iii. Students ability to identify reactants and prodwdta reaction
Items 16, 28 and 37 were used to measure the sfuddility. The results are displayed in
Table 5.

Table 5: Proportion of conception and Alternativen€eption of SS3 and US students in

chemical kinetics questions

Item Questions Options SS3  US
No. (%) (%)
16. Which statement explains why A. This change increases th&2.0 36.4
the speed of some chemical density of the reactant
reactions is increased when the particles.
surface area of the reactant is B. This change increases the&85 29.9
increased? concentration of the reactant
particles.
*C This change exposes more reactabtO 12.3

particles to a possible collision
D. This change alters the electrical

conductivity of the reactant particles 4.5 21.4
28. Two ways of reacting food with*A Burning and respiration 5.0 47.3
oxygen are... B. Burning and eating 125 10.0
C. Energy and respiration 50.0 26.8
D. Water and air 325 159
37. For most irreversible reactants ....  Ahe reaction rate increased witth3.0  39.5
time
*B. The reaction rate decreases withl.0 21.0
time
C. The rate stabilizes with time 23.0 31.2
D. The rate produces a curve with time
13.0 83

* - correct answers (conceptions)

For the students’ ability to identify reactants gmdducts of chemical reactions, Table 5

showed that over 5% of the students could do thisile about 95% of the students had
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difficulty. It was shown that more university stuntie than the secondary students could identify

reactants and products of chemical reactions.

iv.

to assess the students’ ability. The resultslaoes in Table 6.

Students’ ability to write rate equations: Items 22, 24, 25, 29 and 36 were used

Table 6: Proportion of conception and alternatioeaeption of SS3 and US students in chemical

kinetics questions

ltem Questions Options SS3  US (%)

No. (%)

21 Which of the following reactions A, 2H,+ O, - 2H,0 21.0 337
react rapidly at room *B H* + H - H,0 29.0 291
temperature? C. C,H,,0H - 12C +11HO 245 300

= 255 7.2
D.H+OH H,O

22. Which of the following burns A. A bar of steel 440 25.6

easily? *B Steel wool 175 213
C. Steel sheet 14.0 36.1
D. Steel pipe 245 17.0

24, Which of these methods is not A. Change in amount of31.0 21.9
used to determine the rate of the precipitate formed
reaction? B. Change inintensity of colour 25.0 27.2

*C. Change in pH value
D. Change in total gas pressure 25.0 25.0
19.0 25.9

25. The energy difference betweer. The free-energy 275 18.2
the reactants and the transitioB. The heat of reaction 36.0 33.7
stateis ............... ? *C. The activation energy 215 25.8

D. The kinetic energy 15.0 223

29. If the temperature of a reaction is A. Two times as fast 115 231
increased by the reaction will be!B Four times as fast 25,0 19.6
20%. C. Twenty times as fast 32.0 40.0

D. Unchanged because the 315 173
reaction rate is not
dependent on the
temperature

36. Minimum or critical amount of *A. Reaction energy 175 17.8
energy required before a chemicaB. Effective collision 345 30.9
reaction could occur is called...? C. Activation energy 235 321

D. Activated complex 245 19.2

* - correct answers (conceptions)

The results in Table 6 revealed that over 17% ef gtudents showed that they could

write rate equations. About 83% had misconceptabated to the idea of rate equations. It was
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also found that more university students than go@sdary students could write rate equations or

identify related concepts.

V.

Students’ Ability to carry out simple computatiomyolving mass of substance

and time: Items 30 and 31 were used to assessutienss’ ability. The results

are shown in table 7.

Table 7:Proportion of conception and alternative conceptib8S3 and US students in chemical

kinetics Questions

Item Questions Options SS3 (%) US
No. (%)
30. When the following reaction equation: A. 15 27.5 30.1
C3;Hg+0O, - CO, + H,0O is properly balanced, B. 35 55.0 33.1
the amount in moles of Qvill be...? C. 30 7.5 15.8
*D. 5.0 10.0 21.0
31. When the equation: A. 15 39.5 37.2
CHiy + 0,-CO, + H,O is properly B. 13 115 13.8
balanced, the amount in moles of @ill *C. 19 9.5 6.9
be...? C. 38 39.5 42.1
* - correct answers (conceptions)

Table 7 showed that over 9% of the students hadctineect conception as regards

computations

Vi.

involving mass and time.

Students’ ability to specify the correct unit of asearement of rate of reaction:

Item 26 was used to measure the students’ abilitbe result is shown in Table 8.
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Table 8: Proportion of conception and alternatioeception of SS3 and US students in chemical

kinetics questions

ltem Questions Options SS3 (%) US
No. (%)
26 The unit of rate of chemical reaction A. moldm’s’ 7.5 11.0
is...? B. mol’s? 13.5 26.9
*C. mol s* 18.5 39.0
D. Smol* 60.5 23.1
31. When the equation: A. 15 39.5 37.2
CsHiy +0,-CO, + H,O is properly B.13 115 13.8
balanced, the amount in moles of @will *C. 19 9.5 6.9
be D. 38 39.5 42.1
* - correct answers (conceptions)

It is shown in table 8 that over 18% of the studertuld specify the correct unit in
measurement involving reaction rate. About 82%hefstudents are unable to do this. Higher
percentage of the university students than of sexgnstudents is able to state the correct units
of reaction rates.

Vil. Students’ ability to identify factors influencindp@mical reactionsitems 4, 5, 6,

7, 8,9, 10, 11, 12, 15, 17, 18, 19, 20, 27, 33,3 39, and 40 were used to
assess the students’ ability. The results are shiowable 9.
Table 9: Proportion of conception and alternativen€eption of SS3 and US students in

Chemical Kinetics Questions

Item Questions Options SS3 (%) US
No. (%)
4. Why does a catalyst cause a reacti@gn They are more collisions per22.5 221
to proceed faster? second only.
B. The collisions occur with
greater energy only 36.5 33.3
*C. The activation is lowered
only
D. There are more 24.0 23.9
collisions per second
and collisions are of 17.0 20.7
greater energy
5. What happens to a catalyst in &A. It is unchanged 48.5 48.0
reaction? B. It is incorporated into the7.5 12.6
products
C. It is incorporated into the4.0 12.6
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reactants
D. It evaporated away 40.0
A catalyst works by...? A.Lowering the activation 32.5
energy barrier
B. Shifting the equilibrium
position towards the 27.5

product

C. Changing the
temperature  of the
reactants 30.0

D. Changing the particle
size of the reactants.

10.0

When oil is burning the reaction*A. Only release energy 50.0

will...? B. Only absorb energy 115
C. Neither absorb nor release

energy 5.0

D. Sometimes release and
sometimes absorb depending 083.5

the oil
What drives chemical reactions? *A. Energy 27.5
B. Activation energy 31.0
C. Electrons 22.0
D. Physical conditions 195
You store food in a fridge to prevenA. Nature of reactant 48.5
spoilage. What factor are youB. Isolation of reactant 45.0
applying to show the rate ofC. Avoid catalyst
reaction? *D. Temperature 5.0
15
The purpose of striking a matchA. To supply the activation 51.3
against the side of the box to light energy
the match is...... *B To supply the free energy of20.0

the reaction
C. To supply the heat of reaction

D. To catalyze the reaction. 15.0
13.7
Rate of chemical reaction depend®\. Rate at which gas is evolved. 20.0
on the following except... B. Rate at which product is
formed 50.0
C. Rate at which colour of
reaction change 11.5
D. Rate at which reactant
diminish.
18.5
Reaction rears when the collidindh. Have energy less than the31.0
reactant particles. energy barrier
B. Have energy equal or greater
than the energy barrier 25.0

*C. Have energy less than
effective collision

D. Have energy greater than tha23.5
of the product.

20.5

26.8
31.1

33.5

19.3

16.1

35.3
19.7

7.6

115
28.0
30.8
19.2
22.0
48.5
26.3
11.9
13.3
49.1

36.8

9.1

5.0
30.2

35.1

9.3

25.4
23.2

24.3

29.0

23.5
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15. Which statement describes A. The sign of H is positive 3.5 11.7
characteristics of an endothermic and the products have
reaction? less potential energy

than the reactants.
*B The sign of H is positive and
the products have more potential
energy than the reactant. 19.0 17.2
C. The sign of H is negative and
the product have less
potential energy than the

reactants
D. The sign of H is negative,
and the products have moreg5.0 24.7
potential energy than the
reactants.
52.5 46.4
17. Which conditions will increase theA. Decrease  temperature27.5 18.6
rate of a chemical reaction? and increase
concentration of
reactants
B. Decrease temperature
and increase 19.5 15.8
concentration of
products
C. Increase temperature and
decrease
concentration of 20.5 29.6
reactants

*D. Increase temperature and
increase concentration of

reactants.
325 36.0
18. In a chemical reaction, a catalysA. Potential energy of thel5.0 11.7
changes the....? products
B. Potential energy of the8.0 19.9
reactants.
C. Heat of reaction 27.0 16.3
*D. Activation energy 50.0 52.1
19. Which procedure will increase theA. Stirring the solute and12.5 7.9
solubility of KCI in water? solvent mixture
*B. Increasing the surface area of
the solute 24.0 26.3
C. Raising the temperature of the
solvent
D. Increasing the pressure or82.5 32.1
the surface of the solvent.
31.0 33.7
20. Reactions are generally faster a&. Activation energy increases 48.5 34.7
high temperature because the ... B. Energy of the product is
lowered 5.5 111
C. Energy of the reactant
decreases 20.5 28.6

*D. Number of effective collision
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27.

33.

35.

38.

39.

40.

ISSN 2227-5835
increases 25.5
Why does a catalyst cause a reactién There are more collisions25.0
to proceed faster? per second only
B. The collision occurs with
greater energy only 10.0
*C. The activation is lowered
only

D. There are more collisions per35.0
second and collisions are of

greater energy 30.0

Which of the following would not A. Raising the temperature 31.0
increase the rate of reaction? B. Adding a catalyst

C. Increasing the surface42.0

area of a solid reactant 7.0
*D. None of the above

20.0

Which of the following statements*A. The higher the activation 10.5
about chemical kinetics is notenergy, the faster the reaction
correct? B. The lower the activation, the
faster the reaction
C. The higher the temperature, th&4.0
faster the reaction
D. The activation of a
catalyst lowers the 15.5
activation energy

50.0
What do we do to increase the A. Breaking them into chips 42.0
surface area of the reactant? *B. Subjecting the reactants to
higher pressure 10.5
C. Altering the direction of the
reaction
D. Using reactant to different15.0
densities.
325
Which of the following does not  A. Concentration of 27.5
affect the rate of a chemical reaction reactants.
between non-gaseous reactants? B. Pressure 24.0
C. Temperature 315
D. Presence of a catalyst 17.0
Temperature affects rate of reactioA. Increase in frequency 0f29.5
exception...? collision.
B. That it burns the
reactants with 20.0
reckless
heating.
C. It increases the kinetic32.5
energies of the
reactant

*D. The number of effective 18.0
collision of the reaction

* - correct answers (conceptions)

25.6
17.3

15.3

37.5

29.9

35.1

20.3

11.2

33.4

16.2

24.3

16.0

43.5

37.4

12.0

27.1

23.5

23.2

23.8
29.9
23.1
35.3

17.6

24.9

22.2
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Table 9 revealed that apart from item 9 concerriergperature as one of the factors
influencing rate of reaction over 10% of the studemere able to identify the various factors
affecting chemical kinetics. About 90% of the stuidehad misconceptions related to chemical
kinetics factors. More university students than sleeondary students had correct conceptions

about the factors influencing rate of reactionsedénhfindings need to be discussed.

DISCUSSION OF FINDINGS

Generally, students’ performance in basic chenkoadtic calculation was poor with the
mean scores less than one point. Cakmakci [6] amthidgham [7] have reported the difficulties
students have in learning concepts and relatedepd®icof chemical kinetics. The nature of
chemical reaction in chemical kinetics involvingeéking and making of bonds and election
transfer is such that the students can hardly qunaéze. This problem is recurrent as the
students’ progress from the secondary schoolssttetttiary institutions.

Overall analyses (Tables 3-9) of the conception tegealed that about 10% of the
students are able to identify the correct answdmndevabout 90% could not identify the correct
answers. This further suggests the degree of diffieencountered by the students in learning
chemical kinetics, the importance of this concegitmithstanding.

There is an issue that is noteworthy as to theopadnce of the secondary students and
the university students. Namely, the senior secgnskadents were significantly better than the
university students (Table 2) in carrying out elataey calculations in chemical kinetics. This
may not be surprising because the chemistry cdarsbemical kinetics is more complex than
the fundamentals at the senior secondary levelefaéiy the test items were elementary and at

the fundamental level which the university studerdase studied long time ago and must have

129




AJCE, 2015, 5(2) ISSN 2227-5835

been overtaken by forgetfulness. The senior secgrefadents had an edge over the university
students and so performed better than them. Howéteen analyses of the conception test
showed the superiority was displayed by the unityestudents in their better performance than
the secondary students.

It behaves on the chemical educators to query tuwe performance of the secondary
students considering the fact that they are to passthe higher institutions to study chemistry
and have to come across chemical kinetics. Consgléne results of the study, further research
will be carried out to determine how the differahin the students’ performance could be used
to determine growth in chemical knowledge.
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