












6. 

the 'T' form. In this study it is very important that the 'T' form be administered last as 

it may serve as a hint and hence enhance students' use of Particulate Theory. 

Data Analysis 

(i) The 'A' form and 'T' form were analyzed independently. Each form was·

subjected to two markings. In the first marking, students' use of Particulate

Theory was investigated and the marking is in accordance with Haider and

Abraham's system of grading. The students' answers were classified into five

categories: No Response (NR), General (G), Particulate General (PG), Particulate

Specific (PS) and Particulate Specific Correct (PSC). A scoring scheme from

0 to 5 points with respect to students' increasing understanding was used.

A sample Qf the marking scheme is given in Table 1.

(ii) In the �econd marking, students' conceptions were analyzed. Their responses

were broadly classified under four main categories of No Understanding (NU),

Alternative Concepts (AC) which is a major category that summed \Jp all the

common perceptions that students have, Partial Understanding (PU) especially

in classes where students are able to state the technical terms for the
� ., 

processes but did not show full understanding in terms of Particulate Theory

and Sound Understanding (SU). The grading scheme is shown in Tabie 2.

From this second mar)<ing, valuable implications for teaching can be drawn.

(iii) Separate analyses of the tests of divergent feeling and "How do I think?" were

carried out. The scores for convergent thinking, divergent thinking, divergent

feeling and those of the 'A' form were correlated using Spearman-Brown (Aank­

Difference) Method. Similarly, the relationship between the scores for

convergent thinking, divergent thinking, divergent feeling and those of the 'T'

form was also investigated using the same correlational method.
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Table 1: A Scheme of Categorization of Students' Use of the Particulate Theory 

Degre� of Underr,tanding 
Criteria for Scoring Students• Typical Answers 

No Response (NR) Blank/No response to question. 
I do not know, or statement to that 

effect. 
I do not understand, or statement to 

that effect. 

General (G) Responses that do not use the terms 

atoms and/or molecules. 

Particulate General (PG) Incorrect responses using particulate 
terms other than atoms and/or· 
molecules, for example, grains and 
particles. 

Particulate Specific (PS) Responses that use the terms atoms and/or 
molecules but do not match the 
scientific conceptions. 

Particulate Specific Responses that use the terms atoms and/or 
Correct (PSC) molecules and match the scientific 

conceptions. 

Table 2: A Scheme for Categorization of Students• Conceptions 

Classification Students' Typical Answers 

No Understanding (NU) Blank/No response to question. 
I do not know, or statements to that 

effect. 
I do not understand, or statements to 

that effect. 

Repeating of the question by the student. 
Irrelevant or unclear response. 

Alternative Conceptions Responses that attempt to describe the 
(AC) phenomenon, but do not necessarily 

match the scientific conception. 

Partial Understanding Responses that include at leaat one of 
(PU) the component• of the scientific 

conceptions but not all of the 
conception■• 

Sound Underatanding (SU) Response• that.include all component• of 
the acientitio conception■• 
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7. Results and Discussions

7 .1 Students' use of Particulate Theory in responding to the 'A' and 'T' forms. 

Table 3 to Table 7 show the percentages of the respective level of students' 

use of particulate ttteory 

Table 8 gives a summary of the results on students' use of particulate theory, 

pooling together thi data from Tables 3 to 7 to obtain the percentage of 

students who are able to explain Chemistry concepts using particulate specific 

and particulate specific correct terms. 

Table 3: Percentage of Sec 3N Students' Use of Particulate Theory 

Concept Form NR G PG PS PSC 

Dissolution A 35.00 65.00 0.00 0.00 o.oo

T 65.00 20.00 10.00 5.00 0.00 

Diffusion A 50.00 40.00 0.00 10.00 o.oo

T 85.00 5.00 10.00 o.oo o.oo

Effusion A 50.00 50.00 0.00 0.00 o.oo 

T 85.00 0.00 0.00 15.00 o.oo

States of A 40.00 50.00 5.00 5.00 o.oo

Matter 

T 80.00 5.00 0.00 15.00 0.00 

Average A 43.75 51.25 1.25 3.75 o.oo

T 78.75 7.50 5.00 8.75 o.oo

• 7 



Table 4: Percentage of Sec 3S Students' Use of Particulate Theory 

Concept Form NR G PG PS PSC 

Dissolution A 0.00 4.50 25.16 69.67 0.67 

T o.oo 0.00 0.64 99.36 o.oo 

Diffusion A 0.00 17.65 17.65 21.57 43.13 

T 1.96 7.84 1.96 54.90 33.34 

Effusion A 0.00 35.29 3.92 56.87 3.92 

T o.oo 3.92 0.00 90.20 5.88 

States of A o.oo 11. 76 1.97 80.39 5.88 
Matter 

T o.oo 0.00 0.00 96.08 3.92 

Average A o.oo 17.30 12.18 57.12 13.40 . 
T 0.49 2.94 0.65 85.14 10.78 

Table 5: Percentage of J_C1 Students' Use of Particulate Theory 

Concept Form NR G PG PS PSC 

Dissolution A 0.00 46.15 17.95 30.77 5.13 . 
T 2.56 19. 24 3.84 66.66 7.70 

Diffusion A 0.00 57.96 15.38 11. 54 15.39 

T 7.96 26.92 0.00 53.85 11.54 

Effusion A 3.85 73.08 7.69 7.69 7.69 

T 11.54 11.54 o.oo 65.38 11.54 

States of A o.oo 53.85 3.85 42.J0 o.oo 
Matter 

T 0.00 7.69 o.oo 88.46 3.85 

Average A 0.96 57.69 11.22 23.08 7.05 

T 5.45 16.35 0.96 68.59 8.65 
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