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Abstract

This study had four objectives: 1) to develop four - tier diagnostic test in calculus 1
2) to study the cause of the students’ misconceptions in calculus 1 3) to develop the model
for reducing misconceptions and 4) to compare misconceptions in calculus 1 of the students

in the procedure for changing misconceptions in accordance with the model developed by



the researcher with the students in the normal procedure for changing conceptions. The
samples used in the study were the first year high vocational certificate industrial students of
technical colleges in the Northeast under the Office of the Vocational Education Commission
in the academic year 2015. The samples are divided into 3 groups: 1) The first group used in
construction of the diagnostics tests instrument was the industrial students by means of
cluster random sampling with 3,239 students from 12 colleges. 2) The second group used
experimental group was electrician of Sakon Nakhon Technical College with 36 students in
one classroom while the controlled group was the electrician of Udorn Thani Technical
College with 33 students in one classroom. The both groups had the same characteristics
and were sampled by purposive sampling. 3) The third group used in was finding the 240
students of Sakon Nakhon Technical College who used to study calculus 1 in 8 classrooms
sampled by purposive sampling. The instruments used in this study were 19 sets of fours-tier
diagnostic test with 491 items by means selected from 645 items and each test with 18-32
items. The test obtained by developing 5 set of completion tests each with 15 items. Finding
quality of the fours-tier diagnostic test would find only the first tier and third tier questions
which the first tier was the question that asked the conceptual content of subject and the
third tier was the question that asked the reason for choosing in the first tier choice. The
second and fourth tier questions were asked about the level of confidence in the first and
third questions respectively to find difficult, discriminating power of items and the reliability
of the tests.

The Result of the study was as follow:

1. From construction the 19 tests of fours-tier diagnostic test with 27-36 items and
total in 645 items, the researcher got items that had quality with 19 tests with 18-32 items
and total in 491 items. These items of the first tier question had a difficulty value of the
items at 0.20-0.80, the discrimination was at 0.20-0.80 and the reliability value was at 0.72-
0.89. But the difficulty value of the third tier question was at 0.20-0.76. The discrimination
was at 0.20-0.82 and the reliability value was at 0.71-0.89.

2. The cause to have misconception of the students in calculus 1 was found that
they had misconceptions in the definition, symbols, problem solving procedure and formula
rule at 73.31 % — 78.77 %. There were confident levels of answering the one -tier question
lower than confident level at 88.05 % - 91.49 % by the wrong reason in the answer at 74.80
% - 89.15 % and there were confident levels of answering the third -tier question lower than

confident level at 88.05 % - 91.49 %.



3. The developed model for reducing misconceptions in calculus 1 consisted of 5
steps : 1) to survey the students’ backgrounds 2) to design the activities 3) knowledge
conforming 4) assessment for learning 5) to apply. On the whole, it was found that the
model was suitable at the highest level and the specialists had the consistent agreement
that the factors in the model were consistent, supportable and related to one another.

4.The result in comparison of the students’ misconceptions in calculus 1 for
changing conceptions in accordance with the model developed by the researcher with the
students in normal procedure was found that the developed mean of the students in the
experimental group was higher than the controlled group with statistical significant (p<0.50).
The mean of effect size had big size (y = 2.30,X —X, =9.26, CI=7.74-10.79), showed that

students of experimental group had their reduced misconceptions.

Keywords : Four - Tier Diagnostic Test, Model , Misconception
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