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The purposes of the present research were to develop a process to change
teachers’ misconceptions in using portfolio for elementary school student
assessment, and to examine its effectiveness. Participants were divided into
two subgroups, i.e., (1) the experimental group of 20 elementary school
teachers who participated in the developed process, and (2) the control group
of 20 elementary school teachers who did not. Research instruments
were a questionnaire and a manual for changing teachers’ misconceptions.
Data were analyzed by using mean and standard deviation, and t-test. Results
were as follows: (1) The developed process to change teachers’ misconceptions
consisted of four main steps, i.e., (1.1) self-analysis, (1.2) identification of the
differences between the reasonable concepts and the pre-existing concepts,
(1.3) understanding of the reasonable concepts, and (1.4) changing the
misconceptions. Based on the experts’ opinion, the quality of the components
in the developed process was in a high to highest level. (2) Overall, teacher
score on the concept of using portfolio after the participation in the developed
process was statistically higher than that before the participation at the .01 level.
Teachers who participated in the developed process had significantly higher
score on the concept of using portfolio than those who did not participate at
the .01 level.
© 2021 Kasetsart University.
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Introduction
Portfolio has been widely used in various contexts.
It has been used as a tool for assessing students’ learning
in classrooms. Moreover, it has been used in a large-scale
assessment for accountability concern (e.g., Kentucky
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and Vermont statewide assessment) (Herman & Zuniga,
2020). In Thailand, student portfolio (an authentic
assessment method) has been suggested to be more
widely used in schools since the enactment of the National
Education Act of 1999.
Student portfolio is a purposeful compilation of
evidences reflecting students’ learning processes
and outcomes. Student portfolio could be used for
formative assessment and summative evaluation.
(Poowipadawat, 2001; Tangdhanakanond, Pitiyanuwat,
& Archwamety, 2006a). In addition, portfolio process
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could enhance students’ achievement (Chinnawong,
2000; Tangdhanakanond, Pitiyanuwat, & Archwamety,
2005; Tangdhanakanond, Pitiyanuwat, & Archwamety,
2006b), achievement motivation (Chinnawong, 2000),
critical thinking (Koraneekid, 2007), self-directed
learning (Elango, Jutti, & Lee, 2005; Tomkins & QuetteFrenette, 2010), self-regulated learning (Abrami, Venkatesh,
Meyer, & Wade, 2013), and creative thinking (Sujarittanarugse,
2005). Moreover, portfolio process builds the opportunities
for students to criticize themselves. Their learning strengths
and weaknesses are identified (Tangdhanakanond, 2006;
Priest & Robert, 1998 as cited in McMullan, 2006).
Teachers can also communicate with parents about the
development of students’ learning and characteristics by
using portfolio (Benson & Barnett, 1999; Tangdhanakanond,
2016).
Recently, Tangdhanakanond and Archwamety (2019)
did an analysis of teachers’ misconceptions in implementing
student portfolio assessment in elementary schools in
Thailand. It was revealed that there were misconceptions
among teachers in relation to student portfolio assessment.
Therefore, a plan for changing teachers’ misconceptions
in using portfolio for elementary school student assessment
needed to be carried out.
Conceptual change has been widely implemented in
the field of science education (e.g., Fulmer, 2013; Pimthong,
et al., 2012), mathematics education (Samranin, 2010;
Sujiva, 1994), health education (Johnson & Sinatra,
2013), teacher education (Ho, Watkins & Kelly, 2001),
research methodology (Kaewfong, 2006), and quality
assurance (Khong-ngam, 2009). However, research
studies concerning conceptual change in using portfolio
have not been found. A developed process for changing
teachers’ misconceptions in using portfolio assessment
would be beneficial for organizations in charge of such
a process.
Literature Review
It was found from related literature that there are four
main steps in a portfolio process. These include: planning,
collecting student’s works, selecting and reflecting on
them, and revising/evaluating them (Epstein, 2001;
Moonkum, 2000; Pearson Education Development
Group, 2001; Poowipadawat, 2001).
Arumugham (2019) did a qualitative study on
teachers’ understanding of portfolio assessment. It was
revealed that teachers understood portfolios as students’
work collections, as feedback tools, and as teaching,
learning and grading tools. Tangdhanakanond and
Wongwanich (2015) revealed that Thai teachers had

partial knowledge and lack of deep understanding in
implementing student portfolio assessment. Kornketkamon
(2001) found that teachers had some difficulties in using
portfolio to assess students’ learning, especially in
supervising students to organize their works in the
portfolios, reflecting on the selected works, as well as
improving and evaluating the works in the portfolios.
Tangdhanakanond and Archwamety (2019) did an
analysis of teachers’ misconceptions in implementing
student portfolio assessment in elementary schools in
Thailand. It was revealed that overall, teachers had
misconceptions in nine concepts.
Most conceptual change approaches and models (e.g.,
Posner et al’s (1982) theory of change; She’s (2004) dual
situated learning model) focus on changing students’
cognitive domain. Gregoire (2003) proposed the
Cognitive-Affective Model of Conceptual Change that
additionally focuses on changing students’ affective domain
(e.g. changing motivation). However, Tangdhanakanond
and Wongwanich (2012) revealed that teachers already
had positive attitude (affective domain) towards the use
of student portfolio assessment. Therefore, in this study,
a process designed to change teachers’ misconceptions
only focused on students’ cognitive domain change.
Accordingly, only Posner’s theory of change and She’s
dual situated learning model were employed as the
frameworks for developing process to change teachers’
misconceptions in using portfolio for elementary school
student assessment in this study.
The conceptual change approaches and models in the
related literature reviewed so far only propose the
essential broad concepts needed to be applied in practice.
They do not propose the specific process or steps.
Therefore, the purposes of the present research were (1)
to develop a ready-to-apply process to change teachers’
misconceptions in using portfolio for elementary school
student assessment, and (2) to examine the effectiveness
of the developed process to change teachers’ misconceptions.
Methodology
Participants
Participants were 40 elementary school teachers in
one of the public schools in Thailand selected by a
volunteer sampling. They were randomly divided into
two subgroups, i.e., (1) the experimental group of 20
elementary school teachers who participated in the
developed process, and (2) the control group of 20
elementary school teachers who did not participate in the
developed process. The experimental group consisted of
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2 Thai language teachers, 4 mathematics teachers, 2
science teachers, 2 social study teachers, 3 health education
teachers, 1 art teacher, 1 career and technology teacher, and
5 English language teachers. Their teaching experience
ranged from one to 16 years. The control group consisted
of 3 Thai language teachers, 4 mathematics teachers, 3
science teachers, 3 social study teachers, 3 health education
teachers, 1 art teacher, 1 career and technology teacher, and
2 English language teachers. Their teaching experience
ranged from one to 28 years.
Instrument
In this research, the researchers developed a process
to change teachers’ misconceptions in using portfolio
for elementary school student assessment. To begin with,
literature related to conceptual change was examined to
find common steps essential to the process for changing
teachers’ misconceptions in using portfolio assessment.
Subsequently, a manual for changing teachers’
misconceptions in using portfolio for elementary school
student assessment was developed. Five experts in
portfolio assessment were selected to examine the quality
of the components in the manual. The other research
instrument was a questionnaire. Five experts in portfolio
assessment were consulted on teachers’ possible
misconceptions in implementing student portfolio
assessment. There were two parts in the questionnaire.
The first part contained demographic information
(teaching experience, grade and subjects taught). The
second part analyzed teachers’ misconceptions in
implementing student portfolio assessment. Twenty-eight
statements about student portfolio assessment were
presented in the questionnaire. Teachers were asked
to rate how well they understood the statements on
a five-point scale (1 = strongly disagree; 5 = strongly
agree) twenty statements were on the “principles” of
portfolio assessment and eight were on the “utilization”
of the results from portfolio assessment. The reliability of
this questionnaire was 0.96 as determined by Cronbach’s
alpha coefficient.
Procedure
The pretest-posttest control group design was employed
in this study. The questionnaires were distributed to the
40 elementary school teachers (20 teachers in the
experimental group and 20 teachers in the control group)
to get baseline data. The baseline data of teachers’
misconceptions in both groups revealed that overall,
teachers in both groups had a misconception in using
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portfolio assessment. They also had misconceptions both
in the principle aspect and the utilization aspect. There
was no significant difference on the misconception scores
between teachers in the two groups (p > .05). Subsequently,
the developed process to change teachers’ misconceptions
in using portfolio was implemented for one semester. The
questionnaires were then distributed to the teachers in
both groups again. A computed mean less than 3.50 in the
misconception analysis was interpreted as misconception
(Waedramae, 2004).
Paired sample t-test was employed to compare the
experimental group’s mean score of misconceptions
before and after they participated in the developed
process. In addition, independent-sample t-test was also
used to compare mean score of misconceptions between
the experimental and control groups.
Results and Discussion
A Process to Change Teachers’ Misconceptions in Using
Portfolio for Elementary School Student Assessment
The following four steps were implemented:
Step 1: Self-analysis. (four to six hours) The teachers’
misconceptions are identified by a questionnaire and
reported to each teacher. Then, teachers are asked to
reflect on what they should adjust or change. They are
also asked to write down the possible advantages for
themselves and for their students.
Step 2: Identification of the differences between the
reasonable concepts and the pre-existing concepts. (four
to six hours) The reasonable concepts about the use of
portfolio for student assessment are first presented to the
teachers--followed by their pre-existing concepts. Then,
they are asked to identify the inconsistencies between
those two concepts in group discussion.
Step 3: Understanding of the reasonable concepts.
(four to six hours) The correct concepts of portfolio
assessment are transmitted to teachers via workshop
where the activities in each essential step of the portfolio
assessment are also shared. Then, a discussion session is
held among teachers to share their experiences about
problems, obstacles and solutions in using portfolio.
Step 4: Changing the misconceptions. (beginning to
the end of the semester). Teachers are asked to redesign
their own portfolio process and the activities in each step
of the portfolio assessment. Finally, teachers’ misconceptions
in using portfolio assessment are analyzed again by using
the same questionnaire.
The manual for changing teachers’ misconceptions in
using portfolio for elementary school student assessment
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was subsequently produced. The experts’ ratings of the
appropriateness of the purpose, principle, and activities in
each step of the developed process were at the highest
level (M = 5.00, M = 5.00, and M = 4.80, respectively),
whereas the appropriateness of the length of time of the
process was at the high level (M = 4.40).
The above developed process was aligned with
Posner et al. (1982)’s theory of conceptual change and
She (2004)’s dual situated learning model. Posner et al.
(1982) indicated that the conceptual change is completed
when learners have dissatisfaction with their current
conceptions and find a new conception to be intelligible,
plausible, and fruitful. The first and the second step of the
developed process had the activities that make teachers
realize their misconceptions and make them dissatisfied
with their prior conception. Besides, the activities in the
third step help teachers to have a desire for correct
conceptions in using portfolio to assess students’ learning.
Moreover, the second step of the developed process was
also aligned with She (2004)’s dual situated learning
model that emphasizes making teachers perceive the
discrepancies between the correct and the prior concepts.
The Effectiveness of the Developed Process to Change
Teachers’ Misconceptions in Using Portfolio for
Elementary School Student Assessment.
As shown in Table 1, teachers in the experimental
group had misconceptions (i.e., a rating of < 3.50) in
using portfolio before they participated in the developed
process (overall M = 3.08, principles aspect M = 3.03, and
utilization aspect M = 3.19). In contrast, they had correct
concepts after they participated (overall M = 4.12,
principles aspect M = 4.12, and utilization aspect M =
4.13). In the item-by-item analysis, however, the only
concept that teachers in the experimental group still had
misconception after the participation was Item
1.11--“Portfolio must only be used in a course that
assigns students to create learning products” (M = 3.45).
That might be because teachers who plan to use portfolio
assessment in their course usually designed course
activities that required their students to create some
artifacts. They did not realize that portfolio could also be
used in any courses that allow students to take a learning
log or other kinds of students’ thinking records. However,
in contrast, Arumugham (2019) found that teachers used
a portfolio as a proof of students’ learning achievement
and learning process.
Paired sample t-test was also employed to compare
teachers in the experimental group’s misconceptions
before and after they participated in the developed

process. The result is as shown in Table 1. Overall,
teacher score on the concepts of using portfolio after the
participation in the developed process was statistically
higher than that before the participation (p < .01). This
indicates that, as a whole, the developed process was
effective. However, in the item-by-item analysis, there
were two concepts that did not show statistically
significant differences i.e., (1) the concept Item 1.12 that
“It is not necessary that teachers plan the learning
activities at the beginning of the courses” (p > .05), and
(2) the concept Item 1.17 that “Scoring criteria or rubrics
for evaluating the products in portfolios should be
provided at the beginning of the courses” (p > .05).
That might be because teachers already knew these two
concepts before they participated in the developed
process as shown by the values of Means. Therefore, no
statistical difference was found.
In addition, independent-sample t-test was used to
compare teachers’ misconceptions between teachers who
had participated in the developed process (experimental
group), and those who had not (control group). Table 1
shows that, overall, teachers who participated in the
developed process significantly had higher score than
those who did not participate (p < .01). This is also true
with the principle aspect (p < .01) and the utilization
aspect (p < .01).
An effect size was also calculated (Glass, McGaw &
Smith, 1981; Light & Pillemer, 1984). Overall, the
calculated effect size was 2.16 (principle aspect = 2.27
and utilization aspect = 1.59). These also indicate the
effectiveness and the practicality of the developed
process to change teachers’ misconceptions in using
portfolio for elementary school student assessment.
The various activities of each step of the developed
process provided teachers with an opportunity to analyze
themselves and identify the differences between the
reasonable concepts and their pre-existing concepts,
which made them realize their misconceptions about their
implementation of student learning portfolio. The
developed process also allowed them to learn the correct
concepts of the implementation of student portfolio
assessment and enabled them to change their
misconceptions in this regard. That made teachers really
desire to change their misconceptions. Subsequently, they
could finally do it, which is according to Posner et al.
(1982)’s theory of conceptual change and She (2004)’s
dual situated learning model as mentioned earlier.
Besides, the developed process lasts only one semester
which is quite an appropriate period of time for them to
learn and change their misconceptions in this regard.
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Table 1 Mean and Standard Deviation of Teachers’ Score on the Concept of Using Portfolio for Elementary School Student
Assessment by Teachers
Portfolio Concepts &
Questionnaire Item

Experimental Group (n = 20)
Before

After

t
(before & after)

Control Group
(n = 20)

t

Effect
Size

M

SD

M

SD

M

SD

3.03

0.28

4.12

0.39

10.28**

3.19

0.41

7.31**

2.27

Questionnaire item 1.1

1.95

0.69

3.75

0.85

9.00**

2.45

0.89

4.73**

1.46

Questionnaire item 1.2

3.05

0.95

4.20

0.70

5.51**

3.55

0.83

2.69*

0.78

Questionnaire item 1.3

3.20

0.77

4.40

0.60

6.44**

3.25

0.91

4.72**

1.26

Questionnaire item 1.4

2.70

0.66

3.50

1.28

2.71**

2.80

0.70

2.15*

1.00

Questionnaire item 1.5

2.85

1.14

3.95

0.76

4.07**

3.30

0.92

2.43*

0.71

Questionnaire item 1.6

2.90

0.91

4.20

0.52

5.64**

3.25

1.02

3.71**

0.93

Questionnaire item 1.7

3.15

0.93

4.05

0.61

3.76**

3.25

0.91

3.27**

0.88

Questionnaire item 1.8

3.50

1.10

4.60

0.60

4.59**

3.30

0.98

5.07**

1.33

Questionnaire item 1.9

3.95

0.76

4.40

0.51

2.44*

3.35

0.88

4.65**

1.19

Questionnaire item 1.10

2.10

0.85

3.95

0.83

7.00**

2.75

1.02

4.09**

1.08

Questionnaire item 1.11

2.05

0.60

3.45

1.05

4.50**

2.40

0.88

3.42**

1.19

Questionnaire item 1.12

3.55

0.89

3.80

1.06

0.87

3.10

0.85

2.31*

0.82

Questionnaire item 1.13

3.05

1.28

4.25

0.72

4.19**

3.50

0.95

2.83**

0.79

Questionnaire item 1.14

1.95

0.83

3.65

0.88

7.03**

2.35

1.04

4.28**

1.25

Questionnaire item 1.15

2.80

0.83

4.30

0.57

8.11**

3.60

0.75

3.31**

0.93

Questionnaire item 1.16

4.00

0.65

4.40

0.50

2.18*

3.60

0.75

3.95**

1.07

Questionnaire item 1.17

4.25

0.72

4.45

0.51

1.17

3.75

0.91

3.00**

0.77

Questionnaire item 1.18

3.90

0.72

4.30

0.57

2.99**

3.50

0.83

3.56**

0.96

Questionnaire item 1.19

3.30

1.38

4.45

0.51

3.61**

3.30

0.87

5.12**

1.32

Questionnaire item 1.20

2.40

1.05

4.30

0.57

7.29**

3.50

0.89

3.39**

0.90

3.19

0.33

4.13

0.56

6.96**

3.13

0.63

5.37**

1.59

Questionnaire item 2.1

2.65

0.93

3.90

0.97

4.08**

3.00

0.86

3.11**

1.05

Questionnaire item 2.2

2.65

0.93

3.95

0.95

4.47**

2.95

1.15

3.01**

0.87

Questionnaire item 2.3

3.35

0.99

4.40

0.60

4.70**

3.60

0.94

3.21**

0.85

Questionnaire item 2.4

3.35

0.75

4.15

0.49

4.66**

3.45

0.95

2.94**

0.74

Questionnaire item 2.5

3.75

0.64

4.30

0.66

3.58**

3.15

1.04

4.18**

1.11

Questionnaire item 2.6

3.85

0.59

4.30

0.57

3.33**

3.05

0.95

5.06**

1.32

Questionnaire item 2.7

3.25

0.79

4.10

1.02

3.22**

3.15

0.93

3.07**

1.02

Questionnaire item 2.8

2.70

1.03

3.95

1.00

3.39**

2.65

0.93

4.25**

1.40

3.08

0.20

4.12

0.40

11.37**

3.30

0.38

6.70**

2.16

1. Principles of Student Portfolio
Assessment

2. Utilization of the Results from
Student Portfolio Assessment

Total
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Conclusion and Recommendation
The developed process to change teachers’ misconceptions
in using portfolio assessment (consisting of 4 steps, i.e.,
(1) self-analysis; (2) identification of the differences
between the reasonable concepts and the pre-existing
concepts; (3) understanding of the reasonable concepts;
and (4) changing the misconceptions) would have direct
implications for sectors and personnel involved in
conducting conceptual change of elementary school
teachers in the use of student portfolio assessment.
Further implication is that teachers would be able to
implement each step of student portfolio assessment
correctly and more properly. This study also found that
the developed process is effective in changing teachers’
misconceptions in using portfolio. The implications of
teachers’ conceptual change for the consequential change
of student learning, should be studied in further research.
This study only involved elementary school teachers. It is
recommended that further research be conducted with
both middle and high school teachers.
Finally, note that the present study has contributed to
the knowledge base in educational research, particularly,
in the area of educational assessment. The knowledge
involves (1) “know how” to use the 4-step developed
process to change teachers’ misunderstandings in using
portfolio, and (2) “know that” this process is effective.
Conflict of Interest
There is no conflict of interest.
Acknowledgments
This study was supported by the TRF Research
Career Development Grant, Thailand Research Fund
(TRF) (RSA5880029) and Chulalongkorn University.
References
Abrami, P. C., Venkatesh, V., Meyer, E. J., & Wade, C. A. (2013). Using
electronic portfolio to foster literacy and self-regulated learning
skills in elementary students. Journal of Educational Psychology,
105(4), 1188–1209. doi: 10.1037/a0032448
Arumugham, K. S. (2019). Teachers’ understanding towards portfolio
assessment: A case study among Malaysian primary school teachers.
Problems of Education in the 21st century, 77(6), 695–704. doi:
10.33225/pec/19.77.695
Benson, B., & Barnett, S. (1999). Students’ led conferencing: Using
showcase portfolios. Thousand Oaks, CA: Corwin Press Inc.
Chinnawong, S. (2000). Effects of portfolio assessment on mathematics
achievement, achievement motivation and attitude toward
mathematics of prathomsuksa four students (Unpublished master’s

thesis). Prince of Songkla University, Pattani, Thailand.
Elango, S., Jutti, R. C., & Lee, L. K. (2005). Portfolio as a learning tool:
Students’ Perspective. Annals Academy of Medicine, 34(8), 511–514.
Retrieved from https://www.annals.edu.sg/pdf/34VolNo8200509/
V34N8p511.pdf
Epstein, A. (2001). The portfolio process. Retrieved from http://www.
teachervision.fen.com/lesson-plans/lesson-4537.html
Fulmer, G. W. (2013). Constraints on conceptual change: How
elementary teachers’ attitudes and understanding of conceptual
change relate to changes in students’ conceptions. Journal of
Science Teacher Education, 24(7), 1219–1236. doi: 10.1007/s10972013-9334-3
Glass, G. V., McGaw, B., & Smith, M. L. (1981). Meta-analysis of social
research. Beverly Hills, CA: Sage.
Gregoire, M. (2003). Is it a challenge or a threat? A Dual-Process model of
teachers’ cognition and appraisal processes during conceptual change.
Educational Psychology Review, 15(2), 147–179. Retrieved from
https://link.springer.com/content/pdf/10.1023/A:1023477131081.
pdf
Herman, J. L., & Zuniga, S. A. (2020). Portfolio assessment. Retrieved
from https://education.stateuniversity.com/pages/1769/AssessmentPORTFOLIO-ASSESSMENT.html
Ho, A., Watkins, D., & Kelly, M. (2001). The conceptual change approach
to improving teaching and learning: An evaluation of Hong Kong staff
development programme. Higher Education, 42, 143–
169. Retrieved from https://link.springer.com/content/
pdf/10.1023/A:1017546216800.pdf
Johnson, M. L., & Sinatra, G. M. (2013). Use of task-value instructional
inductions for facilitating engagement and conceptual change.
Contemporary Educational Psychology, 38(1), 51–63. doi: 10.1016/j.
cedpsych.2012.09.003
Kaewfong, S. (2006). The enhancement of research conceptual change
using the dual-situated learning model: An application for the
Faculty of Education undergraduate students (Unpublished master’s
thesis). Chulalongkorn University, Bangkok, Thailand.
Khong-ngam, S. (2009). Development of a conceptual change model
in quality assurance of basic education institutions (Unpublished
doctoral dissertation). Chulalongkorn University, Bangkok, Thailand.
Koraneekid, P. (2007). Development of electronic portfolio model
using self-assessment to enhance student teachers’ critical thinking
(Unpublished doctoral dissertation). Chulalongkorn University,
Bangkok, Thailand.
Kornketkamon, D. (2001). A study of problems and opinions of teachers
concerning portfolio assessment in basic expansion school in
Bureerum province (Unpublished master’s thesis). Ramkhamhaeng
University, Bangkok, Thailand.
Light, R. J., & Pillemer, D. B. (1984). Summing up: The science of
reviewing research. Cambridge, MA: Harvard University Press.
McMullan, M. (2006). Students’ perceptions on the use of portfolios
in pre-registration nursing education: A questionnaire survey.
International Journal of Nursing Studies, 43(3), 333–343. doi:
10.1016/j.ijnurstu.2005.05.005
Moonkum, S. (2000). Portfolio (13th ed.). Bangkok, Thailand: Parppim
Publishing.
Pearson Education Development Group. (2001). Portfolio assessment.
Retrieved from http://www.teachervision.com/lesson-plans/;esson5942.html
Pimthong, P., Yutakom, N., Rodrangka, V., Sanguanruang, S., Cowie,B.,
& Cooper, B. (2012). Teaching and learning about matter in grade 6
classrooms: A conceptual change approach. International Journal of
Science and Mathematics Education, 10(1), 121–137. doi: 10.1007/
s10763-011-9280-5
Poowipadawat, S. (2001). Child-centered learning and authentic
assessment (2nd ed.). Chiangmai, Thailand: Knowledge Press.

K. Tangdhanakanond, T. Archwamety / Kasetsart Journal of Social Sciences 42 (2021) 871–877

Posner, G. J., Strike, K. A., Hewson, P. W., & Gertzog, W. A. (1982).
Accommodation of scientific conception: Toward a theory of
conceptual change. Science Education, 66(2), 211–227. doi: 10.1002/
sce.3730660207
Samranin, A. (2010). Effects of organizing mathematics learning
activities using conceptual change model on mathematical concepts
and connection ability of eight grade students (Unpublished master’s
thesis). Chulalongkorn University, Bangkok, Thailand.
She, H. C. (2004). Fostering radical conceptual change through dualsituated learning model. Journal of Research in Science Teaching,
41(2), 142–164. doi: 10.1002/tea.10130
Sujarittanarugse, P. (2005). Aproposed web-based instructional model based
on constructivist concept using electronic portfolio for creative thinking
development of undergraduate students in social sciences
(Unpublished master’s thesis). Chulalongkorn University, Bangkok,
Thailand.
Sujiva, S. (1994). The development of diagnostic method detecting
mathematical misconceptions (Unpublished doctoral dissertation).
Chulalongkorn University, Bangkok, Thailand.
Tangdhanakanond, K. (2006). Authentic assessment. Journal of Faculty
of Education, Chulalongkorn University, 34(3), 1–13.
Tangdhanakanond, K., & Archwamety, T. (2019). Teachers’
misconceptions and current performance in implementing student
portfolio assessment in elementary schools in Thailand. International
Journal of Psychology: A biopsychosocial Approach, 23, 39–62. doi:
10.7220/2345-024X.23.2
Tangdhanakanond, K., Pitiyanuwat, S., & Archwamety, T. (2005).
Constructionism: Student learning and development. Academic
Exchange Quarterly, 9(3), 259–266. Retrieved from https://www.
thefreelibrary.com/Constructionism%3A+student+learning+and+
development.-a0138703700

877

Tangdhanakanond, K., Pitiyanuwat, S., & Archwamety, T. (2006a). A
development of portfolio for learning assessment of students taught
by full – scale constructionism approach at Darunsikkhalai school.
Research in the Schools, 13(2), 24–36.
Tangdhanakanond, K., Pitiyanuwat, S., & Archwamety, T. (2006b).
Assessment of achievement and personal qualities under constructionist
learning environment. Education, 126(3), 495–503. Retrieved from
https://eds.a.ebscohost.com/eds/pdfviewer/pdfviewer?vid=1&sid=
1a63c988-2245-4a4f-8c50-e49478941c1b% 40sessionmgr4008
Tangdhanakanond, K., & Wongwanich, S. (2012). Teacher attitude and
needs assessment concerning the use of student portfolio assessment
in Thailand’s educational reform process. International Journal of
Psychology: A Biopsychosocial Approach, 10, 71–88. Retrieved
from http://tct-test-reference-materials.yolasite.com/resources/
STUDENT%20PORTFOLIO%20ASSESSMENT.pdf
Tangdhanakanond, K., & Wongwanich, S. (2015). State, problems
and guidelines for solving problems in implementing student
portfolio assessment in elementary school in Thailand. ProcediaSocial and Behavioral Sciences, 171, 1381–1387. doi: 10.1016/j.
sbspro.2015.01.257
Tangdhanakanond, K. (2016). Performance assessment (2nd ed.).
Bangkok, Thailand: Chulalongkorn University Press.
Tomkins, M., & Quette-Frenette, D. (2010). Learning portfolio models
in health regulatory Colleges of Ontario, Canada. Journal of
Continuing Education in the Health Professions, 30(1), 57–64. doi:
10.1002/chp.20057
Waedramae, M. (2004). Analysis of misconceptions and practices in
educational quality assessment (Unpublished doctoral dissertation).
Chulalongkorn University, Bangkok, Thailand.

