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ABSTRACT

This paper is a report on the findings of a Research
and Development (R&D) aiming to develop the
model of pedagogical blended e-Learning model
using cognitive tools based upon constructivist
approach for knowledge construction in higher
education, and to examine the result of using such
model. The sample consisted of 8 experts in the
field during the model development stage, while
there were 21 undergraduate students (11 and 10
students for each experimental group respectively)
for the model try out stage. The research
procedures included 3 stages: (1) model
development, (2) model try out, and (3) model
revised and confirmation. The research results
were divided into 3 parts according to the
procedures as described in the following session.
First, the data gathering from the literature review
were reported as a draft model. Then, the research
finding from the experts’ interviews indicated that
the model should include one generic model with
three sub models for learners to effectively
construct their knowledge. The generic model
included three elements and three procedures, while
each sub model included four elements and three
procedures with 7 steps which elaborated from the
generic one. The three elements of the generic
model comprised of (1) instructor's and learners'
active roles, (2) activities, and (3) assessment, while
the procedures included (1) pre-instruction, (2)
instruction with cognitive tools, and (3) evaluation
with process and product. Regarding the sub
models, all three sub models comprised of the same
4 elements including (1) instructor's and learners'
active roles, (2) pedagogical based activities, (3)
cognitive tools, and (4) assessment, while the 3
procedures with 7 steps were different according to
the pedagogy applied to each model. The pedagogy
included Collaborative Discussion-Based Learning
(CDBL), Collaborative Project-Based Learning
(CPjBL), and Collaborative Problem-Based
Learning (CPBL). Second, the research finding
from the try out stage found that there were
significant differences between pretest and posttest
of knowledge construction’s scores at the .05 level
for both groups (experimental group 1 using
synchronous interaction-based cognitive tool, and
experimental group 2 using asynchronous

interaction-based  cognitive tool), while the
observation and projects’ scores of each sub model
tryout were also increased for both groups. When
comparing between the experimental group 1 and
the experimental group 2, the posttest scores of
knowledge construction of experimental group 1
were higher than the scores of the experimental
group 2 although significant differences between
such scores were not found. Likewise, when
comparing the observation and projects’ scores, the
scores of experimental group 1 were slightly higher
than the scores of experimental group. Concerning
the satisfaction scores, both experimental groups
rated as very high satisfaction to the model. Lastly,
according to the finding from the try out stage and
the confirmation from the experts, the developed
model was revised and presented in the report for
implication and further references.
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1) INTRODUCTION

Nowadays, implication of e-Learning has
increased rapidly in higher education since
it has been considered to be one of the
solutions for learning limitation with the
time and place constraints. Besides, with
the benefits gained from web2.0
technologies, it has increased
communication channel between instructor
and learners, as well as among learners
themselves. However, many times,
instructors seem to neglect to apply
appropriate pedagogy in which will
enhance learners’ knowledge construction,
when teaching in e-Learning environment.
Such e-Learning, pedagogy cam be named,
for example, Project-Based Learning,
Problem-Based Learning. Thus for, this
research has proposed pedagogy blended
e-Learning model which is combination of



strength of various teaching methods,
strategies, and technologies. Based on the
findings, such model would enhance
learners’ opportunities to access to the
contents, to participate in the activities, and
to exchanges and brainstorm among
learners through online social network
which will lead to learners’ knowledge
construction in higher education. The
construction of the knowledge in this study
was emphasized on cognitive domain
addressed in Bloom (2001) comprised of 2
levels — the lower level including
remembering, understanding, and applying
and the higher level including analyzing,
evaluating, and creation. Such domain
would look in 4 dimensions including (1)
factual  knowledge, (2) conceptual
knowledge, (3) procedural knowledge, and
(4) meta-cognition knowledge.

2) THE RESEARCH STUDY AND THE
FINDINGS

The research objectives were to develop
pedagogical blended e-Learning model
using cognitive tools based upon
constructivist approach for knowledge
construction in higher education. While the
three detail objectives are addressed as
follows: (1) to examine review of
literatures, as well as experts’ opinion,
towards the most popular top three
pedagogies used in e-Learning
environment, (2) to develop the models
according to the most popular top three
pedagogies used in e-Learning
environment, integrated with 6 types of
cognitive tools in order to enhance
knowledge construction, and (3) to tryout
the effectiveness of the model which
developed under the most popular top three
pedagogies used in e-Learning
environment, integrated with 6 types of
cognitive tools. Hence, the research
methods used in this study comprised of 3
phases in accordance to the objectives:
Phase 1 Literature review of model
components  and  procedures, and
development of pedagogical blended e-

Learning model, Phase 2 Trying out
pedagogical blended e-Learning model,
and Phase 3 Proposing pedagogical
blended e-Learning model. Figure 1
illustrates research procedures, while the
details are described in the following
session:

Research Procedures
Induded 3 phases:

1. Model Development

¥

Figure 1 Research Procedures

2. Model Try out

Phase 1 Literature review of model
components and procedures and Model
development

The sample in this phase consisted of 5
experts in the field of curriculum and
instruction, educational technologies, and
educational measurement and evaluation.
The instruments used in this phase
consisted of (1) experts’ interviewing form
and (2) model evaluation form. The
process in this phase included: (1) the data
gathering from the literature review were
reported as a draft model and (2)
researcher interviewed the 5 experts in the
field of curriculum and instruction,
educational technologies, and educational
measurement and evaluation. using the
model evaluation form. The former result
from the review of totaled 180 related
literature (75 Thai literature and 105
International literature) found that the
model should include one generic model
with three sub models for learners to
effectively construct their knowledge. The
generic model included three elements and
three procedures, while each sub model
included four elements and seven
procedures which elaborated from the
generic one. The three elements of the



generic model comprised of (1) instructor's
and learners' roles, (2) activities, and (3)
assessment, while the procedures included
(1) pre-instruction, (2) instruction with
cognitive tools, and (3) evaluation.
Regarding the sub models, all three sub
models comprised of the same 4 elements
including (1) instructor's and learners'
roles, (2) pedagogical based activities, (3)
cognitive tools, and (4) assessment, while
the 7 steps were different according to the
pedagogy applied to each model. The

pedagogy included collaborative
discussion-based learning (CDBL),
collaborative  project-based learning

(CPjBL), and collaborative problem-based
learning (CPBL). However, after gathering
the result from the experts’ interviews,
some suggestions were made as follows:
(1) the three sub models should include 3
major procedures with the details of 7
minor steps in total; (2) the names of
cognitive tools should be addressed; and
(3) the evaluation should give emphasized
on both process and product which could
be retrieved such outputs by scores from
the examination, the project rubric, as well
as the observation form. Also, the roles of
instructors and learners should be active
which will be congruence with the concept
of  cognitive  constructivist  learning
environment. In conclusion, based on the
result of literature review and experts’
interview, the development of the model
should include one generic model with
three sub models for learners to effectively
construct their knowledge. The generic
model included three elements and three
procedures, while each sub model included
four elements and three procedures with
seven steps which elaborated from the
generic one. The three elements of the
generic model comprised of (1) instructor's
and learners' active roles, (2) activities, and
(3) assessment, while the procedures
included (1) pre-instruction, (2) instruction
with cognitive tools, and (3) evaluation
with process and product. Regarding the
sub models, all three sub models
comprised of 4 elements including (1)

instructor's and learners' active roles, (2)
pedagogical based activities, (3) cognitive
tools, and (4) assessment, while the
procedures included : (1) pre-instruction,
(2) instruction with cognitive tools, and (3)
evaluation with process and product.
However, the detail seven steps of each are
different according to the applied
pedagogy that could be described in the
followings. CDBL comprised of the
following steps: (1) content outline and
timeframe were presented, (2) objectives
for discussion were presented, (3)
resources for discussion were prepared, (4)
course and group database were placed for
discussion, (5) cognitive tools were used to
find out solution according to the assigned
discussion topics, (6) findings were
presented with review and comments from
peers, and (7) content reflection was placed
through online group learning log. CPjBL
comprised of the following steps: (1)
project objectives were addressed, (2)
group project was initiated tentatively
through group database, (3) group plan was
brainstormed through group database, (4)
group project was developed
collaboratively with various types of
cognitive tools, (5) group project was
presented with the use of cognitive tools,
(6) group project was evaluated with the
use of cognitive tools, and (7) content
reflection was placed through online group
learning log. CPBL comprised of the
following steps : (1) facts related resources
were prepared for learners, (2) activity
objectives were presented and problems
were specified , (3) problem evaluation
process and solution were presented
through the use of cognitive tools, (4)
group plan was presented through
cognitive tools, (5) hypothesis, synthesis,
and solution were presented through the
group database, (6) evaluation was
examined for content understanding, (7)
content reflection was placed through
online group learning log. The model
developed from this phase is as shown in
figure 2.
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Figure 2: Pedagogical Blended E-Learning Model Using Cognitive Tools Based Upon
Constructivist Approach for Knowledge Construction in Higher Education

Phase 2 Model try out

The sample in this phase included 21
undergraduate students registering in the
Designing Web-Based Instruction course
and the Introduction to Web-Based
Instruction program courses in the second
semester of an academic year 2011. The
samples were divided into two groups
which are 11 students for an experimental
group 1 (synchronous interaction-based
cognitive tool) and 10 students for an
experimental group 2 (asynchronous
interaction-based cognitive tool). There
were 7 instruments used in this phase
including pedagogical blended e-
Learning using cognitive tools based upon
constructivist  approach  lesson  plan,
cognitive tools, students’ basic computer
ability  test,  students’  knowledge
construction test, students’ knowledge
construction observation form, students’
knowledge construction  rubric, and
students’ satisfaction towards the model
test. While the process in this phase were
described as follows. Firstly, the two tests
including students’ basic computer ability
test and students’ knowledge construction
test, were completed by the students in
order to explore the former levels of their
knowledge and the result of the basic

students into two experimental groups.
Then instructions were initiated for 15
weeks followed pedagogical blended e-
Learning using cognitive tools based upon
constructivist approach lesson plan which
divided into 3 modules according to the
proposed models. The three modules
included (1) Collaborative Discussion-
Based Learning: CDBL (three week
duration) for, (2) Collaborative Project-
Based Learning: CPjBL (seven week
duration) and (3) Collaborative Problem-
Based Learning: CPBL (five week
duration). After that the posttest of
knowledge  construction  test  were
conducted at the end of each module in
order to compare learners’ former and
latter levels of knowledge construction. In
order to gain in-depth data concerning
construction of knowledge, the learners’
process of knowledge construction were
observed through the online learning
environment using the observation form. In
addition, the students’ satisfaction towards
the model test was conducted upon
completion of the lesson in order to
explore the appropriateness towards the
use of such model with this target group.
Data were analyzed using frequency,



percent, mean, standard deviation, and
dependence and independence t-tests.
The research results indicated as follows.

2. 1 Learners’ Knowledge Construction
Learners who participated in modules 1-3
both the experimental group 1 and group 2
had knowledge construction’ post-test
mean scores significant higher than pre-test
mean scores at .05 level of significance.
However, when comparing knowledge
construction’ post-tests means score of the
experimental group 1 and group 2, there
was no significant different at .05 level of
significance. Though, the post-tests means
score of the experimental group 1 were
higher than score of the experimental
group 2 in all three modules. The details
are illustrated in Table 1 and figure 3.

Table 1: Scores of Learners’ Knowledge
Construction

Scores of Exp Group 1 Exp Group 2
KC X S.D. X S.D.

CDBL

Pre-test 52.00 2.44 42.50 1.38

Post-test 77.00 1.33 67.50 1.58

CPjBL

Pre-test 37.38 1.95 32.72 2.06

Post-test 66.16 1.75 63.55 2.08

CPBL

Pre-test 34.08 2.16 30.00 2.01

Post-test 81.83 1.40 80.83 0.94

Note:

KC = Knowledge Construction

Exp Group 1 = Experimental Group 1

Exp Group 2 = Experimental Group 2

CDBL = Collaborative Discussion-Based Learning
CPjBL = Collaborative Project-Based Learning

COR G COBL G2 PaLGL CHELG CPhiL G) CrRL G

CPBL = Collaborative Problem-Based Learning

Figure 3 Scores of Learners’ Knowledge
Construction of the three modules

In addition, not only the post test scores
would be collected, but also the
observation and the content analysis of the
knowledge construction process retrieved
from the pedagogical blended e-Learning
and cognitive tools activities also reported
in order to see the process of learners
developing  their  construction  of
knowledge. Such process of knowledge
construction development was content
analyzed reported in 6 steps along with the
detail characteristics of each. The six steps
included 1) remembering, 2
understanding, (3) applying, (4) analyzing
(5) evaluating, and (6) creation. The details
of each module are described in the
following sections.

2.1.1. Module 1 Collaborative Discussion-
Based Learning : CDBL

The mean scores of knowledge creation
process of experimental group 1
(synchronous interaction-based cognitive
tool) and experimental group 2
(asynchronous interaction-based cognitive
tool) were at the average level (61.34%
and 52.08% respectively) upon completion
of module 1. Though, the scores of both
groups showed the improvement of
knowledge creation process throughout the
module (three week duration) and score of
the experimental group 1 was higher than
group 2. The detail of each week scores
presenting the increasing of knowledge
creation scores of both groups are shown in
figure 4.

MODULE 1

3

Level of Knowledge Construction

WIix

Figure 4 Scores of Learners’ Knowledge
Construction process of modules 1

2.1.2. Module 2 Collaborative Project-
Based Learning : CPjBL



The scores of knowledge creation process
of experimental group 1 (synchronous
interaction-based  cognitive tool) and
experimental group 2 (asynchronous
interaction-based cognitive tool) were at
the average level (67.16% and 66.09%
respectively) upon completion of module
2. Though scores of both groups showed
the significant improvement of knowledge
creation process during the seven-week
duration of learning in this model (from
36.11 increasing to 97.91 for both groups)
and score of the experimental group 1 was
higher than group 2. The detail of each
week scores presenting the significant
increasing of knowledge creation scores of
both groups are shown in figure 5.
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Figure 5 Scores of Learners’ Knowledge
Construction process of modules 2

2.1.3.  Collaborative  Problem-Based
Learning : CPBL

The scores of knowledge creation process
of experimental group 1 (synchronous
interaction-based  cognitive tool) and
experimental group 2 (asynchronous
interaction-based cognitive tool) were at
the average level (81.66% and 78.33%
respectively) upon completion of module
3. When comparing among the three
models, the scores of both groups in this
model showed the most significant
improvement of knowledge creation
process during the five-week duration of
learning (from 55.55 improving to 98.61
for group 1 and from 54.16 improving to
97.22 for group 2) and score of the
experimental group 1 was higher than
group 2. The detail of each week scores
presenting the most significant increasing
of knowledge creation scores of both

groups when compared among the three
modules are shown in figure 6.
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Figure 6 Scores of Learners’ Knowledge
Construction process of modules 3

2.2 Learners’ Satisfaction towards the
model

Considering  result  from  students’
satisfaction towards the model try out, the
satisfaction were examined in 2 aspects
including 16 questions representing the
overall instruction designed based on the
proposed model along with lesson plan and
7 questions representing 7 steps of
instruction for each module. It was found
that learners rated the satisfaction towards

overall at the highest level (X=4.33, S.D.=

0.16 for group 1 and X= 454, S.D.= 0.19
for group 2). When considering each

module, group 1 rated highest level (X=
4.29, S.D. = 0.21) and group 2 also rated
highest level (4.53, S.D. = 0.23) for

module 1; group 1 rated highest level (X=
4.35, S.D. = 0.19), as well as group 2 rated

highest level (X= 4.66, S.D. = 0.21) for
module 2; and group 1 rated highest level

(X= 4.33, S.D. = 0.06) and 4.60, S.D. =
0.14) for module 3. The description of 16
items for overall instruction part are as
follows: (1) pre-instruction are well plan in
preparing learners becoming accustomed
to the Learning Management System, (2)
Instruction was initiated in learners’
challenging manners and summarizing at
the end , (3) instructor was well plan
during the summarized step and pointed
out to the applicable and further use, (4)
the courseware was accessibility, (5) the
Learning Management System and the



courseware were well equipped according
to the learners’ need and the course
content, (6) the Learning Management
System and the courseware were well
designed for both text and illustration, (7)
the online activity tool was accessibility,
(8) the brainstorming activity through
online activity tool was appropriate, (9) the
assessment through online test was
appropriate, (10) the authentic assessment
through online observation was
appropriate, (11) the authentic assessment
through  creation of project was
appropriate, (12) the course content
including group database and course
database were accessibility, (13) the
brainstorming activity through group
database (one type of cognitive tools) was
appropriate, (14) the evidence presenting
process of group works through cognitive
tools (database tool, concept map tool, and
presentation tool) were appropriate, (15)
the process of group works using cognitive
tools (database tool, concept map tool, and
presentation tool) were applicable, and
(16) the content review through cognitive
tools (database tool, concept map tool, and
presentation tool) were applicable. The
description of each item for the three
modules are congruence with the sub
models’ steps described in phrase 1. The
detail scores of 7 steps for experimental
group 1 are shown in figure 7, while the
detail score of 7 steps for experimental
group 2 are shown in figure 8.

Figure 7: Learners’ (experimental group 1)
satisfaction towards the Pedagogical
Blended E-Learning Model Using
Synchronous Cognitive Tools

Figure 8: Learners’ (experimental group 2)
satisfaction towards the Pedagogical
Blended E-Learning Model Using
Asynchronous Cognitive Tools

Phase 3 Model revised and confirmation
The 3 experts considered that the
development of pedagogical blended e-
Learning model using cognitive tools
based upon constructivist approach had the
highest level of appropriateness towards
the knowledge construction in higher
education. The detail of each dimension for
consideration  included: (1) Model
rationale, (2) Model purposes, (3) Model
illustration, (4) Model components
(Generic Model & Specific Model), (5)
Generic model procedures, (6) Specific
model procedures, (7) Appropriateness of
the model towards knowledge construction
in higher education, and (8) Overall of the
model is appropriate and applicable.
Though, experts had informative
suggestions to the study. Some of them, for
example, adding details of following up
and evaluation stages since these two
stages might take a lot of efforts when
compared to other stages when teaching in
blended learning environment.
Accordingly, the role of Teaching Assistant
(TA) has played viral role in supporting
instructor, especially in the following up
stage. Also, the generic model should
address the proportion of instruction
offering in face-to —face mode, as well as
the one offering in online mode which will
be more applicable for other instructors
who are not in the field of educational
technology.



3) DISCUSSION AND CONCLUSIONS
Based on the research finding, the top three
pedagogical blended e-Learning model
included (1) Collaborative Discussion-
Based Learning (CDBL), (2) Collaborative
Project-Based Learning (CPjBL), and (3)
Collaborative Problem-Based Learning
(CPBL), while the 6 types of cognitive
tools based upon constructivist approach
for knowledge construction in higher
education comprised of database tool,
concept map tool, spreadsheet tool,
simulation tool, presentation tool, and
conference tool. According to the try out
phase of the three models, it was found
significant difference at the 0.05 level in
pre-test and post-test scores of both groups.
However when compared post-test scores
of both groups, significant differences were
not found. Based on such findings, it can
be concluded that all three pedagogical
blended e-Learning model are effective.
Also, by applying either synchronous or
asynchronous interactive-based cognitive
tools, it would applicable and
interchangeable for all three models. Such
statistic finding was strongly congruence
with the observation results finding that
there was improvement of knowledge
construction process consistently. However,
when consider the improvement of higher
level of knowledge construction, the
synchronous cognitive tools presented the
higher improvement scores, especially in
the area of evaluating and creation. In
addition, when compared among the three
modules, module 3 (CPBL) showed the
highest scores of knowledge creation. Such
findings were congruence with numerous
literature reviews, for example, the work of
Bonk, Kim, and Zeng (2005) discussed
about the future directions of blended
learning in higher education and workplace
learning settings and the proposed three
models also were mentioned about its
effectiveness and popularity in this
handbook. It can also be supported by the
article titled Pedagogy-Based Hybrid
Learning: from concept to practices
(Khlaisang and Koraneekij, 2009), which

mentioned about the effective use of
Problem-Based Learning and Project-
Based Learning in blended learning
environment. The finding also can be
supported by the work from De Graaff and
Kolmos (2007), Yang, Richardson, French,
and Lehman (2011), Alonso, Manrigue,
and Vines (2009) who studied the
effectivenss in managing of change when
implementing problem-based and project-
based learning in higher education with the
constructivist and  blended learning
environement. The research finding was
also congruence with the work of Reeves,
Laffey, and Marlino, (1997) and Wang
(2004) mentioning about the effective use
of cognitive tools in higher education.
Further suggestion based on the research
findings are addressed that other
pedagogical blended e-Learning models
should be proposed for the broadly use in
other fields of higher education. Also,
cognitive tools used in such models should
be further examine for the most
appropriate tools in constructing cognitive
knowledge, especially the higher level of
knowledge including analyzing, evaluating,
and creation, which are considered the
ultimate goals of higher education learning.
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CONSTRUCTIVIST APPROACH FOR KNOWLEDGE CONSTRUCTION IN HIGHER
EDUCATION STUDENTS: FROM PROPOSED MODEL TO IMPLIMENTATION
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Abstract

This article presents the model of pedagogical blended e-learning using cognitive
tools based upon constructivist approach for knowledge construction of higher
education students. The model included one generic model with three sub models for
learners to effectively construct their knowledge. The generic model included three
elements: (1) instructor's and learners' active roles, (2) activities with cognitive tools, and
(3) assessment with process and product; while the procedures of the generic model
included three steps: (1) pre-instruction, (2) instruction, and (3) evaluation. Regarding the
specific models, all three specific models comprised of the 4 elements including (1)
instructor's and learners' active roles, (2) activities with cognitive tools, (3) pedagogical
based activities, and (4) assessment with process and product; while the 3 procedures
with 7 steps customized according to the pedagogy applied to each model. The
pedagogy included Collaborative Discussion-Based Learning (CDBL), Collaborative Project-
Based Learning (CPjBL), and Collaborative Problem-Based Learning (CPBL). In addition,
last part of this article focuses on how the proposed model could be applied including

the application programs for developing various types of cognitive tools integrated into



the pedagogies. Hence, the effectiveness of instruction would be emerged which will

further result to the learners’ efficiency.
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