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Critical Thinking…

• Purpose of the research
• Prior questions: 5W1H (what, why, who, when, where, and how…)
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A Web-based Collaborative Problem-
Solving Approach to Enhancing Students’ 

Learning Performance

Abstract Introduction Conclusions

• Reading and Thinking in sequence 

Outline of Abstract

• This part should comprise the following points 
with no more than 250 characters:
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• Why (reason)
• How (method)
• Finding (Results)
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Abstract

• With the rapid spread of information technology, cultivating web-based 
problem-solving to deal with upcoming challenges and problems is essential 
and important. 

• Nevertheless, students might encounter problems in dealing with web-based 
problem-solving tasks without real-time supports; in particular, for elementary 
school students.

• To cope with this problem, a web-based collaborative problem-solving 
approach is proposed. Thus, an experimental method with two groups was 
conducted to examine the effects of the proposed collaborative approach.

• The research findings show that the experimental group with collaborative 
learning approach gained better learning outcomes than control group with 
traditional individual approach.

• The affective measurement for the proposed approach revealed highly positive.
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Introduction

• Fast Internet technology brings society more convenience, but has leaded to 
some issues related to information explosion as well.

• Studies have found students might easily get lost while searching for 
information to solve complex problems on the web (Hargittai, 2006; Li & Kirkup, 

2007).

• Schools should play an active and critical role to assist students in the 
facilitation of web-based problem solving ability.

• Past studies proposed supporting tools and strategies to assist learners in 
web-based learning performance (Chen, 2010; Zamani & Shoghlabad, 2010). 

• Particularly, Meta-Analyzer (Hwang, Tsai, Tsai, & Tseng, 2008), was developed and 
widely applied to web-based learning activity for improve elementary 
students’ problem-solving ability.
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Introduction

• However, these studies were inclined to individual learning context in which 
one might easily get lost or feel frustrated while searching for information to 
solve complex problems without real-time guidance on the Internet.

• To cope with this issue, the study proposes a web-based collaborative 
problem-solving approach. 

• To examine the effectiveness of the proposed approach, sixty-three high 
graders of elementary school participated in the experiment.

• The relevant suggestions are proposed based on the research findings.
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Research issues

• Based on the introductory section, the research issues were aimed to focus 
on:

1) Whether the web-based collaborative problem-solving approach could produce 
significantly better learning gain of students than traditional individual problem-
solving approach?

2) Whether the web-based collaborative problem-solving approach can be adopted   
via the affective measurement, e.g. perceived ease of use, perceived usefulness, 
system quality and intention scales?
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Points for Literature review

Basically, this part may focus on critical points based on the 
research topic and paper types (conference/journal). 
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• A web-based problem solving environment (methodology) (M)
• Cognitive/ Learning styles (influencing factor) (O)
• Cognitive load (outcome) (O)
• Perceived usefulness, ease of use, intention (outcomes) (O)
•…

M: must; O: option

Points of Research design

There are some points needed to introduce when it comes to 
“Research design”, shown as follow:
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• Participants (including course required)
•Number, gender, year of age

• Learning contexts (experimental vs control groups)
•Experimental procedure

• Measurements (as to RQs)
•Reliability analysis of scales
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Research design

• Research subjects:

• A total of 63 of 6th graders (11-12 of age), distributed in two groups, the 
experimental group and control group.

• The experimental group with 32 graders conducted in the proposed 
collaborative learning approach and was grouped into 8 subgroups via 
heterogeneous grouping method, while the control group with 31 
conducted in the traditional approach with individual manner.

• The two groups have similar academic achievements and ever 
experienced basic computer training course on the 4th grade. 

• One teacher was assigned to teach social studies for two classes in the 
same computer classroom at different times of the day. 
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Research design
- Web-based learning setting for cont. group

• The control group was conducted with the web-based individual learning 
approach via Meta-Analyzer system shown below.
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Research design
- Web-based learning setting for exp. group

• The experimental group was conducted with web-based collaborative problem-
solving approach via Collab-Analyzer system shown as follow.

2013/6/7 15

Research design
- Experimental procedure (Important)
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Research design
- Measuring tools

• Assessment of web-based problem solving ability

• The assessment of web-based problem-solving ability originated from Kuo, 
Hwang and Lee (2012) was managed through solving social issues as pre- and 
post-test in the social study course, given both social issues of “Renewable 
energy” and “Garbage problem,” respectively. 

• To ensure inter-rater reliability, two senior social studies course educators from 
the elementary school were involved in the rating.

• Before the formal rating of the experiment, 25 non-experimental high-grade 
students participated in the test in an attempt to verify the correlation among the 
raters, in which inter-rater reliability reaches a high Cronbach’s α value of 0.875 
(Cohen, 1988).

• The higher the score a student obtains, the better web-based problem-solving 
ability the student presents.
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Research design
- Measuring tools

• Research scales

• The post-questionnaire with four dimensions, perceived ease of use,  perceived 
usefulness,  intention adapted from Technology Acceptance Model developed by 
Venkatesh and Davis (1996), and system quality adapted from Meyers et al. 
(1997).

• These four dimensions are measured via a six-point Likert scale, ranging from 1 
(strongly disagree) to 6 (strongly agree).

• Moreover, the items have been modified and adapted via an iterative personal 
interview process with two senior social studies course teachers and one expert to 
verify the completeness, wording, and appropriateness of the scales so as to 
confirm its content validity.

• The Cronbach's α values of the four dimensions present 0.87, 0.81, 0.82 and 0.86, 
respectively, with high reliability of scale (Cohen, 1988).
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Mostly used statistical tools

• Descriptive statistics
• T test

• Paired-sampled t-test (Affective outcomes)
• Independent-sampled t-test (Cognitive outcomes)

• ANOVA
• ANCOVA

• Pre-test as covariance

• Reliability/ consistency analysis
• Correlation analysis
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Experimental Results
-Analysis of web-based problem-solving ability

• Examine of prior ability for two groups

• The basic web-based problem-solving ability of two groups was measured with 
Independent Samples t test. 

• Table 1 shows the pretest score between two group students has no significant 
difference (t=-1.95, p>.05), implying that two group students have equivalent 
web-based problem-solving ability before the experiment.
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Experimental Results
-Analysis of web-based problem-solving ability

• Analysis of posttest for two groups

• The web-based problem-solving ability of two groups was measured with 
Analysis of covariance (ANCOVA) method. 

• Table 2 shows the posttest score between two group students presents significant 
difference (t=3.57, p<.001), implying that the experimental group students who 
adopted collaborative learning approach to learn social studies could gain better 
web-based problem-solving ability than those who accepted individual learning 
approach. 
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Experimental Results
- Analysis of affective measurement

• Table 3 shows the four dimensions, perceived ease of use, perceived 
usefulness, system quality and intention, with significant difference, 
respectively. 
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Discussion and implication

• This part mainly concentrate on the research findings, criticize 
the results of the research, and propose rational explanations. 

• The findings may come from results of previous studies, or not.

• If it is consistent, it is a proof.

• If it is inconsistent, it is a new finding.
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Conclusions and future works

• To enhance students’ web-based problem-solving ability quicker and more 
accurate, a web-based collaborative problem-solving approach is proposed.

• The research findings showed that the experimental group students who 
learned with the web-based collaborative problem-solving approach gained 
better web-based problem-solving performance than those who learned with 
the conventional individual learning approach whatever in aspects of 
cognitive or affective gains.

• The result can be explained by Bandura’ Social Learning theory.

• That indicates students adopted the proposed collaborative approach could 
gain real-time supports via online discussion when solving social issues. 

• In the future, it is noteworthy investigating other factors that might affect 
students’ learning performance in web-based collaborative problem-solving 
activities, such as gender, achieving ability, cognitive styles and grouping 
strategies.
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Suggestions for writing a papers

• Why do we write papers?

• We want others to read our papers.

• Title and abstract are very important.

• Think about what others want to see by starting with a promising problem.

• How others can benefit from our research findings.
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• Writing has to be in a good flow by telling an interesting story.

• Identify a problem.

• Find out what others have done to solve the problem, what is already 
being done, what are not done yet.

• Research questions come after literature review, not before literature 
review.

• Propose a potential solution based on literature review for a justification.

Suggestions for writing a papers
• Implement your solution

• Findings have to refer back to the original research questions.

• How confidence your are about your research findings, implications, limitations.

• Further research questions or directions.

• Tips for writing a paper

• Make a few bullet points for each section to make the logical flow correct.

• Write the stuffs your are keen to write, write you really would like to write.

• Keep reading and writing, practice makes perfect.
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