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ABSTRACT 

One of the twenty first century skills is the skill of solving problems, problems one 

encounters in day-to-day life situations, simple as well as complex problems. To solve 

problems successfully is more than just accumulating knowledge- it involves development of 

flexible, cognitive strategies that help analyse different problem situations to produce 

meaningful learning outcomes. Online training in Scaffolded Problem Based Learning 

Strategy using the learning management system, MOODLE is intended to guide student 

teachers to become experts in the field of study, capable of identifying the problems based on 

the domain knowledge of the discipline and analyzing and contributing to the solutions in a 

completely online mode. The online training package, designed on the lines of ADDIE model 

is assigned four credits and student teachers need to put in 120 hours of study for completion 

of the training. The package incorporates PBLS, follows collaborative approach and has 

provision of scaffolds. The study was conducted on 41 student teachers of College of 

Education. The student teachers were selected on the basis of their competence in the use of 

computer and internet. The student teachers undertook the online training in Scaffolded 

Problem Based Learning strategy (PBLS) wherein the student teachers had to solve ten 

problems related to difficulties faced by school teachers and administrators in the 

implementation of various aspects of PBLS. Effectiveness of the online training to develop 

problem-solving ability of student teachers was measured by Problem-solving inventory 

developed by Heppner and Petersen (1982). Findings indicate that the Online Training in 

Scaffolded PBLS is effective in enabling the student teachers to develop problem-solving 

confidence. 
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n all aspects of their lives, people typically face a web of simple and complex decisions, 

daily hassles, and stressful and even traumatic life events. How people respond to 

difficult life problems is an exceedingly complex process (Heppner & Krauskopf, 1987) 

and seems to depend on many personal and environmental factors (Zeidner & Endler, 1996). 
Some people bring many skills and strengths to how they approach problems, whereas 

others have significant problem-solving deficits. 
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The accumulated evidence from the problem-solving appraisal literature indicates that 

perceived effective (as opposed to ineffective) problem solvers have better psychological 

and physical health, better coping effectiveness and better vocational adjustment. Perceived 

ineffective (as opposed to effective) problem solvers reported having (a) fewer social skills 

and (b) more social uneasiness/distrust/distress (Heppner & Peterson, 1982). It is the need of 

today's society that people are able to solve complex problems efficiently. This demands for 

the need of competence in problem-solving, thus leading to a necessity for problem-solving 

skills to be taught in schools and colleges so that the future generation can lead happy and 

fulfilling lives.  

 

Problem Based Learning Strategy (PBLS), based on the premise of constructivist 

epistemology, represents a major development in higher education practice that continues to 

have a large impact across subjects and disciplines around the world and engages the 

learners in the problem-solving process. Problem Based Learning Strategy (PBLS) is an 

instructional strategy that initiates students’ learning by creating the need to solve authentic 

problems collaboratively.  
 

In the Indian context the use of Problem Based Learning Strategy (PBLS) is attempted in the 

disciplines of Medicine, Nursing, Pharmacy and very rare studies conducted in the field of 

Engineering, Teacher Education and School Education.  

 

Outcomes of the effects of Problem Based Learning Strategy (PBLS) compared with those 

of traditional approaches on aspects of problem-solving such as planning and problem 

comprehension, generation of accurate and coherent problem solutions, construction of 

integrative explanatory essays for the concepts favoured students involved in Problem Based 

Learning Strategy (PBLS).  

 

Research conducted on use of scaffolding on problem solving performance of students in 

online environment did not show any effect on the problem-solving performance of the 

learners (Cheung & Hew, 2004). Researches conducted on use of digital scaffolding on 

problem solving ability of learners have shown positive outcomes (Lu et al.,2010; 

Hundausen et al., 2011; Baralt, 2013; Di Francesca, 2015; Kim et al., 2015). 

 

Researches conducted on use of scaffolds in face-to-face mode or digital mode on 

metacognitive awareness, which is essential for problem solving, has shown positive 

outcomes (Kyza & Edelson, 2005; Osman 2010; Jahanzad, 2012; Schellens et al., 2012, 

Thomas et al., 2016).  

 

 Researches conducted on use of scaffolds in face-to-face mode or online mode on 

argumentation ability which is essential for problem solving has shown positive outcomes 

(Ferreira & Santos, 2009; Belland, 2010; Belland, et al., 201; Belland et al. 2015). 

 

Meta-analysis studies conducted on effects of Problem Based Learning Strategy (PBLS) 

have shown positive effects of Problem Based Learning Strategy (PBLS) on aspects of 

problem-solving such as planning, problem comprehension, generation of accurate and 

coherent problem solutions (Dochy, Segers, Van den Bossche & Gijbels, 2003). 

 

Researches conducted in different fields such as Science, Medicine, Engineering Education, 

teacher training indicated that PBLS is effectiveness in enhancing the problem solving 
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ability of students (Pedersen & Liu, 2002; Capon & Kuhn, 2004; Aida, Holgaard & 

Egellund, 2016) 

 

Training teachers in effective use of PBLS to improve the capacity and motivation of 

teachers to develop and integrate problem-solving skills into their classroom practice should 

be the focus in today’s context. Technology comes as an effective aid for providing training 

for professional development to in-service and pre-service teachers. 

 

Online Training in Scaffolded Problem Based Learning Strategy (PBLS) is intended to 

guide student teachers to become experts in the field of study, capable of identifying the 

problems based on the domain knowledge of the discipline and analyzing and contributing 

to the solutions. Online Training is the strategy of instruction used so as to produce learning 

experiences that lead to pre-specified learning goals and delivered through the medium of 

learning management system, MOODLE. Effectiveness of Online Training in Scaffolded 

Problem Based Learning Strategy is judged in terms of development of problem-solving 

ability of student teachers 

 

Objective of the study 

To study the effect of Online Training in Scaffolded Problem Based Learning Strategy 

(PBLS) on student teachers’ problem-solving ability  

 

Hypothesis of the study 

There is no significant difference in the mean scores of pretest and posttest problem-solving 

ability of student teachers before and after undergoing the Online Training in Scaffolded 

PBLS.  

  

METHOD AND INSTRUMENTATION 

For the present study, the researcher used pre-experimental category of experimental design. 
The Problem-Solving Inventory (PSI) developed by Heppner assesses perceptions of one’s 

problem-solving ability as well as behaviour and attitude associated with problem-solving 

style (Heppner & Baker, 1997). The inventory does not assess problem-solving skills but 

rather perceptions of problem-solving beliefs and style. The PSI consists of 35 items 

(including three filler items) with a 6 point Likert scale (1+ strongly agree to 6 + strongly 

disagree) which constitutes of three factors- approach avoidance style, problem-solving 

confidence and personal control. The term problems refer to issues that many people 

experience, such as depression, inability to get along with friends, or deciding whether to get 

a divorce. The scale’s construct validity was examined by a confirmatory factor analysis 

(CFA) and by investigating its correlation with the internality, powerful others and Chance 

Multidimensional Locus of Control Scale (IPC LOC Scale), the Rosenberg Self-Esteem 

Scale (RSES) and demographic information. Estimates of reliability indicate that the 

instrument is internally consistent (r + .72 to .90).  

 

The three PSI factors have been replicated across samples and populations in the United 

States as well as across cultures (Heppner, 1995). Likewise alpha coefficients (0.90 for the 

total inventory and for each factor- 0.85, 0.84 and 0.72) across a number of populations and 

cultures provide strong empirical support for the internal consistency of the PSI. Estimates 

of stability (test-retest) also provide strong empirical support for the stability of PSI, with 

only small decrements over time (Heppner, 1995). The numbers of studies that have utilized 

PSI have increased over time. Inspite of its thirty-two years of history, the PSI continues to 
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be widely used, including across different cultural contexts. A strong comparison was made 

of a study conducted in 1982 using PSI with a study conducted in 2014 and the results 

remained the same. These facts led to the use of this PSI by the researcher inspite of it been 

developed in the year 1982. 

 

The maximum score that a student teacher would obtain on PSI was 192 and the minimum 

score was 32. Lower scores on the PSI indicates higher problem-solving appraisal of one’s 

problem-solving ability. 

 

The study was conducted on 41 student teachers of a College of Education. The student 

teachers were selected on the basis of their competence in the use of computer and internet. 

None of the student teachers were exposed to online training earlier and most of them were 

not aware of Problem based learning as well the scaffolding. The student teachers undertook 

the online training in Scaffolded Problem Based Learning strategy (PBLS) wherein the 

student teachers had to solve ten problems related to difficulties faced by school teachers 

and administrators in the implementation of various aspects of PBLS.  

 

The Online training in Scaffolded Problem Based Learning Strategy (PBLS) used the 

technique of Scaffolded Problem Based Learning Strategy (PBLS) to sensitize the student 

teachers to the Problem Based Learning Strategy (PBLS). 

 

The Online training is assigned four credits and student teachers need to put in 120 hours of 

study for completion of the training. Since Problem Based Learning is a novel and complex 

task for the student teachers who are novices in area of constructivism, they need to be 

provided with scaffolds for Problem Based Learning Strategy (PBLS). The scaffolds 

provided help in reducing the cognitive load of learners as they encounter the problems to be 

resolved leading to effective learning. Also, the various online resources available for 

interaction and collaborative work act as scaffolds which is possible only in an online mode. 
 

The salient features of the Online Training Package on Scaffolded PBLS are as follows:  

1. It is designed on the lines of ADDIE model,  

2. It incorporates Problem Based Learning Strategy  

3. It is based on constructivist approach, 

4. It has provision of variety of Scaffolds,  

5. It is available 24*7,  

6. It makes good use of Activity features of MOODLE and  

7. It has provision for collaborative learning. 

 

Dependent Samples t test was used for testing the null hypothesis that was formulated for 

the problem- solving ability of student teachers before and after undergoing the Online 

Training in Scaffolded PBLS.  

 

Table 1 Significance of Difference Between Means of Problem-Solving Ability of Student 

Teachers Before and After the Online Training in Scaffolded PBLS 

 N Mean S.D SEM r SED t 

ratio 

LOS 

Pretest 41 75.2539 12.78237 1.99627 0.741 1.41485 0.697 Not 

Significant  Posttest 41 74.2683 12.38754 1.93461 
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Finding 

Table 1 reveals that for the df= 40, calculated t is smaller than the tabulated t i.e., calculated 

t=0.697 and the tabulated t=2.02. Hence the null hypothesis is accepted. 

 

Conclusion  

There is no significant difference between the mean scores of the problem-solving ability of 

student teachers before and after the Online Training in Scaffolded PBLS. Thus, the Online 

Training based on PBLS was not found effective in changing the problem-solving ability of 

student teachers. The problem-solving ability is measured in terms of problem-solving 

appraisal by student teachers. 

 

The Problem-solving Appraisal comprises of three factors which are as follows: 

1. Approach Avoidance Style 

2. Personal Control  

3. Problem-solving Confidence  

 

Table 2 Significance of Difference Between Means of Problem-Solving Appraisal in 

Terms of The Approach Avoidance Style 

 N Mean S.D SEM r SED t 

ratio 

LOS 

Pretest 41 37.000 7.13092 0.11366 0.682 0.83556 1.168 Not 

Significant  Posttest 41 37.9756 6.89379 1.07663 

 

Finding 

Table 2 reveals that for the df= 40, calculated t is smaller than the tabulated t i.e calculated 

t=1.168 and the tabulated t=2.02.  Hence the null hypothesis is accepted. 

 

Conclusion 

There is no significant difference between the mean scores of the problem-solving appraisal 

in terms of approach avoidance style by student teachers before and after the Online 

Training on Scaffolded PBLS. Thus, the Online Training Package on Scaffolded PBLS was 

not found effective in changing the problem-solving appraisal in terms of the approach 

avoidance style of student teachers. 

 

Table 3 Significance of Difference Between Means of Problem-Solving Appraisal in 

Terms of Personal Control 

 N Mean S.D SEM r SED t 

ratio 

LOS 

Pretest 41 14.1220 3.79602 0.59284 0.726 0.40461 0.723 Not 

Significant  Posttest 41 13.8293 3.70069 0.58684 

 

Finding 

Table 3 reveals that for the df= 40, calculated t is smaller than the tabulated t i.e. calculated 

t=0.723 and the tabulated t=2.02. Hence the null hypothesis is accepted. 

 

Conclusion 

There is no significant difference between the mean scores of the problem-solving appraisal 

in terms of the personal control of student teachers before and after the Online Training on 
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Scaffolded PBLS. Thus, the Online Training in Scaffolded PBLS was not found effective in 

changing the problem-solving appraisal in terms of the personal control of student teachers. 

 

Table 4 Significance of Difference Between Means of Problem-Solving Appraisal in 

Terms of The Problem-Solving Confidence 

 N Mean S.D SEM r SED t 

ratio 

LOS 

Pretest 41 24.2927 4.06967 0.63558 0.517 0.61597 4.039 0.01 

Posttest 41 21.8049 4.08791 0.63842 

 

Finding 

Table 4 reveals that for the df=40, calculated t is greater than the tabulated t i.e., calculated 

t=4.039 and the tabulated t=2.71 at 0.01 level. Hence the null hypothesis is rejected at 0.01 

level of significance.  

 

Conclusion 

There is significant difference between the mean scores of the problem-solving appraisal in 

terms of problem-solving confidence of student teachers before and after the Online 

Training in Scaffolded PBLS. Thus, the Online Training in Scaffolded PBLS was found 

effective in changing the problem-solving appraisal in terms of problem-solving confidence 

of student teachers. 

 

ANALYSIS AND DISCUSSIONS 

Though the analysis of findings reveals that there is no significant difference between the 

pretest and posttest mean scores of problem-solving appraisal, and also the scores of 

problem-solving appraisal such as approach avoidance style, personal control yet there is 

significant difference between pretest and posttest mean scores of problem-solving 

confidences of the problem-solving appraisal.  
 

According to Barrows and Tamblyn (1980), students who engaged in the PBLS process 

were seen to have increased motivation, problem-solving and self-directed study skills as 

compared to groups who were not exposed to PBLS process. Kolmos (2002) asserts PBLS 

enable students to draw upon their prior knowledge and skills while engaging in real world 

problem-solving contexts, arguing that this approach reinforces and allows for the transfer of 

knowledge into new uncertain situations. This is seen in the finding that implies that by the 

end of the training, student teachers acquired the problem-solving confidence which is the 

belief or assurance that one can solve the problems. 

 

Helgeson (1992) agrees upon the importance of using ill-structured problems with students 

to teach problem-solving. Jonassen (2000) indicates that many students are lacking in 

problem-solving skills and traditional curricula rarely ask them to solve problems. This 

would probably explain the reasons for higher scores of student teachers in the Problem-

solving confidence which is one of the factors of Problem-solving Appraisal.  

 

The Online Training comprised of finding solutions to contextual problems over a period of 

120 hours. Since there is no significant difference in the pretest and posttest mean scores of 

problem-solving appraisals, it indicates that the exposure to ten problems maybe was not 

adequate for enhancing the problem-solving ability of student teachers. Thus, the 
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enhancement of problem-solving ability would require longer indulgence in working on 

solutions to more than ten problems.  

 

The same could be explained as a reason for not finding significant difference in the pretest 

and posttest mean scores of the first factor, personal control of problem-solving appraisal. 

Thus, exposure to ten problems by putting in 120 hours of study was again maybe 

insufficient to develop the personal control i.e., believing one is in control of one’s emotions 

and behaviours while solving problems. 

 

The reason for not finding significant difference between pretest and posttest mean scores of 

the factor approach-avoidance style of problem-solving appraisal could be the increase in 

problem-solving confidence. The student teachers developed significantly high problem-

solving confidence which could be explained as one of the reasons for no significant 

difference in the approach-avoidance style which is the tendency to approach or avoid 

problem-solving activities. 

  

CONCLUSION 

To conclude, this study indicates that online training in Scaffolded PBLS is effective in 

enhancing the problem-solving confidence of student teachers but to enhance the problem-

solving ability an intensive training for longer hours with multiple problems should be 

imparted to student teachers to ensure enhanced problem-solving ability.  
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