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Integrating Web 2.0 Technologies in Instruction for strengthening Students’ Problem Solving in Political Science
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Web 2.0 applications facilitate sharing of content among varied users across different disciplines and professions resulting in further collaboration and creation and recreation of content. The present paper contributes towards the integration of Web 2.0 based applications in the political science class comprising XI grade students. The study investigated its effect on students’ problem solving with two different learning approaches viz. deep learning approach and surface learning approach. The sample comprised of 141 XI grade students who were opting political science as one of the subjects. Pre-test post-test control group design was used. The data collected was analyzed with the help of two-way Analysis of Covariance. It was found that i) students using web 2.0 yielded statistically significant higher problem solving in political science than students in control group taught in conventional settings. ii) Students with deep learning approach exhibited better problem solving than students with surface learning approach. iii) Interaction effect between treatment and learning approaches was found to be not significant.
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Introduction
‘Web 2.0’ technological applications include social networking (Facebook), wikis (Mediawiki), folksonomies (Delicious), video sharing sites (YouTube), microblogging (Twitter), blogs (WordPress), multiplayer online gaming and ‘mash-ups’. All these applications may differ in form and function but share a common characteristic of supporting internet-based interaction between and within groups, and are often termed as ‘social software’ (Selwyn, 2008, p 4). These applications facilitate interdisciplinary or multidisciplinary collaboration and content creation and recreation without any need for web design and publishing skills. In the light of these benefits, the educationists too emphasize the use of Web 2.0 in supporting and enhancing learning. 
	In the recent years, research is focused around how education can be re-imagined taking into consideration of new technologies. While web 3.0 represents a significant shift towards AI integration and decentralization, the core principles of web 2.0, the emphasis on user participation in connecting generating content and sharing information is still relevant and is a key consideration in the development of web 3.0 applications. The use of Web 2.0 is expected to influence teaching-learning process significantly since it provides maximum prospects for student engagement, active and self-regulated learning, as it offers sharing of content and resources and promotes collaborative learning (Dede, 2008; McLoughlin & Lee, 2010; Glassman & Kang, 2010). Web 2.0 enables the students to explore their learning beyond the classroom and bridge the learning gaps across school, home, and the community (Jimoyiannis, 2010). Even informal use of Web 2.0 applications i.e. social networking sites (i.e. the ‘Facebook’ application) and massively multiplayer online games (i.e. the ‘Second Life’ application) have the potential to lead to enhanced learning outcomes (Selwyn, 2007). 
	The literature reveals that Web 2.0 has positive effect on students’ needs for competence, autonomy, motivation to learn and their attitude towards writing in mathematics class (Albarbari, 2016), collaboration (Korucu & Cakir, 2018; Yue, 2015; Hartshorne & Ajjan, 2009; Mahmud & Muhammad, 2009), student engagement (Korucu & Cakir, 2018; Yue, 2015; Wachira et al, 2019; Buqawa, 2016; Hartshorne & Ajjan, 2009), learning outcomes (Khalil & Masrur, 2014), student-student interaction, student-faculty interaction (Korucu & Cakir 2018; Buqawa, 2016; Hartshorne & Ajjan, 2009), motivation among students (Albarbari, 2016; Buqawa; 2016). Web 2.0 learning activities were found to make the learning process learner centric, cooperative, helps them learn to create digital content, promotes self-reflection, trust between students and teachers, extend the time-space for educational dialogue and open schools’ doors to society (Palaigeorgiou & Grammatikopoulou, 2016). It can also shape metacognition, the higher level of thinking and processing information (King, 2011). 
	The students show positive intentions for using Web 2.0 tools such as wikis, blogs and social networking in their classrooms (Buqawa, 2016; Hartshorne & Ajjan, 2009). Students are well aware of about the benefits of Web 2.0 (Hartshorne & Ajjan, 2009) The highly used platforms by the students are: WhatsApp, You Tube, Facebook and Google. They attribute the high educational usage of social media to the rich information that it offers and its attributes (Barry et al, 2016; Biloš et al, 2017; Wachira et al, 2019;). But Biloš et al (2017) informed that majority of participants perceive themselves to be advanced mobile device user but lack ICT-assisted mobile learning experiences.
	Educational social media usage (Boahene et al, 2019), learner empowerment and engagement (Wachira et al, 2019), teachers’ positive attitude towards using web 2.0 technologies (Etim et al, 2016) are positively related to the academic performance. Positive attitude of teachers as well as students and perceived usefulness have been identified as the significant predictors for educational usage of web 2.0 (Etim et al, 2016). The students found wikis to be encouraging better individual participation, useful for arranging information and sharing knowledge and for instructors, it makes managing and marking group work easier and more effective (Elgort et al, 2008). Wikispaces promotes students’ language learning experience and students enjoy its ease of using (Ahamat & Masrom, 2018). WhatsApp is also favoured by the students for supporting the conventional learning environment. It has strong positive effect on students' achievements (Nitza & Roman, 2016) and is also effective for blended learning courses (Barhoumi, 2015). Students and teachers also promote the use of YouTube for educational purpose (Alpert & Hodkinson, 2019; Jena et al, 2018; Balbay & Kilis, 2017; Barry et al 2016; Fleck et al, 2014).
	Though, the literature has suggested many advantages of web 2.0 technologies, yet (Boahene et al, 2019; Cetinkaya, 2017) suggest that there are some amounts of negative effect of social media on academic performance. The participants have to cope with challenges related to the educational environment and their colleagues’ attitude, parents’ attitude, the amount of required effort and time, the lack of training opportunities, the unpredictability of the technology, the curriculum limitations and the over-estimation of students’ skills (Palaigeorgiou & Grammatikopoulou, 2016).  Albarbari (2016) even reported that no significant effect was found on students’ academic achievement after integrating the web 2.0 technologies in the teaching- learning process.
	There are studies exploring the prominent role of WhatsApp in the form of WhatsApp-customer relationship management (w-CRM) tool for amplify the relationships in the sector of education (Agrawal & Mittal, 2019), to deal with absenteeism, boost teachers’ effectiveness and elevate students’ performance (Nedungadi et al, 2018). Kumar and Nanda (2019) proposed a framework also to assimilate specific social media channels in teaching pedagogy in higher Indian educational institutions, examining the educational use of web 2.0 technologies in Indian schools revealing the significant effects of collaborative and individual web 2.0 technologies on self-regulation and learning performance of secondary school students (Jena et al, 2018). 
Thus, the existing literature shows that Web 2.0 has its significant positive impact on various attributes of learning. As far as subject of Social Science is concerned, very few studies have been conducted worldwide for studying the effect of web 2.0 technologies in relation to this subject. Yuliyatno et al (2019) investigated the effectiveness and feasibility of implementing weblog based flipped classroom model for teaching civics and (Etim et al, 2016) investigated the effect of WhatsApp on students’ academic performance in geography. As students express their knowledge in different modalities (for example, video, audio, and text) they become more engaged with their learning processes (Den Exter et al, 2012). This engagement is especially useful for multilayered learner needs such as individuals that may have trouble apprehending language or selection of content in memorable fashion. In addition, the adaptability of Web 2.0 technologies fits them in various educational environments. They can mediate interaction in synchronous as well as asynchronous learning classes, enabling continuous peer engagement and sharing of knowledge no matter their limitations by geography (Bower et al, 2010). The use of the tools has been found to enhance not only the students’ problem-solving skills but also the entire learning process. Baxter et al. (2011) proposed a generic Web 2.0 pedagogical framework based on constructivism stating that knowledge is not passively received but actively constructed by the learner, Constructionism – proposes that learning occurs by constructing knowledge through progressive internalization, cognitive apprenticeship proposes that knowledge should be acquired by observing experts and then applying what has been learned through observation in practice with an emphasis on solving problems. Mayer (1992) summarizes three major aspects of problem solving: a) cognitive, as it occurs internally within the cognitive system. b) process, as it involves performing operations on the problem solver's knowledge and c) Problem solving is goal directed. According to OECD (2013), “problem-solving competency is an individual’s capacity to engage in cognitive processing to understand and resolve problem situations where a method of solution is not immediately obvious. It includes the willingness to engage with such situations in order to achieve one’s potential as a constructive and reflective citizen.” (p. 122). This definition lays emphasis on both cognitive as well as affective dimension of the problem- solving competency. Problem solving takes place inside a person's cognitive system and can only be deduced indirectly from their behavior and output. 
In the cognitive system of the problem solver, it entails representing and modifying different kinds of knowledge (Mayer & Wittrock, 2006). Problem solving is based on the posing of open, suggestive situations that require students having positive attitude, that enables them to make an active effort to find their own answers on the basis of the prior knowledge that may need further modification and addition. Problem solving itself is a process where external elements (problems to be solved) are interrelated with one’s already existing knowledge in the subject (memory, simple rules, etc) and so called the cognitive strategies in order to obtain the adequate solution to the problem.
The students also vary in the way they approach the learning tasks, their learning motives and learning strategies (Biggs et al. 2001). The two fundamental approaches of learning are: deep and surface. To understand the development in the area of Web 2.0 technologies in Indian educational context and above-mentioned characteristics of Web 2.0 technologies, digital learners and immigrant teachers caught the attention of the researcher to conduct the present study.
Research Questions
· Does Web 2.0 technology-based Instruction in political science classroom result in greater problem-solving skills of students than in conventional settings?
· Is there any difference among students with deep and surface learning approach on problem-solving skills?
Objectives of the study
· To study the problem-solving skills of the students when taught through web 2.0 technology-based Instruction and conventional method of teaching.
· To compare the problem-solving skills of students with different learning approaches.
· To study the combined effect of instructional treatments and learning approaches on problem-solving skills.
The study was delimited to XI Grade students opting for political science of Government Model Senior Secondary School, Sector 32 Chandigarh with experimental treatment provided for 40 working days.
Methodology
Design
In the present study, care was taken for controlling the threats to internal and external validity of the experiment. Treatment diffusion is one of the threats where the control group is affected by the treatment because of the interaction with the experimental group. As both the experimental and control groups were in the same school, there was a huge chance of treatment diffusion after regrouping of the already existing two classes. Therefore, two intact classes were taken and assigned randomly to both the groups and conducted the study using quasi experimental design. It utilizes 2X2 factorial design to study the effect of two independent variables i.e. treatment and learning approaches. Pre-test post-test control group design was employed and treatment was provided only to experimental group. The execution of the treatment was followed by the post-test of problem-solving in political science.

Fig 1: Schematic layout of the 2 X 2 Design of the study
2X2 ANCOVA was employed for analyzing the scores of problem-solving. Here instructional treatments viz. experimental group (T1) and control group (T2) and types of learning approaches viz. deep learning approach (L1) and surface learning approach (L2) were independent variables and scores on problem-solving was the dependent variable. 
Sample
Out of the 36 Government Model Senior Secondary schools in Chandigarh, 27 schools which were situated within the sectors of the Chandigarh city and the XI class students studying in these schools and opting for political science forms the population for the present study. Out of these 27 schools, and GMSSS, Sec 32, Chandigarh was selected randomly using draw of lots and permission for the same was granted by District Education Office, Sector 19, Chandigarh. As per the experimental design, two intact groups of the XI class opting Political Science as an elective subject were randomly assigned to the experimental and control group. For categorizing students on the basis of learning approach, Revised Two Factor Study Process Questionnaire (R-SPQ-2F) (Biggs et al., 2001) was administered to political science students of both the groups. As per manual, on the basis of the scores obtained, the students were divided into two groups of deep learning approach and surface learning approach. Total sample consisted of 141 students (67 in control group and 74 in experimental group). 

4.3	 TOOLS USED
For the present investigation following tools were used:
1. Instructional material for web 2.0 technology-based instruction (developed by the Investigator)
2. Revised Two Factor Study Process Questionnaire (R-SPQ-2F) (Biggs et al., 2001). The tool was used to assess the students’ approach to learning. The questionnaire consists of 20 items, comprising two main scales containing 10 items in each scale i.e., Deep Approach (DA) and Surface Approach (SA) with four sub-scales, Deep Motive, Deep Strategy, Surface Motive and Surface Strategy. The scale having greater scores represents students’ approach to learning. 
3. Test of Problem solving (Political Science) (developed by the investigator). This tool consists of 10 statements which represented various problem-based situations based on the core values of Political Science such as Freedom, Equality, Rights, Secularism, Peace and Development. Three alternatives were given as the probable solutions with each statement which were supplemented with a “why have you chosen this answer” question to gauge deep into the problem-solving thinking of the respondents. The respondents had to examine each problem in an analytical way and choose the best suited option as the solution to the problem stated along with the explanation. The Reliability was determined by test-retest correlation coefficient and was found to be 0.84.
Procedure
The sample for the present study was selected as per the procedure mentioned above in the sample section. The study was conducted on 141 class XI political science students from the Government Model Sr. Secondary School, Sector 32 C, Chandigarh.
The experiment was performed as given below:
Conducting the Pre-test
In this phase test of problem solving was administered to the students of both experimental and control groups and thus pre-test scores were obtained.
Conducting the instructional program
In both the groups the same chapters were taught viz. Freedom, Equality, Rights, Secularism, Peace and Development. The content was selected from the class XI syllabus of political science prescribed by CBSE, New Delhi, published by NCERT.	
For Experimental Group
A wiki named “Political Science Class” was created on the platform of wikispaces which was used for the collaborative work for the students. Every student had their individual login id which was created by the teacher. YouTube was employed to utilize the anytime-anywhere maxim of the technology. A channel named “Social Science Academy” was created on this platform. The researcher recorded videos for the chosen content for the experiment and uploaded on the channel. WhatsApp was used to build a continuous channel of communication between teacher and students. It was chosen because of the ease of use and access to the students. The links related to the wiki and the you tube videos were shared in the WhatsApp group of the class. Besides, the newspaper articles related to the subject were also shared in the group by the teacher as well as the students.
	The students of the experimental group were divided into 15 groups consisting of five members each. The groups consisted of students from both deep and surface learning approach groups. The groups members worked collaboratively and the elements of collaboration were followed as (Panwar, 2019):
· Engaging the learners: After finishing one chapter in the classroom, the investigator posted one assignment in the question form on the project page of specific group. 
· Exploration: The group members worked on the exploration of ideas and information by going through the instructional material, online sources and mutual discussions.
· Transforming the content: The group members engaged in activities to "reshape" the learnt content by organizing, clarifying, elaborating or summarizing learning concepts. The communication between individuals in the group was facilitated by WhatsApp group and wiki itself.  All the members of the group shared their own ideas in the group by posting on the home page of their group after going through mutual brainstorming and discussions. When one of the members in the group wrote the initial draft on the group page, the wiki page was dynamically updated at regular intervals; group members were automatically notified of any activity on the Wikispaces. Feedback was provided by the teacher as well as the students of the other groups in the comment section. The initial draft was revised by all the members of the group after going through the feedback. The final answer was posted on the specific group page on Wikispaces.
· Presentation of the assignment: The groups made the presentation in the class and the fellow students were free to ask any number of questions to the group members. 
· Review & reflection: The students analyzed their learning process, and provided constructive ideas for improving their learning both individually and collaboratively. The teacher also provided the online feedback to all the groups.
Thus, along with being a collaborative workspace, the wiki also worked as an assessment tool for both students and teachers. 
The control group was also taught same topics through conventional chalk and talk method. 
Result
Conducting the Post-Test
After the instructional procedure was accomplished, the Test of Problem-solving (political science) was immediately administered to both the experimental and control groups to assess the effect on problem solving.  Scoring of response sheets done.
Univariate Analysis of Covariance for Problem Solving 
	Analysis focused on the effectiveness of treatment and the learning approaches using 2×2 analysis of covariance (ANCOVA) for Problem Solving.
Table 1
	Descriptive Statistics for Dependent Variable: Problem Solving                                
	Problem Solving
	Treatment

	
	Control
	Experiment

	
	Deep
	Surface
	Deep
	Surface

	M
	46.91
	44.50
	50
	47.58

	(SD)
	3.948
	4.230
	4.013
	3.358

	Madj
	46.583a
	45.445a
	48.910a
	48.140a

	(SE)
	.394
	.392
	.372
	.378


	NOTE. a. Covariates appearing in the model are evaluated at the following values: PRE.PS = 	42.89.
	M = Means, Madj = Adjusted Means, (SD) = Standard Deviations, (SE) = Standard Errors
Table 2
Summary of ANCOVA for Problem Solving Scores
	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	Corrected Model
	1937.335a
	4
	484.334
	94.913
	.000
	.736

	Intercept
	203.925
	1
	203.925
	39.962
	.000
	.227

	PRE.PS
	1385.979
	1
	1385.979
	271.604
	.000
	.666

	TREATMENT
	219.711
	1
	219.711
	43.056
	.000
	.240

	LEARNING APPROACHES
	30.376
	1
	30.376
	5.953
	.016
	.042

	TREATMENT * LEARNING APPROACHES
	1.187
	1
	1.187
	.233
	.630
	.002

	Error
	693.999
	136
	5.103
	
	
	

	Total
	318534.000
	141
	
	
	
	

	Corrected Total
	2631.333
	140
	
	
	
	


a. R Squared = .736 (Adjusted R Squared = .728)
	The effect size was also calculated for each dependent variable using partial eta squared (ƞp2) (Jaccard, 1998; Richardson, 2011; Sreejesh et al, 2014, Field, 2013). “The partial eta squared is an estimate of effect size measuring the proportion of variance of dependent variable predicted by each independent variable when the effects of other independent variables and interactions are partialled out” (Richardson, 2011 p. 135). 
The findings from table 2 showed that the covariate, pre-test scores, has made statistically significant adjustment F (1, 136) = 271.604, p < .05, = .000 (.0005) for the association between independent variable i.e. treatment and dependent variable i.e. post-test scores. It also showed statistically significant (p < .05) main effect of treatment and learning approaches on problem solving but no statistically significant interaction effect of treatment and learning approaches (p >.05) on problem solving. 
Main Effects
Treatment
Table 2 exhibited statistically significant F (1, 136) = 43.056, p < .05, = .000 (.0005), partial η2 =0.240 main effect of treatment on problem solving in political science.
Table 3
Estimates Dependent for Problem solving
	TREATMENT
	Mean
	Std. Error
	95% Confidence Interval

	
	
	
	Lower   Bound
	Upper Bound

	CONTROL
	46.014a
	.277
	45.467
	46.561

	EXPERIMENT
	48.525a
	.263
	48.004
	49.045

	Note. a. Covariates evaluated at the following values: PRE.PS = 42.89.
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Fig 2. Adjusted Marginal Mean for Problem solving for Treatment Groups

Table 4
Pairwise Comparisons (Control and Experimental) for Problem solving
	(X) TREATMENT
	(Y) TREATMENT
	(X-Y)
Mean Difference 
	Std. Error
	Sig.a
	95% Confidence Interval for Difference a

	
	
	
	
	
	Lower 
Bound
	Upper 
Bound

	CONTROL
	EXPERIMENTAL
	-2.511*
	.383
	.000
	-3.267
	-1.754

	EXPERIMENTAL
	CONTROL
	2.511*
	.383
	.000
	1.754
	3.267

	Based on estimated marginal means
* Significant level at the .05 level.
a. significance level adjusted for multiple comparisons
	
	
	


	
There was difference in adjusted marginal mean of problem-solving skills (as in Table 3) for experiment group, given web 2.0 based instruction (M = 48.525) compared to control group given conventional treatment (M = 46.014). In Table 4, Bonferroni post hoc test (i.e. pairwise comparisons with a Bonferroni adjustment) indicated that the adjusted marginal mean of problem-solving skills for the experiment group was 2.511, higher than the control group. It also showed statistically significant main effect of integrating web 2.0 in instruction on adjusted marginal mean of problem-solving skills, p < .05 = .000 (i.e. .0005). The effect size calculated for treatment using partial eta squared (ƞp2 = 0.240) indicates that total 24 % of variance is explained by the main effect of treatment. 
	Thus, an instructional intervention produced a statistically significant difference in adjusted marginal mean score of problem solving of those students who were exposed to web 2.0 based instruction (M = 48.525) compared to those who were exposed to convention method (M = 46.014), 2.511 (95% CI, 1.754 to 3.267), p < .05, = .000 (i.e. .0005), ƞp2 = 0.240.
Learning Approach
Table 2 showed statistically significant F (1, 136) = 5.953, p < .05, = .016, partial η2 =0.042 main effect of learning approaches on problem solving. 
Table 5
Estimates Dependent for Problem solving
	
	95% Confidence Interval

	LEARNING APPROACHES
	Mean
	Std. Error
	

	
	
	
	Lower Bound
	Upper Bound

	DEEP
	47.747a
	.272
	47.209
	48.285

	SURFACE
	46.792a
	.274
	46.251
	47.334

	 a. Covariates evaluated at: PRE.PS = 42.89 in the model


             [image: ]

Fig 3. Adjusted Marginal Mean scores for Problem solving for Learning Approaches

Table 6
Pairwise Comparisons (Deep and surface learning approach) 
	(X) 
LEARNING APPROACHES
	(Y) 
LEARNING APPROACHES
	(X-Y)
Mean 
Difference 
	Std. Error
	Sig.a
	95% Confidence Interval for Difference a

	
	
	
	
	
	Lower 
Bound
	Upper 
Bound

	DEEP
	SURFACE
	.954*
	.391
	.016
	.181
	1.728

	SURFACE
	DEEP
	-.954*
	.391
	.016
	-1.728
	-.181

	 Based on estimated marginal means
	
	
	

	*. Significance level at the .05 level.
	
	

	a. significance level adjusted for multiple comparisons
	
	


	In Table 5, There was difference in adjusted marginal mean of learning approaches for deep group (M = 47.747) compared to surface group (M = 46.792). In Table 6 Bonferroni post hoc test (i.e. pairwise comparisons with a Bonferroni adjustment) revealed that the adjusted marginal mean score of problem solving for the deep learning group was .954 higher than the surface group. It also showered statistically significant main effect of learning approaches on adjusted marginal mean score of problem solving, p < .05 = .016. The effect size calculated for learning approaches using partial eta squared (ƞp2 = 0.042) indicates that total 4.2 % of variance is explained by learning approach. Thus, the learning approaches elicited a statistically significant difference in adjusted marginal mean problem-solving skills for those having deep learning approach compared to those having surface learning approach, 0.954 (95% CI, .181 to 1.728), p < .05, = .016, ƞp2 = .042.
Interaction Effect 
Treatment and Learning Approach 
	The summary table of ANCOVA indicates no statistically significant interaction between treatment and learning approach on problem solving, whilst controlling for pre-test score of problem solving, F (1, 136) = .233, p > .05, = .630, partial η2 = .002. This shows that the combined effect of treatment and learning approach didn’t influence the score of problem solving. The effect size calculated using ƞp2 for interaction was found to be .002, indicating only 0.2% of variance by the interaction effect of treatment and learning approaches. 
Discussion of results
The treatment of web 2.0 technology-based instruction enhanced the students’ problem solving in political science and had a significant positive effect. The existing learning approach of the students also had a significant positive effect on the problem solving of the students. As the problem solving and learning approaches are the functions of the cognitive domain, the significant positive effect of learning approaches can be easily understood.	 But the interaction between the two variables was found to be not significant. These results are in consonance with the results of following studies. Problem solving abilities are promoted using WhatsApp Enabled Learning (WAEL) (Baguma et al, 2019; Mamba & Kohda, 2017; Sayan, 2016);  classroom integration of Web 2.0 (Olea, 2019); an online module using wiki (DeWitt et al, 2017; Lau et al, 2017); YouTube videos and interactive activities (June et al, 2014); a hybrid approach integrating the cognitive apprenticeship model with the collaborative learning strategy (Kuo et al, 2012); Web-based problem-solving instruction (Yu et al, 2010); web based instruction (Fang et al, 2008). 
Implications in Education
The results and conclusions highlight the effectiveness of web 2.0 technology-based instruction for improving students' cognitive abilities.
· The web 2.0 technology-based instruction can certainly help in enriching the learning process for the students with either of the learning approach.
· The web 2.0 platforms can be used for incorporating “in class” or “out of the class” collaborative problem-solving approach for promoting and enhancing deep learning.  
· Integrating technology into pedagogy is always a means and not an end. Technological integration should always be to fulfill the need and requirements of a particular situation. 
· Although web 2.0 technology-based instruction uses constructivist approach and are student-centered but still the teacher has a huge to play for mentoring the students along the process. Web 2.0 can be easily adapted to Indian classrooms.
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