Adult learners’ perceptions of peer support, Internet self-efficacy and e-learning outcomes – The group level effects of collectivism
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Abstract: The present study intends to explore the role of collectivism at group level in predicting individual e-learning outcomes for people aged over 45. Collaborative learning has been widely discussed in the research into online formats. However, less study has been carried out about how group values affects individuals’ learning decisions, especially with the technique of Hierarchical Linear Modeling (HLM) for cross-level analysis, which provides the solution of case dependency between group members. This study examines the mediation effects of Internet self-efficacy (ISE) between peer support and e-learning outcomes. It also explores the moderation effects of collectivism at an individual level. The results show that ISE fully mediates the relationship between peer support and learners’ persistence in e-learning, and partially mediates learners’ perceived learning and satisfaction. On the other hand, collectivism plays a moderation role in the relationship between peer support and ISE. This study suggests that adult educators design and deliver e-learning courses with an emphasis on facilitating group processes.

Introduction 
Internet self-efficacy (ISE) represents individuals’ attitudes, confidence, and self-beliefs in terms of the Internet, and has been suggested to lead to increased learning satisfaction (Joo, Bong & Choi, 2000; Torkzadeh, Chang, & Demirhan, 2006; Tsai & Tsai, 2003). ISE explains well learners’ satisfaction and behavior intentions in e-learning environments (Liaw, 2008), and affects online course success (Yukselturk, & Bulut, 2007). Meanwhile, social support is important in formatting self-efficacy for older adults (Lam & Lee, 2006; Woodgate, Brawley, & Shields, 2007). Research has supported the mediatory effect of self-efficacy between social support and behavior outcomes (Coffman, 2008). However, group values and individual perceptions of group potential for group learning activities in support-ISE-learning outcome relations are seldom studied. Self-efficacy is individuals’ self-evaluation of a specific task (Bandura, 1997), which could be influenced by closely working with peers. Partly, the self-evaluation could increase as a result of peer persuasion and support. On the other hand, it could decrease due to peer comparison and competition. Therefore, the concept of group values, such as collectivism for adult learners, might affect the feeling of being grouped, and result in certain attitudes toward peer support. In addition, collectivism also reflects the fact, which is important to educators, about higher aged adults’ preferences for group learning. Furthermore, group potency refers to group members’ collective beliefs that the team can be effective (Kennedy, Loughry, Klammer, & Beyerlien, 2009). It is usually discussed on the basis of team performance, with very little attention being paid to individual learning perceptions and decisions, which are critical for educators to identify the factors that truly affect adult learning (Jordan, Field, & Armenakis, 2002, Jung and Sosik, 2003). Since the interactions between group members could shape the shared beliefs which may result in changes in individual learning, this study investigates the role of group level predictors: collectivism on the impact of relationships among peer support, individual ISE, and individual e-learning outcomes.

Internet self-efficacy as a mediator

Self-efficacy refers to the degree to which an individual is confident that he/she can perform a specific task or accomplish a specific goal (Bandura, 1997). ISE, which is more domain-specific, highlights the ability of self evaluation for Internet usage to independently accomplish Internet tasks by an individual (Torkzadeh et al., 2006; Tsai & Tsai, 2003). Higher e-learning performance can be developed and predicted by higher ISE (Joo et al, 2000; Tsai & Tsai, 2003). Hence, learners with better support and guidance during the learning process would establish positive attitudes towards the Internet, and would increase confidence in e-learning (Wu & Tsai, 2006). Moreover, people with higher levels of self-efficacy should be in a better position to gain greater knowledge through the course, and perform better on knowledge assessments. As previous research has shown that adult development strongly relates with peer support to predict significant variances in task self-efficacy (Schepers et al., 2008; Woodgate et al., 2007), ISE, in this study, will play a mediating role in the relationship of peer support and learning outcomes. 

Collectivism as moderator

Collectivism stresses human interdependence and the importance of a collective, rather than the importance of separate individuals. Furthermore, collectivists tend to emphasize the role of society or the group, and view themselves as being skillful in collaborative work (Chakrabarty, 2009). Jung and Avolio (1988) suggested a moderating effect of collectivism on group performance. Though collectivism is culturally sensitive, it can successfully predict the performance of a team as compared with individual tasks. Moreover, group members’ shared sense of connection and security may uphold their general sense of confidence (Schaubroeck, Lam, & Cha, 2007). Therefore, this study hypothesizes that peer support is especially powerful in boosting individuals’ self-confidence when the group has a high level of collectivism.

Research structure and hypothesis


A multi-level model is shown in Fig. 1, in which Internet self-efficacy is a mediator linking the relationship between individuals’ perceptions of peer support and the e-learning outcomes of adult learners at the individual level; collectivism and group potency serve as group-level moderators to buffer the relationship between peer support, ISE, and e-learning outcomes at the individual level; moreover, group potency also presents as a group level direct contextual predictor of the e-learning outcomes.

Hypothesis 1. Peer support and individual Internet self-efficacy significantly associate with e-learning outcomes.

Hypothesis 2. Individual Internet self-efficacy plays a mediating role between the relationships of perceived peer support and e-learning outcomes.

Hypothesis 3. Adult learners’ collectivism plays a role of moderator in the relationships between peer support.
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Figure 1. A multi-level model of e-learning outcomes for adult learners




Method
Procedure and participants


A total of 317 adult students in 47 groups from 17 senior centers and community college classes were surveyed. The researchers contacted 60 individual class teachers by phone, and 17 teachers agreed to participate in the research and apply the blended e-learning format and group activities in their classes. The teachers were suggested to group students by size 6, which is effective for brainstorming and discussion for adults’ online and offline group activities. The most common group sizes found in this study were 5-8, with the average group size being 6.8 students. Because most of the classes were relatively small, with sizes ranging from 6-27, in some cases the whole class composed one group, while the majority of classes consisted of two to three groups. Groups mainly studied computers/the Internet and its application software. Based on the research results of Bennett and Dunne (1992), mixed ability grouping is good for science and technology. The teachers designated heterogeneous ability groups according to the first class assessment conducted in the first week, in most of the cases, with only a few friendship groupings when the class size was very small. The teachers started giving out group assignments from the 5th week, and the researchers collected the survey data at the end of the 15th week to ensure that all students were able to interact and learn collectively. The research requirement asked that teachers offer at least 8 weeks in the form of online learning, and give at least three tasks which involved searching for health related information during these 8 weeks. The students were encouraged to interact and discuss online using MSN, chatrooms, and discussion forum platforms provided by the researchers. Student ages ranged from 45 to 87, with a mean age of 54.59. The students included 111 (35%) men and 206 (65%) women. In addition, 95.7% of the participants have computers at home with Internet access, which is consistent with the national survey of the digital divide (Institute for Information Industry, 2008). 

Measures: individual-level variables

Internet self-efficacy


All scales used in this study were 5 point Likert-type scales to assess the participants’ agreement, ranging from 5 (strongly agree) to 1 (strongly disagree). First of all, for ISE, based on the ISES developed by Tsai and Tsai (2003), this study modified the questionnaire to seven items to assess the overall self-evaluated confidence level in mastering the Internet for adult learners. Sample items are “I am confident in handling a web browser like IE and Netscape”, and “I know how to post messages in a chatroom”. The sample of this study presented a coefficient alpha of .92, indicating good reliability.

Peer support

This study applied a social support scale applied in computer/Internet learning classes based on Schepers et al.’s (2008) study, to assess learners’ perceptions of support from their learning connections in the group. A four-item Likert-type scale converted to one average number was settled on to assess the peer support among adult learners’ learning groups when they interacted in the Internet learning environment. Sample items of perceived peer support are “The students in my group appreciate any extra effort from me”, and “The students in my group show a lot of concern for me”. The research sample presented a coefficient alpha of .86, indicating a good internal consistency.

E-learning outcomes

Based on the research of Shin and Chan (2004) on distance education, in this research, e-learning outcomes compose three indicators: perceived learning, persistence and satisfaction.

Perceived learning was defined as the extent individual students perceive as the gains from taking an e-learning course. The gains were concerned with the intellectual development or process knowledge of e-learning. Four items were used for the analysis, and obtained the alpha coefficient .83. The items included, “I gained practical ideas to be applied to my life”, and “The e-learning course enables me to enhance my learning ability”.

Persistence was defined as the tendency to continue enrollment in an e-learning course. Four items were used for the analysis of the data (alpha = .79). Sample items are, “I will enroll for the next semester for the e-learning formation course”, and “I will try hard to overcome obstacles encountered in the e-learning course”.

Satisfaction was defined as the degree to which individual students sensed positive association with the overall e-learning experiences. Three items yield reliability with a coefficient of .77. Sample questions are: “Taking a course in e-learning is a valuable experience for me”, and “I like the fact that I am taking e-learning courses”.

Measure: group-level variables

Aggregate Collectivism


Collectivism was measured with three items based on the study of Schaubroeck et al. (2007) to assess the individual perceptions of working with a group. The items are “If a group is slowing me down, it is better to leave it and work alone”, “One does better working alone than in a group”, and “I would rather struggle through a personal problem by myself than discuss it with others”. All items were reverse scored. The scale’s alpha coefficient was .89, indicating a good internal reliability.
Data analysis

Construct validity


Because most of the variables included in this study were collected from the same source, confirmatory analysis (CFA) was conducted to examine whether the variables were empirically distinct from each other, based on the intercorrelations among factors and the fit indices of χ2, χ2/df, RMSEA, TLI, SRMR, CFI, and AGFI. The suggested critical values of the indices are: χ2/df < 3, RMSEA < .08, TLI >.90, SRMR < .10, CFI > .95, and AGFI > .90 (Hu & Bentler, 1995).

Level of analysis

Because this study sought to explore how collectivism and group potency influence the relationship between peer support and ISE, and ISE and e-learning outcomes at the individual level, it had to justify why collectivism and group potency can be aggregated as a group-level construct. To do so, the researcher conducted an rwg test to assess the level of inter-rater agreement for collectivism and group potency within the groups. This agreement means that the reliability of the group level variables takes into account the differences within groups, relative to differences between groups. Therefore, the higher the value of rwg, the stronger within-group agreement of the construct, and generally, an rwg greater than .70 is desirable (James, Demaree, & Wolf, 1984).


Two forms of inter-class correlation (ICC) values could be used to reliably differentiate in terms of individuals’ ratings of group level predictors. Bliese (2000) suggested that ICC (1) values different from zero are desirable, with values close to .20, which indicates high scores for group-level analysis. Glick (1985) proposed that ICC (2) values greater than .60 are desirable. An ANOVA test was also conducted to examine between-group variation, and the F value was expected to be significant.
Data analytical strategy

HLM as the Multilevel Analysis Technique

To overcome the aggregation biases associated with multi-level data, this study used the software HLM 6.06 for Hierarchical Linear Model analysis in combination with the mediation testing procedures provided by Baron and Kenny (1986), to test the hypotheses. First, this study ran the fully unconditional model, which is used to estimate how much variation is attributed to the group level and the individual level. Secondly, multivariate hypothesis tests of the differences between the parameter estimates of group-level aggregates and the respective student-level parameter estimates were conducted to determine the contextual and moderator effects of the aggregated collectivism and group potency on ISE and e-learning outcomes (Raudenbush & Bryk, 2002). 
Result

Construct validity


In this study, a structural equation model was conducted to determine the validity of our hypothesized factor model based on several fit indices. The chi-square and fit indices were χ2 = 245.75; χ2/df = 1.53; RMSEA = .041; CFI = .99, TLI = .99; SRMR = .028; and AGFI = .95; the hypothesized five factor model (peer support, Internet self-efficacy, collectivism, group potency and e-learning outcomes) fitted the data significantly. Intercorrelation between factors ranged from .20 to .44. The results provide evidence for the distinctiveness of the constructs in this study, and suggest common method variance is not a concern for the relationships between the constructs (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003)

Justification for collectivism and group potency aggregation


To justify the appropriateness of aggregating collectivism and group potency as group-level constructs, it is necessary to evaluate both between-group variability and within-group agreement of group-level predictors (Raudenbush & Bryk, 2002). The average rwg of collectivism across 47 groups was .73, which meets the within-group agreement requirement discussed earlier. Furthermore, the ANOVA results showed that the between-group variance in collectivism was significantly different from zero, F(46, 317)= 4.66 , p<.01. The ICC(1) was .17, while the ICC(2) was .74, indicating that 17% of variance in collectivism exists between the groups. The rwg, ICC(1), ICC(2), and F value for group potency were .85, .22, .81, and 6.18, p < .01, respectively, indicating that 22% of variance in group potency exists between the groups, which provides sufficient evidence for between-group variability. These results indicate that collectivism and group potency consist of individual perceptions, and are able to be aggregated as group-level constructs. 

Test of hypotheses
Before testing the hypotheses, null models were tested to examine whether significantly systematic between-group variance in the mediating and outcome variables was present. The results provide support for significant within-group variation in ISE-τ00 = .24, χ2 (46) = 233.23, p<.01, and ICC(1) = .17, which shows that ISE had 17% between-group variance. Significant results were also found for perceived learning (τ00 = .06, χ2 (46) = 77.39, p<.01, and ICC(1) = .18), persistence (τ00 = .06, χ2 (46) = 66.49, p<.01, and ICC(1) = .15), and satisfaction (τ00 = .09, χ2 (46) = 45.55, p<.01, and ICC(1) = .19). These results justify the appropriateness of cross-level analyses.
3.5.1 Individual-level relationships


The analysis results, shown in Table 2, indicate that gender and age have a non-significant effect on most learning outcomes, except that female learners show stronger persistence than males. However, both gender (γ10= -.13, p < .01) and age (γ20= -.31, p < .01) play an important role in predicting Internet self-efficacy, indicating that both female and older learners tend to have lower ISE. The HLM results provide evidence in support of Hypothesis 2. According to Baron and Kenny (1986), a full mediating effect of ISE was shown for the relationships between adult learners’ persistence, and partial mediating effects for their perceived learning and satisfaction with e-learning, with Table 2 showing that the main effect of peer support on ISE is significant (γ30= .36, p < .01). Comparing the main effect of peer support changes on persistence, coefficientγbecame insignificant, from .34 (p < .01) to .11(p>.05), suggesting that peer support has an indirect effect on persistence through ISE. The main effect of peer support on perceived learning and satisfaction became smaller, with coefficientsγfrom .40 to .19 and .36 to .19 all remaining significant, indicating partial mediation when ISE was entered as a mediator. This suggests that peer support has both direct and indirect effects on perceived e-learning and satisfaction. The overall R2 of this mediation test was .25, .19 and 16. 

The results in Table 2 show that the cross-level interaction between peer support and ISE was significant, γ31=.27, p < .01. The results show that the interaction term of collectivism explained 2% of the variance in individual ISE, after controlling for the main effect of individual level predictors. 

Table 2. HLM results of mediation and moderation analysis for E-learning outcomes a,b

	Variables
	Internet Self-efficacy
	Perceived Learning
	Persistence
	Satisfaction

	Individual-level
	Coefficient
	t
	Coefficient
	t
	Coefficient
	t
	Coefficient
	t

	Main Effects
	
	
	
	
	
	
	

	Genderγ10
	-.05
	-1.66
	.04
	0.85
	-.10*
	-2.31
	-.06
	-1.45

	Ageγ20
	-.31**
	-8.00
	-.02
	-0.52
	.03
	0.58
	-.01
	-0.12

	PSγ30
	.36**
	9.49
	.40**
	10.23
	.34**
	8.30
	.30**
	7.30

	ISEγ40
	
	
	.43** 
	10.94
	.39**
	9.75
	.36**
	8.98

	Mediating Effects
	
	
	
	
	
	

	PSγ30
	
	
	.19*
	2.68
	.11
	1.34
	.19**
	4.43

	ISEγ40
	
	
	.41**
	10.38
	.36**
	8.9
	.28**
	6.73

	cR2
	.24
	.25
	.19
	.16

	Group-level
	
	
	
	
	
	
	
	

	Moderating Effect
	
	
	
	
	
	
	

	Collectivismγ31
	.27**
	4.06
	
	
	
	
	
	

	dR2
	.02**
	
	
	


* p < .05; ** p < .01
a This table shows results concerning individual-level and group-level analysis and slope-as-outcomes analysis. Level 1, N=317 adult learners; Level 2, N=47 classes. Entries are estimations of fixed effects with robust standard error. 

b PS represents peer support; ISE represents Internet self-efficacy; GP represents aggregate group potency
c R2=Proportion of within-class variance explained by Level 1 predictor and mediator.

d R2=Proportion of between-class variance explained by cross-level interaction term.
Discussion and conclusion

In this study, a multidimensional measure of ISE and e-learning outcomes was developed and tested. Collectivism plays a moderator role in the peer support-ISE relationship. Collectivism reflects the personal concept of working in a team. Positive attitudes toward the team may strengthen learners’ sensitivity to peer support and make them feel more positive and effective in the process of the team work. In turn, it supports the learning and confidence in mastering the Internet, which reflects on individuals’ Internet self-efficacy. 

These results indicate that collectivism and group potency hold promise as a framework for understanding how adult learners are influenced by blended group activities. The HLM findings of this study contribute to the literature on adult technology learning in several ways. First, the research findings reveal a mediation role of ISE between peer support and e-learning outcomes. Prior research has pointed out that social support may positively raise learners’ self-efficacy, and in turn, improve their learning and behavior changes (Coffman, 2008). The results of this study echo the results of prior research and support the model for older adult subjects. This finding contributes to the literature on the understanding of higher aged adults’ learning on the web. Moreover, a noteworthy finding is that persistence was fully mediated, while the other two learning outcomes were partially influenced. This study highlights the importance of the role of ISE in keeping adult learners in e-learning environments. Satisfaction and perceived learning may be directly impacted by peer support through perceiving affiliation with their group members, especially when collectivism is medium high (3.54 out of 5 point scale) as in this sample. Group member support may directly reinforce the learning. However, e-learning needs a certain skill level associated with operating Internet platforms for doing assignments and discussing with team members. If the necessary skill level is too low, it is hard to keep older adults continuing with their web-based learning, even when peer support is high.

This study is the first empirical study to investigate group online learning effects for adults of perceived peer support, Internet self-efficacy, collectivism on individual adults’ e-learning outcomes. This study clearly identifies the impacts from group and individual level predictors and increases the understanding of the impact of group potency on individual learning. The discrimination of individual perceptions of e-learning and team performance would allow researchers to have a better picture for promoting adult learners’ true learning and motivation. However, for adult learners, this study employed a blended class format that would limit the explanation of group online interactions. A similar research design is suggested to be applied to distance learning, which involves purely virtual classroom activities. Moreover, the group size of this study is relatively moderately large, with an average group size of 6.8, so the variance of could be larger than for smaller sized groups, as Ko and Rossen (2001) suggested that four is an optimum number for grouping. The size effect could be further discussed, as well as strategies for instructors to enhance group processes and group learning strategies such as grouping composition and feedback processes to promote better perceptions of group potency. Finally, the importance of collectivism has been addressed in this study; thus, further research could focus on learning environments for adult learners cross-culturally. Group effects in collaborative learning online also need more attention from researchers, and need to be analyzed with proper modeling methods, such as HLM. 

 
. 
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