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Abstract 

The present paper describes a graduate-level social computing class in terms of community of 

inquiry framework. More specifically, it reports findings about students` perceptions of 

“teaching presence”, “social presence”, and “teaching presence”. Based on the same aim, it is 

targeted at the course instructor`s perceptions of “learning presence”, “social presence”, and 

“cognitive presence” as well. Additionally, it examines the extent to which cognitive load and 

presence are related to each other and the effects of cognitive load on presence perceptions of 

the participants. The results indicated that cognitive load has no direct significant effect on 

presence types. This might be explained by the collaborative or constructivist techniques 

employed in the course in that these might moderate the effects of cognitive load, which 

might have also led to higher levels of presence as perceived by the participants. 

Keywords: presence, community of inquiry, cognitive load  
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Presence and Cognitive Load in a Graduate-level Social Computing Course 

 With the rapid advent of technology, the field of education has been under pressure to 

make use of these new technologies as they show up on the market. One of these 

technologies is the World Wide Web through which information has become ubiquitous and 

easy to deliver. Consequently, educational institutions have already started to use to teach 

learners ranging from pre-schoolers to graduate students. The potential benefits of such an 

educational change in addition to the challenges it posses has become subject to educational 

research informed by different theoretical frameworks. One of these frameworks that have 

been directing educational research in this sense is the community of inquiry framework 

(Garrison, Anderson & Archer, 2000, 2001; Garrison, 2008). This framework highlights 

learners` involvement in critical collaboration in order to foster individual meaning 

construction and reciprocal understanding. 

 Accordingly, the concept of “presence” is at the heart of community of inquiry 

framework since it supports creating meaningful learning experiences by developing “social, 

cognitive and teaching” presence. Social presence refers to being able associate oneself with 

the learning community thus communicating purposefully through inter-personal 

relationships that also reflects individual personalities (Garrison, 2008). The intersection of 

these three constitutes the educational experience that promotes meaningful learning. 

Cognitive presence refers to the level of being engaged in meaningful learning through 

thoughtful reflection and discourse (Garrison, Anderson, & Archer, 2000). Teaching 

presence, finally, is the design and facilitation of cognitive and social processes that enhance 

learning outcomes (Garrison, Anderson, & Archer, 2000).  

 So far, community of inquiry framework and its associated presence types have been 

largely examined in online learning environments. This raises whether factors that promote 

presence and learning in online learning environments in relation to CoI can also do so in 
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face-to-face learning environments. Even though answering this question to the full extent is 

beyond the scope of the current paper, it tries to provide a partial answer to that question by 

investigating presence in a largely face-to-face class held at a large Midwest American 

university. Additionally, the present paper provides cognitive load insights into presence as it 

is experienced in the current face-to-face class condition. 

 Consequently, in what follows, the current paper first presents community of inquiry 

framework and types of presence briefly. The second session provides precise insights into 

cognitive load. In the third section, results of the current study that are basically evaluative 

are presented. Conclusions drawn and suggestions for further research constitute the fourth 

section. 

Community of Inquiry Framework and Presence 

Community of Inquiry Framework 

 The community of inquiry (CoI) framework rests upon the idea that insightful 

thinking rests upon being involved in a learner community (Garrison & Anderson, 2003; 

Lipman, 2003, as cited in Redmond, 2011). The CoI framework comprises three essential 

elements: social, cognitive and teaching presence (Garrison et al., 2000). Essentially, 

meaningful learning happens in a community of learners where meaningful educational 

practice lies in the interaction among social, cognitive and teaching presence. In addition, 

inquiry has been described as students` question asking behavior  regarding learning issues to 

which they do not have prior answers (Redmond, 2011, p. 36). Consequently, community 

constitutes a platform where learners engage in critical inquiry or generation of questions that 

would lead to best possible answers. This notion of community does not seem to be quite 

different from the notion of learning communities expressed by Cross (1998) as “groups of 

people engaged in intellectual interaction for the purpose of learning.” (p. 4). Figure 1 below 
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depicts the CoI framework including all types of presence and the interactions between and 

among them: 

 

 Figure 1. CoI framework and Types of Presence (taken from Garrison, Anderson & 

       Archer, 2010) 

 

  Garrison et al. (2010) stated that the CoI framework is in keeping with John 

Dewey`s community and inquiry work. According to Swan, Garrison and Richardson (2009), 

the combination of the constructs of community and inquiry constitutes a pragmatic platform 

for effective online educational experiences (as cited in Garrison et al., 2010, p. 6). Garrison 

et al. (2010) highlighted that the CoI framework is based on computer conferencing in higher 

education: asynchronous, text-based group discussions.  

 As can be seen in figure 1 above, it is the intersection among social, cognitive and 

teaching presence that constitutes purposeful and meaning educational experience resulting in 
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meaningful learning. It should be noted, however, that this educational experience seems to 

refer to what is going on asynchronous text-based discussions while the whole instructional 

environment goes beyond it into interactions between social, cognitive and teaching presence 

as well as involvement of these independent of each other in the learning experience. 

 Social presence. Basically, social presence refers to learners` perceptions of the 

existence of others in an online learning environment and the relationships they establish with 

other learners and instructor. However, since CoI framework underscores being a community 

of learners through collaboration, social presence serves the common learning goals of the 

community. In other words, it is not randomly generated but rests upon a group goal as stated 

by Garrison, Clevelend-Innes, and Fung (2004): “Social presence encompasses the ability of 

participants to coalesce for a common purpose.” (p. 63). Consequently, social presence has 

been discussed and associated with such terms as “connectedness, proximity, accessibility, 

and relationship” (Redmond, 2011, p. 45).  

 According to Kim (2011), social presence was related to medium itself by earlier 

researchers, which led to the idea that face-to-face communication provides the most suitable 

environment for learners to set up relationships. As a result, it referred to the salience of the 

existence of others (Short, Williams & Christie, 1976); was regarded to be closely related to 

intimacy (Argyle & Dean, 1965) or to immediacy (Mehrabian, 1969) by some earlier 

researchers (Kim, 2011, p. 2). Kim (2011) defined it as ‘the specific awareness of relations 

among the members in a mediated communication environment and the degree of proximity 

and affiliation formed through it.” (p. 766). These suggest that a sense of trust is necessary 

when learners interact with others in an online learning environment (Rourke, Anderson, 

garrison, & Archer, 1999).All these are, according to Redmond (2011), of utmost importance 

for “learning and cognitive relationships.” (p. 45).  
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 Moreover, focusing on developing and having a sense of community, Abedin, 

Daneshgar, and D`Ambra (2010) revealed that the following have significant effects: feeling 

of connectedness, lack of isolation, respect, cohesion, awareness of others, sense of 

belonging, and interdependence (p. 589). This is in keeping with Biocca, Harms, and 

Burgoon`s (2003) idea that social presence reflects existing social dynamics and relationships 

(Redmond, 2011, p. 45).    

 Finally, previous research also showed that social presence is not only important for 

developing a sense of community but also for learning itself (e.g., Kim, 2011; Richardson & 

Swan, 2003; Swan & Shih, 2005). For example, in line with previous research findings Kim 

(2011) yielded that instructor`s and learners` perceived social presence strongly predicts 

perceived learning and satisfaction with learning. Not surprisingly, then, Garrison, Clevelend-

Innes, and Fung (2010) claimed that social presence emanates from and is directed by 

teaching presence, and promotes cognitive presence as a condition.  

 All in all, it is reasonable to claim that social presence leads to a sense of “shared” 

learning environment by powering the interrelationships between and among learners as well 

as instructor. Combined with a sense of trust, social presence seems to be a moderated by 

teaching presence, and seems to be an indispensable pre-condition for cognitive presence. It 

seems that the result of such developed interactions is both increased learning outcomes and 

learning satisfaction. 

 Cognitive presence. Garrison et al. (2010) pointed out that cognitive presence is of 

essential importance for CoI framework since it has a developmental characteristic and enrich 

the dynamics of educational experience. Garrison et al. (2010) also highlighted that cognitive 

presence is highly associated with critical thinking. Therefore, Garrison et al. (2001) stated 

that cognitive presence corresponds to the degree to which learners manage to create and 

sustain meaning by engaging in reflection through “a critical community of inquiry” (p. 11). 
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According to Garrison (2003), cognitive presence constitutes the intellectual climate of the 

learning environment and depends on reflection, critical thinking, and collaboration. 

Similarly, Garrison and Anderson (2003) highlighted that cognitive presence involves both 

reflection and discourse in the creation of effective learning outcomes.  

 Accordingly, it is reasonable to state that cognitive presence is closely related to 

higher order critical thinking which is assumed to consist of the following by Kanuka and 

Garrison (2004): “discourse, collaboration, management, reflection, monitoring, and 

knowledge constructions” (p. 30). According to Kanuka and Garrison (2004), cognitive 

presence is an essential component of critical thinking that leads to higher levels of learning. 

Likewise, Garrison et al. (2001) asserted that being based on critical thinking and higher-

order thinking, cognitive presence refers to acquisition and application of higher-order 

knowledge. 

 Garrison et al. (2000) operationalized cognitive presence within practical inquiry in 

which inquiry is regarded as “a holistic multi-phased process associated with a triggering 

event.” (p. 98). On the basis of the practical inquiry model, the learning cycle starts with a 

triggering event moves onto a solution or agreement named as resolution that would be or 

lead to the next triggering event, which would start the next learning cycle. Figure 2 below 

displays the practical inquiry model: 
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 Figure 2. Cognitive presence - practical inquiry (taken from Garrison et al., 2000) 

     To sum up, while social presence refers to learners` awareness of others and 

relationships they establish with them, cognitive presence refers to higher-order critical 

thinking practice focusing on construction of meaning or learning. It is obvious that cognitive 

presence is closely related to social presence through collaboration or group thinking as well. 

In other words, CoI framework does not seem to be focusing on an individual cognitive 

presence construct. 

 Teaching presence. Garrison et al. (2000) argued that learner interaction with both 

others involved in the learning environment and content is necessary; however, these 

interactions need to be calibrated by teaching presence that would provide the necessary 

directions and parameters. Consequently, according to Garrison et al. (2000), teaching 

presence is the design and facilitation of online learning environments in order to foster 

desirable learning outcomes. Anderson, Rourke, Garrison, and Archer (2001) claimed that 

teaching presence has three components: (a) instructional design and organization; (b) 

facilitating discourse; (c) direct instruction. Based on these insights, previous research 
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highlights the importance of teaching presence for effective online learning environments 

(e.g., Garrison & Cleveland-Innes, 2005; Swan & Shih, 2005). Accordingly, Garrison and 

Arbaugh (2007) stated that “teaching presence is a significant determinant of student 

satisfaction, perceived learning, and sense of community.” (p. 163).  

 Moreover, Shea, Frederickson, Pickett, and Pelz (2003) contended that learners` 

perception of teaching presence may be limited to the instructor`s visibility in an online 

learning environment (Redmond, 2011, p. 57). However, Redmond (2001) claimed that 

teaching presence is not just mere existence or presence of the instructor: “It is more than 

being present; it is also what the instructor does when they are there.” (p. 57). As a result, 

according to Redmond (2011), teaching presence constitutes a responsibility for focusing on 

learners, content, materials and the whole learning environment.  

 Even though teaching presence is highly associated with the instructor, Garrison et al. 

(2000) pointed out that all stakeholders in an online learning environment can have 

responsibility for and show teaching presence. In such a sense, needless to say, it also 

includes scaffolding and feedback as well that would be essential for learning in a given 

learning environment. Unsurprisingly, the researchers further asserted that teaching presence 

is a way of supporting both social and cognitive presence in order to achieve desirable 

learning outcomes.  

 As a result, it seems that teaching presence seems to go beyond pure presence of the 

instructor in an online learning environment and include the instructor`s social and cognitive 

presence as well. In other words, in order to facilitate meaningful learning, instructors needs 

to interact with the learners and engage them in higher-order critical thinking to which they 

themselves also contribute. More interestingly, even though teaching presence seems to be 

realized at the level of an instructor, it can also be shown by learners as well in the form 

scaffolding or providing feedback to their peers. All these may lead to a certain amount of 
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cognitive load on learners` limited cognitive system. Consequently, examining the presence 

issue in relation to cognitive load may turn out to fruitful in designing more effective learning 

environments and providing more ideas for future research. The next section presents a brief 

overview of cognitive load. 

Cognitive Load 

 Cognitive load theory (Sweller, 1988, 1994, 2004, 2005, 2010; Sweller, van 

Merriënboer, & Paas, 1998; Sweller, Ayres, & Kalyuga, 2011) is based on the construct of 

cognitive load or working memory load. Cognitive load (CL) is the load that is imposed on 

human cognitive architecture by performing a specific task (Sweller et al., 1998, p.  266). 

Paas (1992) separates the concept of CL into two: mental load and mental effort. According 

to Paas and van Merriënboer (1994) such task characteristics as “task novelty, time pressure 

and reward systems” and their interactions with learner characteristics consisting of 

“cognitive capabilities, cognitive style, preferences, and prior knowledge” are sample causal 

factors leading to CL (p. 354).   

Cognitive load theory (CLT) distinguishes between three different types of CL: 

intrinsic, extraneous, and germane (Sweller, 1994). Intrinsic CL is created by the inner 

complexity of a to-be-learned material and it is directly related to element interactivity. 

Leahy, Chandler and Sweller (2003) define an element as an item that can be processed as a 

single unit in WM. In other words, an element is a piece of to-be-learned or presented 

information that can be treated as a single unit by WM resources. Thus, intrinsic CL is 

directly related to the number of elements embedded in information that interact with other. 

As for extraneous CL, it is involved in the presentation or instructional design. Therefore, 

Leahy et al. (2003) claimed that extraneous CL can be controlled by instructors while 

intrinsic CL is not under instructor control. Germane load refers to the amount of free 

cognitive capacity dedicated to learning. 



PRESENCE AND COGNITIVE LOAD                                                                                12 
 

 The three types of CL above were originally considered additive in that the amount of 

total CL imposed upon WM resources is determined by the sum of intrinsic, extraneous, and 

germane load (e.g., Paas, Renkl, & Sweller, 2003; Sweller, 2005; Sweller et al., 1998). More 

recently, Sweller (2010) changed this conceptualization in that only extraneous and intrinsic 

CL are added to get the total CL in order to explain the consistent experimental finding that 

total perceived CL is changeable.  

By highlighting the limited capacity of WM (Miller, 1956; Cowan, 2001), cognitive 

load theory pinpoints that learning occurs through an information processing system 

consisting of a limited WM that is responsible for performing tasks related to learning and an 

unlimited long-term memory that functions storage for learned knowledge and skills. 

Cognitive load theory also assumes that WM can become limited especially when dealing 

with novel information. However, this limit can reasonably be overcome while processing 

familiar information held in long-term memory.  

One of the insights of the present paper is that presence issue in online learning may 

lead to cognitive load or overload on the part of the instructors and learners. Consequently, 

the next section provides results of a small-scale evaluation study based on cognitive load and 

presence.  

The Present Study 

The present evaluation study aimed at providing insights into how presence and 

cognitive load can be related to each other in a graduate-level social computing class. In order 

to do so, non-parametric statistical tests were employed. Overall data were collected through 

the Sloan Consortium’s (2011) CoI questionnaire. More specifically, the questionnaire was 

change in the following ways: (a) instructor version: Instructor version of the survey was 

created by rewording the items of the survey; (b) wording was also changed in order to apply 

the survey to face-to-face class sessions. Eight graduate students and their instructor 
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contributed to data collection. Cronbach`s apha was .884 for the student version. Due to the 

number of participating instructors (N = 1), the internal consistency value for the instructor 

version could not be estimated. 

Results 

 Due to low number of participants and violation of statistical assumptions, overall 

data were analyzed through non-parametric statistics. Since participants were divided into 

those who reported high cognitive load and those who reported low cognitive load, three 

separate Mann Whitney Tests were conducted on social presence, teaching presence and 

cognitive presence ratings of the participants. Results of each test are also discussed in 

relation to the data collected from the instructor in the following sessions. 

 Cognitive load and social presence. Social presence refers to learners` affiliation 

with both each other and instructor. Consequently, it is reasonable to expect that higher levels 

of social presence could decrease amount of cognitive load imposed on learners since 

interaction with others may help learners to get enough feedback on time while learning. This 

way, it is reasonable to expect that learners can learn and get help from others while engaged 

in learning tasks. Cognitive load ratings of the participants (M =6.25, SD = .900) were used 

in order to create high and low cognitive load groups based on a median split procedure. In 

order to see whether there is a significant cognitive load rating difference between high- and 

low-cognitive load groups, a one way of analysis of variance (ANOVA) with cognitive load 

groups (high, low) as the between groups variable was conducted on cognitive load ratings, F 

(1, 6) = 27.000, p = .002. This suggests that grouping participants into high- and low-

cognitive load groups represented real differences. Table 1 below displays descriptive 

statistics for high and low cognitive load groups: 
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Table 1. Descriptive Statistics for Social Presence Differences 

Group Mean Standard Deviation 

 

High Cognitive Load 

 

39.50 
 

3.90 

 

Low Cognitive Load 

 

39.50 
 

2.65 

   

 As can be seen in Table 1 above both high- and low-cognitive load groups reported 

the same amount of social presence of others on average. This suggests that both high- and 

low-cognitive load groups reported the same amount of perceived social presence. A Mann 

Whitney test was run in order to confirm this finding. The results of the test revealed that 

there was no significant difference between high- (Md = 4.62, n = 4) and low-cognitive load 

(Md = 4.38, n = 4) groups in terms of social presence reported, U = 7.500, z = -.145, p = 

.885. This indicates that high- and low-cognitive load participants managed to establish 

almost the same amount of social presence in the present study. In other words, it does not 

seem be the case that higher cognitive load lead to seeking more interactions in the form of 

getting help from others.  

 However, it should be noticed that the mean value for the cognitive load rating (6.25) 

is above possible average (4.5) suggesting that participants experienced relatively high 

cognitive load in the face-to-face class context of the present study. Social presence ratings 

(M = 39.50, SD = 3.07) also represents an above-average (22.5) social presence rating. 

Hence, one possible explanation for no effect of cognitive load on social presence might be 

that the face-to-face nature of learning context and the relatively small number of participants 

made it possible for them interact with others more easily independent of their perceived 

level of cognitive load. The instructor`s rating of social presence as it involves both the 

learners and the instructor himself/herself (44 out of 45) seems to support this. Alternatively, 

despite relatively high amount of cognitive load as perceived by the participants, interacting 

with others was not a way employed to deal with cognitive load. This seems to be possible to 
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some extent given the negative but non-significant correlation between cognitive load and 

social presence (rs = -.194, n = 8, p = .645). 

 Cognitive load and cognitive presence. Cognitive presence is the level of being 

involved in purposeful higher order thinking in order to learn in an online learning 

environment. Therefore, it is reasonable to assume that cognitive load that basically occupies 

human working memory system may interrupt with amount of cognitive presence achieved 

by the participants. Table 2 below shows the descriptive statistics for cognitive presence 

differences between high- and low-cognitive load groups:  

Table 2. Descriptive Statistics for Cognitive Presence Differences 

Group Mean Standard Deviation 

 

High Cognitive Load 

 

52.00 
 

2.90 

 

Low Cognitive Load 

 

47.50 
 

4.43 

 

 It seems that those who reported higher levels of cognitive load also reported higher 

levels of cognitive presence. This is in line with both CoI and cognitive load theory in that 

higher order thinking or tasks employing higher order thinking may lead to use of more 

cognitive resources. In order to see whether the differences seen in Table 2 represents real 

differences a Mann Whitney test was applied to cognitive presence ratings of the participants. 

The results showed that even though higher-cognitive load group reported a higher level of 

cognitive presence (Md = 5.62, n = 4) compared to low-cognitive load group (Md = 3.38, n = 

4), there was not a significant difference between the two groups, U = 3.500, z = -1.30, p = 

.191. More specifically, it seems that both high- and low-cognitive load groups involved in 

almost the same amount of thinking in the present study context.  

 Given the face-to-face characteristic and above-average (39.50) social presence rating 

of the participants, the non-significant cognitive presence difference between high- and low-

cognitive load groups is not surprising. Face-to-face instruction might have promoted 
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interactions among participants in which they would have got more effective feedback while 

engaged in thinking. This option seems to be viable to some extent given the correlational 

relationship between social presence and cognitive presence (rs = .283, n = 8, p = .497), and 

between cognitive presence and cognitive load (rs = .272, n = 8, p = .515). Finally, the 

instructor-reported mean value of cognitive presence (55 out of 60) compared to that of 

students` (49.75 out of 60) suggests that both the instructor and learners perceived that they 

involved in a high level of cognitive load. 

 Cognitive load and teaching presence. Teaching presence is both the instructor`s 

presence and guidance throughout the learning experience in an online learning environment. 

In other words, it covers what an instructor does in order to promote learning. Hence, it is 

reasonable to presume that higher levels of teaching presence may moderate cognitive load 

more effectively thus leading to better learning outcomes. So, higher teaching presence might 

be associated with lower cognitive load. Table 3 below depicts the descriptive statistics for 

teaching presence differences across high- and low-cognitive load groups: 

Table 3. Descriptive Statistics for Teaching Presence Differences 

Group Mean Standard Deviation 

 

High Cognitive Load 

 

57.75 
 

2.9 

 

Low Cognitive Load 

 

              56.25 
 

4.43 

 

 Higher mean cognitive presence rating of the participants with high cognitive load 

levels compared to those with low cognitive load levels suggests that high-cognitive load 

participants interacted more with the instructor. In order to test whether the seeming teaching 

presence between the two groups was significant a Mann Whitney test was conducted on 

teaching presence scores. Results referred to a non-significant difference, U = 7.000, z = -

.289, p = .773, suggesting that the instructor achieved almost the same amount of interaction 

with both high- and low-cognitive load groups. This might further suggest that the equal 
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distribution of teaching presence across high- and low-cognitive load groups might have 

helped high-cognitive load groups to deal with their perceived amount of cognitive load and 

low-cognitive load group to face enough challenge. 

 The above-average “learning presence” rating of the instructor (49 out of 65) and 

“teaching presence” of the learners (57 out of 65) appears to support the claims above to 

some extent. Moreover, the negative but non-significant correlation between teaching 

presence and cognitive load (rs = -.129, n = 8, p = .762) adds to these insights in that 

cognitive load seems to decrease as teaching presence increases. Important to note, however, 

is that the “non-significant” nature of the correlation seems to suggest that teaching presence 

decreases cognitive load to a certain extent to which cognitive load is not a contaminating 

factor for learning.  

 Overall, it seems that cognitive load is not a significant factor within the current face-

to-face learning context of a graduate level social computing class. Given the collaborative or 

constructivist teaching philosophy of the social computing class, this is not surprising. 

Cognitive load does not seems to be an effective factor on social, cognitive, and teaching 

presence suggesting that cognitive load was tackled with effectively in class. 

Conclusions and Suggestions for Future Research 

 Even if you do not regard learning as information acquisition, it seems that it is prone 

to the effects of evolution-driven limitations of human cognitive architecture. Therefore, one 

assumption of the present paper is that these limitations might moderate learning independent 

of whether people are aware of it or not. One basic limitation applies to working memory 

system that processes and holds briefly any sort of information before it is transferred to long 

term memory. Consequently, working memory limitations and closely associated working 

memory load or cognitive load may need to be paid attention in instructional design. It is the 

author`s idea that constructivist or collaborative instructional techniques might be effective 
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ways dealing with any potential deteriorating effects of cognitive load on learning. The 

rationale is in a collaborative learning environment learners may find more chances of 

scaffolding or feedback compared to individual learning environment. 

 With such a vision in mind, the present study tried to address whether CoI framework 

may lessen cognitive load thus promoting a more beneficial learning environment. The 

consistent non-significant effect of cognitive load on social, teaching and cognitive presence 

perceived by learners seems to support this assumption. Even though the results proves that 

there is a significant among of cognitive load as perceived by learners, the cognitive load 

differences do not seem to lead to differences across different presence types. The most likely 

explanation for this seems to be that due to face-to-face nature of the learning context 

presence was enhanced more directly and highly. This further led to the absence of 

differences between high- and low-cognitive load groups. All these suggest that both the 

teaching and learning processes have been handled effectively by participants thus 

eliminating any possible deteriorating effects of cognitive load. 

 However, given the same sample size of the present study, these conclusions should 

be read with caution. Moreover, the instructional context was not varied; it was face-to-face 

only. As a result, future studies involving larger samples and comparing face-to-face and 

online instructional environments are warranted. Such research might also provide deeper 

insights into how presence can moderate cognitive load differentially in online and face-to-

face learning environments. 

 

 

 

 

 



PRESENCE AND COGNITIVE LOAD                                                                                19 
 

References 

Abedin, B., Daneshgar, F., & D`Ambra, J. (2010). Underlying factors of sense of community 

 in asynchronous computer supported collaborative learning environments. Journal of 

 Online Learning and Teaching, 6(3), 585-596.  

Anderson, T., Rourke, L., Garrison, D. R., & Archer, W. (2001). Assessing teaching presence 

 in a computer conferencing context. Journal of Asynchronous Learning Networks, 

 5(2), 1-17.  Retrieved from http://auspace.athabascau.ca/bitstream/2149 

 /725/1/assessing_teaching_presence.pdf 

Cowan, N. (2001). The magical number 4 in short-term memory: A reconsideration of mental 

 storage capacity. Behavioral and Brain Sciences, 24, 87-185. 

Cross, K. P. (1998). Why learning communities? Why now. About campus, 3(3), 4-11.  

 Retrieved from http://www.nhcuc.org/pdfs/CrossLC.pdf 

Garrison, D. R. (2003). Cognitive presence for effective asynchronous online learning: The 

 role of reflective inquiry, self-direction and metacognition. Paper presented at the 

 Fourth Annual Sloan ALN Workshop, Boltons Langind, NY. Retrieved from  

 http://cguevara.commons.gc.cuny.edu/files/2009/09/Learning-Effectiveness-paper-

 Garrison.pdf 

Garrison, D. R. (2008). Communities of Inquiry in online learning: Social, teaching and 

 cognitive presence. In C. Howard (Ed.), Encyclopedia of distance and online learning 

 Hershey, PA: IGI Global. 

Garrison, D. R., & Anderson, J. B. (2007). Researching the community of inquiry 

 framework: Review, issues, and future directions. The Internet and Higher Education, 

 10, 157-172. 



PRESENCE AND COGNITIVE LOAD                                                                                20 
 

Garrison, D. R., Anderson, T., & Archer, W. (2000). Critical inquiry in a text-based 

 environment: Computer conferencing in higher education. The Internet and Higher 

 Education, 2(2-3), 87-105. 

Garrison, D. R., Anderson, T., & Archer, W. (2001). Critical thinking, cognitive presence,  

 and computer conferencing in distance education. The American Journal of Distance 

 Education, 15(1), 7-23.  

Garrison, D. R., Anderson, T., & Archer, W. (2010). The first decade of the community of  

 inquiry framework. The Internet and Higher Education, 13, 5-9. 

Garrison, D. R., & Cleveland-Innes, M. (2005). Facilitating cognitive presence in online 

 learning: Interaction is not enough. American Journal of Distance Education, 19(3), 

 133-148. 

Kanuka, H., & Garrison, D. R. (2004). Cognitive presence in online learning. Journal of 

 Computing in Higher Education, 15(2), 21-39. 

Kim, J. (2011). Developing an instrument to measure social presence in distance higher 

 education. British Journal of Educational Technology, 42(5), 763-777.  

Leahy, W., Chandler, P., & Sweller, J. (2003). When auditory presentations should  

      and should not be a component of multimedia instruction. Applied Cognitive  

      Psychology, 17, 401-418.   

Miller, George A. (1956). The magical number seven, plus or minus two: Some limits on our 

 capacity for processing information. Psychological Review, 63, 81-97. Retrieved 

 August 10, 2008, from http://psychclassics.yorku.ca/Miller/ 

Paas, F. (1992). Training strategies for attaining transfer of problem-solving skill in  

       statistics: A cognitive load approach. Journal of Educational Psychology, 84,  

       429-434. 

 



PRESENCE AND COGNITIVE LOAD                                                                                21 
 

Paas, F., Renkl, A., & Sweller, J. (2003). Cognitive load theory and instructional  

       design: recent developments. Educational Psychologist, 38(1), 1-4. 

Paas, F. G. W. C., & van Merriënboer, J. J. G. (1994). Instructional control of  

       cognitive load in the training of complex cognitive tasks. Educational  

       Psychology Review, 6(4), 351-371.  

Redmond, P. (2011). Exploring teaching and cognitive presence in blended learning: 

 promoting pre-service teachers` critical thinking. Unpublished doctoral dissertation, 

 University of Southern Queensland, Australia. Retrieved from http://eprints.usq.edu

 .au/19583/1/Redmond_2011_front.pdf 

Richardson, J., & Swan, K. (2003). Examining social presence in online courses in relation to 

 students` perceived learning and satisfaction. Journal of Asynchronous Learning 

 Networks, 7(1), 68-88.  

Rourke, L., Anderson, T., Garrison, D. R., Archer, W. (1999). Assessing social presence in 

 asynchronous text-based computer conferencing. Journal of Distance Education, 

 14(2), 50-71.    

Swan, K. & Shih, L. F. (2005). On the nature and development of social presence in online 

 course discussions. Journal of Asynchronous Learning Networks, 9(3), 115-136. 

Sweller, J. (1988). Cognitive load during problem solving: Effects on learning. Cognitive 

Science, 12, 257-285. 

Sweller, J. (1994). Cognitive load theory, learning difficulty and instructional design. 

Learning and Instruction, 4, 295-312. 

Sweller, J. (2004). Instructional design consequences of an analogy between evolution by 

natural selection and human cognitive architecture. Instructional Science, 32, 9-31. 



PRESENCE AND COGNITIVE LOAD                                                                                22 
 

Sweller, J. (2005). Implications of cognitive load theory for multimedia learning. In R. E. 

Mayer (Ed.), The Cambridge handbook of multimedia learning (pp. 19-30). New 

York: Cambridge University Press. 

Sweller, J. (2010). Element interactivity and intrinsic, extraneous and germane cognitive 

      load. Educational Psychology Review, 22, 123-138.  

Sweller, J., Ayres, P., & Kalyuga, S. (2011). Cognitive load theory: Explorations in the 

learning sciences, instructional systems and performance technologies. New York: 

Springer. 

Sweller, J., van Merriënboer, J. J. G., & Paas, F. (1998). Cognitive architecture and 

instructional design. Educational Psychology Review, 10(3), 251-296.  

 

 

 


