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Abstract 

 
This paper shares the initial results of an ongoing design-based study that uses social network analysis to 

gather feedback during the development of a campus-wide implementation of the Quality Matters™ (QM) standards 
for online courses. A review of the literature on the use of design-based research and social network analysis for 
program development is included. The authors share the design, analysis and findings and how the iterative analysis 
will inform changes in subsequent development cycles.   

 
Introduction 

 
This study was designed to provide insight into a problem that needs to be addressed and resolved for all 

institutions of higher education. The problem is how to develop standards for online course quality that apply to all 
courses in a collaborative manner and without intruding into the content of the course.  

Our institution chose to use Quality Matters™ (QM) Standards (Quality Matters, 2015) as the standard for 
quality in online courses at our institution, which is a regional four-year university in the northern Midwest.  We 
initially designed a basic institutional (internal) standard set, which was aligned with the Quality Matters™ (QM) 
national standard. The internal standard was designed in such a manner that courses that met our internal quality 
standard, with minimal additional effort, could be enhanced to align with the Quality Matters™ National Standards.  

We choose to conduct a designed-based social network analysis as we implemented the development 
activities with faculty and staff. The QM team agreed that the Phase 1 network would be defined as the time period 
between the first offering of the initial Application of the Quality Matters Rubric (APPQMR) Training on 
11/21/2014, up to the (but not including) an APPQMR session on 09/18/2015. As a result, 09/18/2015 becomes the 
initial date for Phase 2 of the NIU QM network. The end date of Phase 2 has yet to be determined, but will likely 
continue to parallel the academic year. This article reports the results of the analysis and the outcomes of Phase 1 of 
the implementation of QM Program. 

This report indicates what the analysis shows and shares considerations for future program development 
based on the Phase 1 analysis. It should be noted that, as with all social network analysis, this analysis, in and of 
itself, is not intended to reflect the entire reality and complexity of the QM Program development and operation. Our 
intention is to use this data and analysis, combined with our lived experience of the process, as a starting point for a 
conversation about our program development to date and what to do to enhance the quality and success of the 
program moving forward. 

 
Quality Matters™ (QM) 

 
The roots of the Quality Matters™organization can be traced back to MarylandOnline, Inc. and a three-year 

Fund for the Improvement of Postsecondary Education (FIPSE) Grant to develop a quality assurance standard for 
online courses that could be used for inter-institutional quality assurance (Office of Post-Secondary Education, 
2015). MarylandOnline, Inc. eventually transitioned into the Quality Matters™ group. This group provides a 
standards rubric that consists of 43 specific, research-based, and effective online course design elements. The QM 
Program includes processes for rigorous internal and external peer-reviews and ultimately offers national 
recognition to those online courses assessed as meeting the required standards in reviews by expert reviewers. The 
program also includes extensive faculty and reviewer development programming. The initial training in QM is the 
Application of the Quality Matters Rubric (APPQMR) training. This is a 1-day session where participants are 
introduced the the Quality Matters Rubric and spend time applying the rubric to samples of online courses. Our 
survey was taken by APPQMR participants at the end of the day-long APPQMR workshop.  
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Design-Based Research 
 

Once standards were established, the next step in the process was to design the implementation of the 
standard. It was at this time that the research commenced. Members of campus eLearning, Faculty Development and 
Outreach and Engagement offices are conducting the QM Program implementation and and research. It was logical 
to pursue a design-based research approach because the study presented the need to iteratively design and develop a 
program. Design-based research is identified as a research method well suited to environments that are facing rapid 
changes, such as the rapid emergence of new technologies and processes in education. Wang and Hannifin (2005) 
define design-based research as: 

A systematic but flexible methodology aimed to improve educational practices through 
iterative analysis, design, development, and implementation, based on collaboration among 
researchers and practitioners in real-world settings, and leading to contextually-sensitive 
design principles and theories (p. 7). 

 
They go on to describe design-based research as consisting of 5 main components. Design-based research 

is: (a) pragmatic; (b) grounded; (c) interactive, iterative, and flexible; (d) integrative; and (e) contextual. Design-
based research (DBR) involves the concurrent application of design, research and practice.  Design-based research is 
one of a variety of approaches that have emerged and/or gained popularity in response to rapidly changing 
conditions, diverse and complex technical or social dynamics and the significant needs of areas ranging from 
technology hardware and software development to public school reform. Examples of these models include design 
based research (Wang and Hannefin, 2005), action research (Lewin, 1948), practitioner research (Anderson, Herr 
and Nihlen, 1994) and experiential learning (Kolb, 1985). These models all share a common process that is cyclic 
and moves through phases of problem identification, question formation/research focus, intervention and analysis. 
At the conclusion of the analysis, the cycle begins again - drawing upon what was learned in the previous cycle to 
improve the next iteration of the cycle. In addition, these processes involve direct, active and collaborative 
participation with stakeholders in the research environment.  

The power of this research model is its capacity to bridge between theory and practice to generate solutions 
in both a timely and effective manner. Design-based research is driven by a disposition toward connecting design 
interventions with existing theory (Barab and Squire, 2004). In this case, the DBR process led to the applied use of 
surveys and social network analysis to concurrently inform the design and development processes. 

 
Social Network Analysis 

 
Social network statistics and visual renderings provide a powerful perspective on the activities in networks 

of various types and are used to develop strategies to enhance networks (i.e. improving communication in an 
organization) or inhibit networks (i.e. disrupting terrorist groups, stalling the spread of infectious diseases). The 
analysis of social networks can be traced to the early 1930s when Mereno (1934) introduced sociograms, which 
were hand drawn diagrams of dots representing members of a group and lines with arrows representing connections 
between group members.  

The more contemporary form of social network analysis evolved when the social sciences merged with 
mathematics in identifying patterns in network structures. This merging led to the capacity to identify the structure 
of social networks and the roles and power differentials of individuals in these networks (White, Boorman & 
Breiger, 1974). Since that time, social network analysis computer software applications such as UCINET (Analytic 
Technologies, 2010) were developed. These applications draw statistical data from matrices to render network maps. 
Social network statistics and visual renderings provide a powerful perspective on the activities in networks and 
provide insights into future actions to enhance or inhibit networks. 

The three basic elements of a social network analysis are nodes (people in human networks), connections 
(lines between individuals who are in some type of relationship or information exchange) 
and attributes (particular qualities of a node such as age, years on the job, etc.). These basic elements are assessed 
using a variety of statistical measures to determine the strength or weakness of a network. Our study of the initial 
network included gathering and analyzing data related the connections between participants in the program and 
exploring how the attributes of the participants might have impact on the development of the QM Program. 
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A Social Network Analysis of the Implementation Quality Matters 
The social network analysis survey from which the raw data was gathered included a series of attribute 

items: 
• Location – The participants’ employment location (College, office, unit);  
• Role – The participants’ job function (professor, chair, supportive professional staff); 
• Power Ranking – The combination of a participants’ rank, experience teaching and experience 

teaching online); 
• Interest/Capacity – The participants’ willingness, desire or capacity to support the QM Program 

implementation. 
 

The survey also included three relational items that required respondents to check the names from a roster 
list of names based on three different types of interactions: 

• With whom have you worked to develop online content? 
• With whom have you worked on QM? 
• From whom would you seek advice on a work-related issue. 

 
Survey data was collected between 11/21/2014 and 09/18/2015. The survey was administered to 54 

participants who chose from a list of 56 possible individuals for each relational questions. Only 2 of the 56 
participants did not complete the survey – yielding a 96% response rate. 

 
Cohesion in the Initial QM Network 
 
 The initial analysis of the QM network examined the cohesion of the overall network. Cohesion refers to 
the degree to which actors (nodes) in a network are connected to each other (Hanneman and Riddle, 2005). Unlike 
other quantitative statistical measures, there are no set thresholds that indicate the presence or absence of an effect in 
social network analysis. Table 1 below lists the cohesion data from the composite initial network analysis that 
emerged based upon the three relational survey items (worked with, worked with on QM and advice seeking). The 
table also provides definitions for each item and a column with an indicator of whether future progress would result 
with an increase or decrease for each measure. 
 
Table 1 

Measure Definition Initial Positive Indicator 

Density  
The number of connections present as a percentage of the 
total possible connections. 

.136 
 

Degree The number of connections per node. 7.46 
 

Components  
Portions of the network that are disconnected from each 
other. 

25 
 

Fragmentation Percentage of the network that is disconnected  .55 
 

Table 1 Initial QM Network Cohesion Measures 
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Figure 1, Figure 2 and Figure 3 below show the visual representations of the three network components that 
emerged based upon the three relational survey items (worked with, worked with on QM and advice seeking). 
Figure 4 shows the composite network (the three network components combined). The main data source for the 
study was the composite network, but there was also value in examining the components that formed the composite 
network.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The NIU QM SNA Phase 1 network – worked with to develop online content. 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 

 
 

 

Figure 2. The NIU QM SNA Phase 1 network – worked together on QM. 
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Figure 3. The NIU QM SNA Phase 3 - advice seeking. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

Figure 4. The NIU QM SNA Composite Network 
 

Cohesion Analysis 
What was learned from the initial cohesion analysis was either significant or provided an important basis 

for future analysis when this Phase 01 network becomes the basis for comparison to the Phase 02 network.  
 

The statistics from the initial cohesion analysis indicated that: 
1. There were very few isolates (individuals with no connections to others) in the component networks. 

This means that relationships already existed between participants entering the program and that a high 
number of connections existed in the institution between individuals who are stakeholders in the 
development of online coursework. 
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2. The connections represent a diverse mix of types – connections between faculty, between faculty and 
department based staff and connections between faculty and university offices (eLearning and Faculty 
Development and Outreach). 

3. Of the network components, the strongest network was the advice seeking network, followed closely by 
the online content collaboration network. By far the weakest network component was the component of 
connections based collaboration on Quality Matters – which would be expected because the program in 
an inception phase. 
 

Though a cohesion comparison with a future network analysis will yield much more data and possibilities for 
analysis, the initial cohesion analysis provided our group with important areas to consider as we move forward with 
program development: 

1. There is a high degree of connections to people in the group who are sought for advice. How those who 
are seen as advisors feel about QM is an important consideration. 

2. There are a number of collaborative relationships in existence based on the development of online 
courses. These peer-to-peer and faculty to support staff connections are a resource that can be used 
share information and gain stakeholder feedback. 

3. Each support office (eLearning, Faculty Development and Outreach) have made significant connections 
to stakeholders. This indicates that the more the support offices collaborate, the more reach each office 
will have and this collaboration is also necessary to assure that stakeholders are receiving the same 
messages regarding the QM Program. 
 

In order to specify further action and to move from an overall network cohesion perspective, to a study of 
individual dynamics in the network, we completed a centrality analysis of the Phase 01 QM network.  

 
Centrality in the Initial QM Network 
 Centrality refers to how central a person is in a network as it relates to aspects such as their number of 
connections to others, distance from others in the network and the degree to which a person is located between 
others on pathways in a network (Hanneman and Riddle, 2005). The centrality analysis of the Phase 01 network was 
accomplished in our study by examining an overall centrality score that was derived by combining and several types 
of centrality, including (Hanneman and Riddle, 2005): 

• Degree Centrality – The number of connections coming into a node from other nodes (how many 
people selected an individual as someone they are connected to through communication or 
collaboration). 

• Bonacich Power Centrality – An iterative estimation approach that weights each node’s centrality 
by the centrality of the other nodes to which it is connected. Node centrality depends not only on 
how many connections it has—but also on how many connections its neighbors have (and on how 
many connections its neighbors’ neighbors have, Etc.) 

• Closeness Centrality – Power that comes from acting as a "reference point" by which other actors 
judge themselves, and by being a center of attention whose views are heard by larger numbers of 
actors. Actors who are more reachable by other actors at shorter path lengths have favored 
positions in a network 

• Betweeness Centrality – A measure of the number of times a node occurs on a path from one node 
to another node in a network. 
 

The first three of these measures (degree, Bonacich and betweeness) have both an “in” degree factor and an 
“out” degree factor. In defining connection in a network, three possibilities exist: 

• Possibility 1: A can choose B 
• Possibility 2: B can choose A 
• Possibility 3: A can choose B and B can choose A 

 
In instances where an individual identifies a connection to another, the connection is considered an 

outgoing connection. The connection is identified as incoming connection in a situation where an individual is 
chosen by another. Connection is considered reciprocal if each person chooses the other. The centrality data used in 
this study is based on the in degree – meaning that we examined the incoming connections. A person must have 

214



been chosen by another person be considered for centrality in our study (therefore possibility 1 above was 
excluded). 

The resulting data (see appendix A) demonstrated that centrality was concentrated in members of the 
research leadership team (eLearning, Faculty Development and Outreach). This is not a surprising finding because a 
majority of session participants were members of the eLearning and Faculty Development Departments. However, 
this was not the sole reason for high centrality. These participants’ centrality was also high because these individuals 
work with clients and groups across the entire campus and make connections in ways that those who work in 
individual departments or colleges do not. The degree of centrality of those in the leadership team bodes well for 
program development.  
 
Attributes and Power in the QM Phase 1 Network  

The most robust and telling visualization of the Phase 1 network was revealed when attributes were added 
to the network dynamics. As stated previously, there were a number of key attributes collected via the survey. These 
attributes included: 

• Location – The participants’ employment location (College, office, unit);  
• Role – The participant’s job function (professor, chair, supportive professional staff); 
• Power Ranking – The combination of a participants’ rank, experience teaching and experience 

teaching online); 
• Interest/Capacity – The participants’ willingness, desire or capacity to support the QM Program 

implementation. 
 

Figure 5 below shows the QM Phase 01 network with attributes. Several features of the network were 
identified as potential indicators for action based upon this data as we move forward with the implementation of the 
program. These will be discussed in the analysis and conclusions section that follow. 

 

 
Figure 5. The NIU QM SNA Composite Network with Attributes 
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Analysis and Conclusions 
 

The following conclusions were drawn from the analysis and supported by our experiences in 
implementing the QM Program: 

1. A number of people with high power rankings participated in the initial sessions. We take this as an 
informal indication that online courses and any issues that might have impact on online courses are 
viewed as a priority because high-power individuals took the time to attend a full-day workshop. 

2. There are a number of high-power individuals who need more information before they can make a 
firmer commitment to the QM Program. High-power people have influence and so it will be important 
to follow up with these individuals and make sure they receive whatever further information they need 
to make them comfortable supporting the program.  

3. The campus eLearning, Faculty Development and Outreach personnel who are implementing the 
program have high power and centrality. This is a positive indicator as it indicates that these 
individuals have trusting relationships with stakeholders in the community and this indicates that the 
program implementation should be a smoother and more positive process because of the trust 
established by these individuals in work prior the implementation of QM.    

4. There are a number of high centrality, high power individuals who are not willing or able to support 
the program at this time. Because these individuals have a high degree of influence it will be important 
to follow up with these individuals to determine their status and to see what can be done to support 
these individuals (and those connected to them) to enhance their desire or capacity to support and 
engage with the QM Program. 
 

 Our analysis shows both positive indicators and challenges in the future implementation of the QM 
Program. The challenges we currently face include the fact that 35 of the 54 of respondents (65%) indicate that they 
either cannot support the program or need more information. While 18 of these (33%) indicate that they need more 
information, 17 of these individuals (31%) are not able to support the QM Program for other reasons that cannot be 
remedied simply by supplying further information. In narrative commentary, the two primary reasons stated for not 
engaging with QM included a lack of time and, for faculty, that there was no credit awarded in the tenure and 
promotion process for their working on their online course development. This shows that QM is an institution-level 
implementation that will require institutional-level responsiveness to issues such as these. Because the Phase 1 
implementation was likely attended by early adopters, who tend to be leaders and have more positive attitudes, our 
results are likely to skew toward the positive and we can likely expect more challenges to emerge with future cycles 
of implementation. 
 The positive indicators coming out of the analysis are that we have 54 community stakeholders trained on 
the QM rubric and aware that there are standards for quality in online coursework. Whether participants indicated 
they could support the QM program or not, participants did express that they planned to attempt to apply the QM 
rubric to their existing courses. A second positive indicator is that there is a strong network of existing connections 
between community stakeholders and these connections have developed over time and involve trust that develops 
from a history of providing quality support. Finally, a third positive is that the team implementing the QM Program 
(eLearning, Faculty Development and Outreach) have bonded over the implementation. Attending the QM National 
Conference, making plans for the APPQMR sessions workshop and collaborating to establish standards for our 
institution led us to leave our siloes and come together over important issues, to collaborate on the resolution of 
these issues and to collaborate on the implementation of the program. This has created a unified effort that benefits 
us as individual departments, as the QM Implementation Team and is particularly beneficial to our clients – the 
university community – who can expect consistent training and course development support.   
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Appendix A 
Centrality Data  

ID Indeg InBonPwr InClose Between Total 
-------- -------- -------- -------- 

42 34 6212.858 106 72.222 2 
8 30 5969.041 114 156.197 0 

52 26 5591.98 120 158.333 0 
43 33 5468 108 160.189 368.539 

5 28 4646.266 116 87.675 2741.768 

50 21 4567.651 121 66.477 403.798 
19 19 4526.811 122 23.269 786.798 

51 15 4356.238 126 36.712 4910.941 
10 19 4348.435 120 0 396.07 

35 25 4202.344 115 109.914 392 

41 15 3249.218 132 37.361 6307.238 
36 10 2671.509 145 14.577 376.146 

37 9 2679.273 140 6.912 4516.435 
2 10 2558.944 145 15.824 396 

38 9 2275.949 146 10.618 372.896 
27 7 2150.079 142 0.893 392.142 
55 10 2144.852 140 4.574 384.244 
21 9 1789.758 139 15.534 400.001 
34 7 1556.26 149 87.75 389.761 

39 4 1624.052 147 0 1722.087 

54 5 1604.429 143 3.913 946.245 

17 5 1540.868 152 2.219 4729.08 
23 3 3.558 354 0 1983.292 

24 7 1295.942 157 2.012 1983.292 
18 2 776.245 148 0 460.666 

4 0 0 385 0 1948.62 

22 5 7.402 355 66.264 1492.954 

53 3 3.22 362 30.262 410 

3 3 152.915 192 49.883 287.795 

6 3 3.559 354 26.511 2333.972 
16 4 5.947 356 19.814 397.322 
30 2 2.306 363 18.262 411.345 
15 0 0.001 385 0 417.568 

7 0 0 385 0 416 
11 0 0 385 0 411 
25 0 0 385 0 415 

31 0 0 385 0 1834.01 
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45 0 0 385 0 4512.258 

48 0 0 385 0 2887.086 

56 0 0 385 0 2881.185 

40 1 1.105 379 0.786 2488.567 

29 1 1 379 0.345 1818.052 
44 1 1.105 379 0.091 422.891 

33 1 1 379 0 3489.579 

47 1 1 379 0 6501.08 

13 2 2.836 359 13.306 5845.189 
32 2 2 373 0 426.196 
20 5 7.403 355 2.167 430 
46 2 2.22 360 2.645 414.865 

14 4 6.244 356 0 429 
1 2 2.219 360 1.32 433 

28 4 4.526 356 0.796 416.118 

9 2 2.306 359 1.84 4847.128 

49 2 2.835 359 1.283 4599.95 

12 4 4.896 348 0 5974.313 
26 2 16.546 238 3.249 454.482  
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