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Preface

In this project, “Enhancing Distributed Learning for Leader Educa-
tion Through Blended-Learning Methods and Technologies,” the U.S. 
Army Training and Doctrine Command asked RAND Arroyo Center 
to support the Army’s efforts to improve the distributed delivery of 
Intermediate Level Education (ILE) by examining the potential of var-
ious blended learning methods and technologies and by identifying 
directions to improve the Advanced Operations Course and related 
courses.

This report describes a set of studies designed to evaluate the ILE 
Advanced Operations Course taught via blended distributed learning 
and to identify areas for improvement in course design and delivery. 
The report also discusses evaluation approaches to support continuous 
improvement in ILE. The report will be of interest to those involved in 
planning, developing, delivering, and evaluating leader education and 
those who develop and implement distributed learning courses that 
incorporate group collaboration on topics involving complex analytical 
skills and related competencies. 

This research was sponsored by U.S. Army Training and Doc-
trine Command and was conducted within RAND Arroyo Center’s 
Manpower and Training Program. RAND Arroyo Center, part of the 
RAND Corporation, is a federally funded research and development 
center sponsored by the United States Army.

The Project Unique Identification Code (PUIC) for the project 
that produced this document is RAN126140.
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Summary

As the Army looks for more cost-effective, relevant, and timely means 
of delivering education and training, it has increasingly turned to dis-
tributed learning. Historically, technology-based distributed learning 
consisted largely of single-learner, self-paced interactive multimedia 
instruction. However, such methods may not be effective for all types 
of training and education, particularly those that involve teamwork; 
group communication; critical thinking; and joint, interagency, inter-
governmental, and multinational operations. The Command and Gen-
eral Staff School’s (CGSS’s) Advanced Operations Course (AOC) is 
one example of a leader professional development course focused on 
Army Learning Model competencies. AOC focuses on developing 
junior field-grade staff officers’ skills, including the wide range of com-
plex cognitive skills involved in planning military operations, with stu-
dents working collaboratively as members of an operational and tacti-
cal level staff. It is the second phase of Intermediate Level Education 
(ILE), building on the Common Core course. 

CGSS offers AOC using both a traditional resident model and a 
model that the school refers to as blended distributed learning (BDL). 
AOC-BDL requires substantial instructor-student and student-student 
interaction but is completely distributed. That is, the course uses a 
computer-supported cooperative learning (CSCL) model with exten-
sive synchronous and asynchronous collaboration among students and 
instructors, who are distributed geographically and across time zones. 
When charged with providing AOC to all Army branch officers in all 
regions of the world without affecting the personnel operating tempo, 
CGSS adopted a BDL model as a flexible approach to achieve through-
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put and meet course goals. However, relatively little is known about the 
effectiveness of using a completely distributed approach to support the 
acquisition of critical thinking skills and related competencies. 

The purpose of the study was to build on prior RAND Arroyo 
Center research on the effectiveness of the delivery venues for the ILE 
Common Core by examining outcomes for AOC-BDL. This study 
had three objectives: to assess AOC-BDL effectiveness, to identify best 
practices in CSCL, and to use findings from these efforts to identify 
options for improving AOC-BDL. To conduct the study, we analyzed 
responses to exit surveys measuring student satisfaction and perceptions 
of course quality and impact and piloted a survey of former graduates 
who completed the 2009–2010 AOC curriculum sometime in the past 
two years. We also conducted a review of research literature on blended 
learning and conducted original case studies of blended learning pro-
grams in civilian higher education, military education, and industry. 

We adapted Benbunan-Fich, Hiltz, and Harasim’s (2005) online 
interaction learning model (see Figure S.1) as a conceptual framework 
for this study. Benbunan-Fich et al. posited that input factors, such 
as technology and course characteristics, influence learning processes, 
which in turn affect outcomes, such as learning and satisfaction. 

The main components of the framework are as follows:

•	 Inputs: These comprise all the resources (including people) and 
contextual factors that contribute to the learning experience, 
including characteristics of technology, the course, instructors, 
students, and the organizational context. 

•	 Learning processes: These are the ways through which people 
learn, e.g., the types and extent of interactions between students 
and course content, instructors, and other students (Moore, 1989). 

•	 Outcomes: The framework includes the outcomes shown in 
Figure  S.1 (learning effectiveness, scale or cost-effectiveness, 
access, student satisfaction, and faculty satisfaction). In this study, 
we focused primarily on two factors: learning effectiveness (as 
perceived by the students) and student satisfaction.
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Figure S.1
Framework for Online Learning

SOURCE: Adapted from Benbunan-Fich, Hiltz, and Harasim, 2005.
NOTE: Items in italics are addressed in this report.
RAND RR172-A-S.1
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The Blended Distributed Learning Advanced Operations 
Course 

AOC-BDL was modeled after residential AOC, and the two venues 
are intended to be equivalent. Several course input factors are central 
to our analysis, conclusions, and suggested options for improvement in 
course design and delivery. These include the following:

•	 Students. The course includes students from both the active 
component and the reserve component (RC). Most students 
work full time and have families. Students typically complete the 
course requirements in addition to their normal work or duty day 
requirements and on weekends; therefore, they have many com-
peting demands on their own time.

•	 Course content and structure. The course involves complex 
subject matter across multiple echelons and emphasizes peer col-
laboration and development of staff products. AOC develops the 
officer’s abilities to analyze complex problems and recommend 
potential solutions and to build and ethically lead operational and 
tactical formations in a joint environment, among other goals. 
It has the equivalent of the 308 traditional classroom hours of 
instruction. To support a collaborative approach, AOC students 
are organized into 16-person groups called “staff groups,” each 
of which is composed of officers representing as broad a mix of 
branches and operational experience as possible. Although some 
of the course content is completed individually, using interactive 
multimedia instruction (IMI), readings, and written assignments, 
a significant portion of the course uses virtual synchronous activi-
ties, including online classroom sessions (up to 20, two-hour ses-
sions), and collaboration among students, to develop the staff 
products. Students are also required to participate in online 
threaded discussions about course topics.

•	 Instructional technology. A range of technologies supports syn-
chronous and asynchronous instruction, including Blackboard’s 
learning management system; Defense Connect Online (DCO), 
which is used for online synchronous interaction; IMI, also 
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referred to as computer-based instruction; simulations; and other 
communication media, such as email and telephone. Technolo-
gies that are supported by CGSS run in a “dotmil” domain.

•	 Policy. Department of the Army policy requires completion of 
the Common Core and AOC for promotion to lieutenant colonel 
in the active component and for promotion to colonel in the RC. 
Completion of both courses may also increase RC officers’ poten-
tial for selection to many career-enhancing assignments. Unlike 
their colleagues in the resident course, students are not formally 
provided paid duty time to take AOC-BDL, and commanders are 
not required to allow students to take the course on duty time. 
Most students in this study reported working on discretionary 
time.

Satisfaction and Perceived Learning Effectiveness in AOC-
BDL

In this section, we describe findings from a student survey adminis-
tered at the end of AOC (“exit survey”) and the results of a pilot survey 
given to former AOC-BDL graduates (“postgraduate survey”).

Students Were Generally Satisfied with the Course

Responses to the exit survey indicate that nearly 80 percent of stu-
dents felt that AOC-BDL achieved its core purpose. Most students 
gave favorable ratings to learning effectiveness for computer-based 
instruction and to operational topics, such as understanding joint force 
capabilities and limitations, the joint operational planning process, 
and change management processes. Most students also reported that 
they were satisfied with aspects of the learning environment, such as 
instruction quality and peer interaction and feedback, and they were 
generally satisfied with the course overall. 

However, 50 percent of students in the exit survey and 29 percent 
of students in the postgraduate survey reported that they would not 
recommend the course to others. Although we do not have conclusive 
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evidence about the reasons for these responses, some possible alterna-
tives are addressed next.

Students Noted Problems with Computer-Supported Collaboration 
for Learning

Students provided many detailed responses to open-ended questions 
about course design and delivery. A common theme in these comments, 
not reflected in other survey questions, pertained to issues with com-
puter-supported collaboration and learning. As shown in Figure S.2, 
the preponderance of comments focused on the CSCL approach. While 
some comments were positive, the majority were negative. A number of 
students felt that face-to-face interaction was needed, particularly for 
such topics as the military decision making process (MDMP); the most 
common recommendation was to have a one- to two-week in-person 
exercise at the end of the course.

Students’ Ratings of Course Effectiveness Suggest Improvement 
May Be Needed for Instruction of Some Course Topics

While students were satisfied with instruction for some operational 
topics, as described above, their ratings may indicate needs for improve-
ment in general critical field-grade competencies. Among former grad-
uates, approximately 40 to 60 percent reported small or no improve-
ment in conducting MDMP, complex problem solving, organizational 
leadership, and oral and written communication (see Figure S.3). In 
addition, although most reported that the course prepared them to lead 
in Army and joint environments, students felt less prepared for opera-
tions in the international and interagency domains. 

Some Students Emphasized that the Completely 
Distributed Environment Posed Challenges to Meeting 
Course Goals

Figure S.4 shows the negative sentiments about specific aspects of the 
CSCL approach. Most comments emphasized that the completely dis-
tributed environment impeded some course learning goals, such as 
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Figure S.3
Postgraduate Achievement of Critical Field-Grade Competencies
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Figure S.2
Frequencies of Positive and Negative Comments—Exit Survey
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MDMP. Students also cited a variety of challenges to group coordina-
tion in terms of technology reliability and access, competing demands 
on their time, complexity of the coursework, and the challenges of 
working across time zones. Likewise, a number of the respondents in 
the postgraduate survey commented that face-to-face interaction was 
needed for truly effective learning and that, while the available tech-
nologies could support collaboration, conducting the MDMP process 
online was not beneficial. Although respondents reported being satis-
fied with peer feedback, students in both surveys noted other prob-
lems with collaboration, such as free riding (members not pulling their 
weight) and difficulties scheduling synchronous sessions with their 
teams. 

The Reliability of Technology Posed Problems for Some Students

Approximately 30 to 40 percent of former graduates reported one or 
more problems with issues such as technical difficulties with computer-
based instruction or reliable computer/Internet access. Not surpris-

Figure S.4
Specific Categories of Negative Comments About CSCL—Exit Survey
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ingly, technical issues, such as Internet access, were more problematic 
among students who were located outside the continental United States 
during part or all of the course. Similar questions in the exit survey 
showed that 13 to 23 percent of respondents had trouble accessing a 
reliable computer; playing audio, video, or animations; or accessing the 
course over the Internet. CGSS staff confirmed that technical problems 
with DCO and Blackboard were common.

Student Characteristics May Constrain Participation or Engagement 
in AOC-BDL

Several characteristics of the student population present obstacles to 
working on the course. Students reported substantial work and family 
commitments and responded that these responsibilities interfered with 
working on the course (or that working on the course was a distrac-
tion to performing their jobs). Only 14 percent of graduates reported 
that work or family commitments did not interfere with working on 
the course. 

Peer Collaboration, Interaction with Instructor, and Student 
Motivation Most Strongly Associated with Course Outcomes

We conducted a series of analyses to examine associations among 
inputs, processes, and outcomes, where outcomes refers to overall sat-
isfaction with the course and perceived learning effectiveness. There 
were several key findings. First, regarding input variables, whereas stu-
dents’ ratings of technology reliability were not associated with out-
comes, work and family commitments were negatively associated with 
satisfaction (but not with learning effectiveness). Second, student moti-
vation for taking the course was strongly associated with satisfaction 
and perceived learning effectiveness. Graduates who took AOC-BDL 
to improve their performance or professionalism were more satisfied 
and reported greater learning than those who took the course for pro-
motion or another reason (e.g., to avoid moving or because they were 
told the course was required). Third, students’ ratings of the quality of 
interaction with instructors and peers explained a substantial portion 
of outcome ratings beyond the effects of the input variables. Ratings 
of collaboration processes partially or fully mediated (accounted for) 
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the effect of inputs on outcome ratings. For example, work and family 
commitments had a negative effect on collaborative learning processes, 
which in turn affected satisfaction. These results highlight the impor-
tance of collaborative processes in the course.

Literature Review and Case Studies of BDL

Both the literature review and case studies focused on blended learn-
ing and distributed blended learning for adult learners in courses that 
address topics relevant to AOC (e.g., complex skills, collaboration). The 
literature review focused on empirical research published from 2007–
2012, as well as seminal articles published prior to 2007; it also exam-
ined studies of virtual team collaboration. Our original case studies 
included Pennsylvania State University’s (PSU’s) World Campus, which 
offers 80 degree or certificate programs; the Naval Postgraduate School 
(NPS), an accredited graduate-level education and research institution 
run by the U.S. Navy; and Xerox’s Service Delivery eXcellence, which 
teaches executives and managers service delivery and ways to solve  
service-related problems for clients and to expand business opportuni-
ties. We supplemented these original case studies with findings from 
published cases.

No Clear Advantage for Resident Instruction or Blended Learning, 
But There Are Few Examples of Effective All-Distributed BDL

A number of studies have investigated the use of various instructional 
media for adult learners. Many of these studies compared resident 
instruction and distributed learning and, for the most part, found 
no clear advantage for one medium or the other. Some recent meta- 
analyses concluded that distributed learning has an advantage, but 
many of the studies included in these analyses have methodological 
weaknesses, such as selection biases. Moreover, there are few studies of 
effective all-distributed BDL. 

However, we did find a few examples of BDL relevant to AOC, 
including the award-winning Service Delivery eXcellence program 
at Xerox, which teaches leadership skills to executives and managers 
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around the globe; a pilot project to teach entrepreneurship education 
at three Canadian universities (Bisson et al., 2005); and a field experi-
ment comparing face-to-face and online courses for community psy-
chologists in Italy (Francescato et al., 2007). All three examples docu-
ment successful delivery of BDL.

Instructional Design, Not Venue, Is Key Determinant of Effectiveness

Learning programs are effective when instructional strategies are 
designed to be compatible with human learning processes (Clark and 
Mayer, 2011). Thus, good instructional design will often differ accord-
ing to the delivery medium used. Residential and distributed learn-
ing designs can differ along many dimensions, including instructional 
approach, collaborative practices, feedback mechanisms, and grading 
strategies. 

Although scholars have concluded that blended learning and resi-
dential learning require different instructional designs, many experts 
believe that effective blended learning dealing with complex mate-
rial requires some degree of in-person instruction (e.g., Bernard et al., 
2004). In fact, standard definitions of blended learning (which include 
some face-to-face instruction) and the scarcity of BDL programs 
and research may be indications of the perceived need for some in- 
person instructional activities, particularly when teaching such skills 
as leadership. 

New Technologies and Instructional Modalities Require Support to 
Be Effectively Adopted for Complex Learning

Instructors are more likely to adopt a technology if they anticipate that 
it will be beneficial to student learning, if it is easy to use, and if they 
have institutional support for its use. Our case studies document how 
institutions can support technology following the recommendations 
of Park and Bonk (2007a), e.g., by providing professional development 
for online teaching and by having instructional designers and media 
specialists available to work with faculty on course development. In 
addition, our case studies revealed that commercial-off-the-shelf and 
open-source software for learning management systems and collabora-
tive activities can successfully support BDL.
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Successful Programs Find Ways to Reduce Conflicts with Students’ 
Other Commitments 

Like AOC-BDL students, many adult learners lead busy lives and are 
geographically dispersed. We found that successful programs find ways 
to reduce conflicts with students’ other commitments. Programs use 
two general approaches to address time commitments and time-zone 
differences. First, they tend to limit the use of synchronous modalities, 
for example, by offering either distributed learning or blended learn-
ing with a residential segment, but not BDL. This was the option the 
PSU programs preferred; directors and staff members said that they 
continue to use distributed learning rather than move to BDL because 
their students would resist the restrictions on their time imposed by the 
need to participate in synchronous online sessions. A second approach 
is to engage students’ employers to dedicate time for students’ course-
work. For example, NPS requires that organizations employing pro-
spective students agree to give students dedicated time for the course. 

Virtual and Collocated Groups Can Achieve Comparable Outcomes 
Under the Right Circumstances

Numerous studies comparing outcomes of collocated and virtual 
groups show that collocated groups perform better on interdependent 
tasks, such as decisionmaking and problem solving, and express more 
positive outcomes, such as cohesion and trust, in the short term. How-
ever, when time is not constrained or when virtual teams interact over 
time, virtual teams “catch up” to collocated teams in performance and 
social outcomes. Nonetheless, there are a variety of important processes 
in collocated teams that are difficult to replicate in distributed groups, 
and, as a result, virtual teams sometimes interact in ways that inhibit 
collaborative learning. 

Successful Programs Use a Variety of Methods to Foster Student 
Engagement and Success in Virtual Interactive Activities

Case studies describe options instructors use to engage students and 
help them succeed in virtual collaboration activities. First, many 
instructors train students to ensure that they know how to use the 
technology. Second, instructors can “scaffold” discussions and provide 
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timely feedback. For example, in the NPS Program Management mas-
ter’s program, instructors pose challenging questions in class or “cold 
call” on students to answer questions. Third, using small (rather than 
large) groups for interactive activities can alleviate free riding and facil-
itate interaction and coordination. Fourth, peer evaluations are used to 
increase accountability in teams. 

Conclusions and Options for Improvement

AOC-BDL Has a Number of Strengths 

In summary, AOC-BDL has a number of strengths. Despite signifi-
cant constraints, most students report that AOC-BDL meets its core 
purpose. Furthermore, students give high ratings to items about the 
importance of student-instructor and student-student interaction, and 
students are consistently satisfied with their instructors. Students also 
report that most computer-based instruction lessons are effective. These 
indicators of success are more impressive in light of the fact that many 
students do not have a choice about the medium; that is, they cannot 
choose whether to attend the resident course or the BDL course. In 
contrast, educational institutions often give students a choice about 
enrolling in a resident or DL course; as a result, the relative effective-
ness of these methods is often difficult to determine. CGSS’s continu-
ous improvement process is yet another strength in that it gives the 
school many opportunities to make needed adjustments to the course.

In addition to these strengths, participation in AOC-BDL pro-
vides some benefits that students in the resident course do not expe-
rience. Notably, by collaborating in virtual teams on complex tasks, 
students in AOC-BDL learn to work in situations that are increas-
ingly common in operational environments and in other institutional 
settings.

Improvements Can Be Made 

Despite these strengths, student responses indicate factors to consider 
in CGSS’s continuous improvement process for AOC-BDL. Students’ 
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ratings of learning effectiveness suggest the need for further investiga-
tion of instruction of critical field-grade competencies and leadership 
in a range of operational environments. For example, it would be ben-
eficial to obtain input from students’ commanders before and after the 
course with respect to knowledge, skills, and abilities in these areas. 

More important, changes are needed to foster better collabora-
tion among students to facilitate learning and coordination. Currently, 
AOC-BDL has a number of input factors in conflict, including com-
plex subject matter, requirements for collaboration at a distance, use of 
technologies that are time consuming for collaboration, and students 
who have limited time available to devote to the course. Options for 
improvement in course design and delivery focus on alleviating the 
tensions among these factors. 

Improving Course Design and Delivery

We present a number of options for improvement in course design and 
delivery, summarized in Table S.1. These options are based on an inte-
gration of survey results with best practices identified in case studies 
and the research literature. Suggestions address input factors including 
course design, student characteristics, technology, and organizational 
policy. 

Modify Course Design

Adding a resident segment to the class offers the greatest potential for 
improvement in learning processes and outcomes and is consistent with 
student recommendations and best practices in military and civilian 
higher education. However, this change is also the most complicated 
in terms of scheduling and resourcing. Indeed, this option may not be 
feasible because of available infrastructure, costs, and operational man-
ning requirements associated with temporary duty and course staffing. 
In light of these constraints, we argue that the remaining strategies 
become particularly important to consider.

A second option is to shift some collaborative activities to higher-
level IMI (e.g., Level 3) and have fewer but more in-depth synchro-
nous exercises, with more time spent reviewing plans, discussing the 
rationale for students’ decisions, and evaluating alternative courses of 
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action. This approach might free some instructional resources, but IMI 
can be costly to develop and maintain. Alternatively, students could be 
given complex analytic individual assignments with iterative student-
instructor interaction to foster complex thinking skills.

To increase accountability, CGSS could implement peer evalu-
ations that would contribute to course grades. Better facilitation for 
student groups as they work on their assignments (from instructors, or 
by training the students themselves to facilitate) could also reduce free 
riding. These options are low cost and could be executed in the near 
term. 

Change Composition of Student Groups

Using smaller groups, such as eight-person rather than 16-person staff 
groups for some exercises, would reduce free riding and alleviate some 
of the coordination challenges that students reported. CGSS should 
emphasize to instructors the importance of composing groups based 

Table S.1
Summary of Options to Improve Course Design and Delivery

Strategy Suggestion

Course design Add a 1- to 2-week resident period at the end of the course to 
work on the most intensive collaborative activities

Shift some collaborative activities to higher-level IMI or other 
assignments with iterative student-instructor interaction; have 
fewer but more in-depth synchronous exercises

Implement peer evaluations

Offer additional instructor facilitation to student groups and 
train students in team facilitation skills

Composition of 
student groups

Use smaller groups for team assignments and for larger group 
exercises

Compose groups based on time zone

Organizational 
policy

Encourage chain of command or employers to provide dedicated 
time for training

Technology Move to a dotcom domain

 Pilot alternative technologies for group collaboration and group 
online gaming and simulations
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on time zone, and if a particular area of expertise needed for a group 
assignment is not available in a close time zone, providing a “stand-in” 
to serve in this role. 

Affect Organizational Policy

It may be possible to reduce conflicts with job commitments by engag-
ing students’ employers (including commanders). This would entail 
finding ways to encourage commanders to provide duty time for 
required training. For RC students who work full time, CGSS could 
inform employers when an employee is taking the course, state expec-
tations about what the student is required to do, and ask for support 
to allow the student to spend time on the course. Given that many of 
the skills addressed in AOC, such as problem solving, communication, 
and working in distributed teams, are relevant to a wide variety of jobs, 
the school might gain buy-in from employers by informing them how 
they can benefit from their employee’s participation in the course. 

Change Technology to Fit Course Design

Moving the course to a dotcom or dotedu domain could potentially 
alleviate some technology reliability issues that may inhibit access to 
the course. Hosting the course and tools for collaboration on a dotcom 
can also provide more options for collaborative technologies. For these 
reasons, Blackboard.com is being piloted with some staff groups, and 
CGSS anticipates moving to a dotcom domain entirely by 2014 (see 
Gould, 2013). A second suggestion is to continue to explore new tech-
nologies, including software for collaboration, as reported in our case 
studies, and technologies relevant to course content, such as online 
group games or simulations.

Expand Course Evaluation to Better Support a Continuous 
Improvement Process

Future evaluations of ILE courses should use a broader range of 
approaches. Although student assessments of their learning are often 
correlated with actual learning, survey responses are subjective. Future 
evaluations of AOC and other ILE courses should also analyze objec-
tive measures of learning, such as grades on assignments and tests. 
Because many of the competencies addressed in AOC are abstract, it 
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may be helpful to provide information to students to demonstrate their 
knowledge gain use a pretest-posttest approach. 

It is important to note that the exit and postgraduate surveys were 
administered only to students who completed the course. In the future, 
CGSS should also assess the perceptions of those who drop out and 
their reasons for attrition. This omission is a key gap, given that the 
attrition rate is currently estimated at 25 percent. As a result of that 
high rate, survey responses likely overestimate the satisfaction and per-
ceived learning effectiveness of the course. More important, the attri-
tion rate significantly increases the cost of the course per graduate and 
keeps waiting lists unnecessarily long. Assessing reasons for attrition in 
more depth could lend additional urgency to the changes already sug-
gested in this report or could lead to additional improvements in the 
course that could reduce the dropout rate.

Using multiple methods and data sources is important to provide 
information about different aspects of the course. Other sources of data 
for evaluation include

•	 data from commanders regarding graduates’ job performance fol-
lowing AOC completion

•	 interviews or focus groups with students or faculty to obtain 
detailed feedback about the learning experience and recommen-
dations for improvement

•	 Web-based analytics to investigate student use of online materials
•	 independent subject-matter experts’ observation of class sessions.

Concluding Thoughts

This study identified important options to consider when training 
complex material using group collaboration that is entirely distrib-
uted. Because AOC-BDL objectives and instructional methods sup-
port Army Learning Model goals and because the course has many 
positive features, this blended learning approach should be considered 
for other courses. However, alternative approaches to collaboration are 
needed when course activities involve collaboration on complex mate-
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rial. CGSS’s experience and continuous development and evaluation 
efforts put the school in a position to identify such improvements and 
inform the Army training community about use of BDL for education 
and training.
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Chapter One

Introduction

As the Army looks for more cost-effective, relevant, and timely means 
of delivering education and training, it has increasingly turned to dis-
tributed learning (DL), which typically uses a variety of technology-
based methods, including Web-based approaches, to allow students 
to complete coursework at a distance. Historically, technology-based 
DL consisted largely of single-learner, self-paced interactive multime-
dia instruction (IMI). However, such methods may not be effective 
for all types of training and education, particularly those that involve 
teamwork; group communication; critical thinking; joint, interagency, 
intergovernmental, and multinational operations; and other competen-
cies reflected in the Army Learning Model (U.S. Army Training and 
Doctrine Command, 2011).

The Command and General Staff School’s (CGSS’s) Advanced 
Operations Course (AOC) is one example of a leader professional 
development course focused on Army Learning Model competencies.1 
AOC develops junior field-grade staff officers’ skills and provides com-
manders with the ability to build and lead operational staffs and tacti-
cal formations. It is the second phase of ILE, building on the Common 
Core course and a branch or functional specialty qualification course 

1	 AOC is one phase of Intermediate Level Education (ILE), which focuses on education 
for Army majors. Prior to ILE, officers take Primary Level Education, which consists of the 
Basic Officer Leader Course for second lieutenants and the Captains Career Course. The 
Pre-Command Course for lieutenant colonels and Senior Level Education for colonels com-
plete the professional military education sequence. Note that, subsequent to this research, 
the college renamed the ILE course to Command General Staff Officer Course (CGSOC).
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that is based on the officer’s career path.2 Completion of this sequence 
is required for promotion to lieutenant colonel for officers in the active 
component (AC) and for promotion to colonel in the reserve compo-
nent (RC).3

The Common Core curriculum consists of nine blocks (topic 
areas) of instruction. Six of these blocks address operational topics, 
such as Army and joint military strategy, capabilities, and operations. 
Three cross-cutting blocks (force management, history, and leadership) 
are supporting topics. The Common Core is taught in multiple venues: 
resident instruction at Fort Leavenworth; resident instruction in sat-
ellite locations; advanced distributed learning (ADL), which uses an 
individual multimedia instruction model (no collaboration), and The 
Army School System (TASS), which includes an initial two-week phase 
conducted in person; a second phase using ADL over approximately 
eight months; and a third, in-person, phase comparable to the first 
phase that also lasts two weeks.

CGSS offers AOC using both a traditional resident model taught 
at Fort Leavenworth and a DL course that was instituted to meet the 
Army’s requirement to educate all majors while accommodating opera-
tional staffing requirements. The DL course uses a model that CGSS 
refers to as blended distributed learning (BDL). Unlike DL that relies 
heavily on IMI, or most blended-learning (BL) courses, which involve 
face-to-face interaction, AOC-BDL requires substantial instructor-
student and student-student interaction but is completely distributed. 
That is, the course uses a computer-supported cooperative learning 
(CSCL) model—comprising a variety of synchronous and asynchro-
nous instructional activities—as well as extensive virtual collaboration 
among students and instructors who are distributed in space and time. 
When charged with providing AOC to all Army branch officers in all 

2	 In resident instruction, AOC is the second course in the ILE sequence, which is 44 weeks 
in total. Resident ILE begins with the Common Core (15.5 weeks), followed by AOC (15.5 
weeks), electives (12 weeks), and postprocessing (one week). For students taking the course 
at a distance, ILE requires only the Common Core and AOC courses.
3	 Officers who successfully complete ILE have Military Education Level 4 and Joint Profes-
sional Military Education Level 1 designations annotated on their personnel records, which 
makes them eligible for assignment to many key joint and Army positions.
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regions of the world without affecting the personnel operating tempo, 
CGSS adopted a BDL model as a flexible approach to achieve through-
put and meet course goals. However, relatively little is known about 
the effectiveness of using a fully distributed approach to support the 
acquisition of critical thinking skills and related competencies.

Prior RAND Arroyo Center research for CGSS has examined the 
effectiveness of the delivery venues for the ILE Common Core (e.g., 
Straus and Ward, 2011). The purpose of the current study is to build on 
this previous work by examining outcomes for AOC-BDL; however, 
our focus is only on AOC-BDL, not on comparing BDL and resident 
venues. This project has three central efforts: 

•	 to assess graduates’ perceptions of the effectiveness of AOC-BDL, 
measured both immediately after completing the course and after 
having an opportunity to apply learned knowledge and skills on 
the job

•	 to identify research findings and best practices in CSCL, with a 
focus on blended DL relevant to AOC-BDL (e.g., adult learners; 
complex skills)

•	 to integrate findings from the first two efforts to recommend 
improvements in course delivery as well as in measurement of 
student outcomes to assess course effectiveness. 

Results of the study will speak to the potential for using BDL in other 
Army courses with similar learning objectives.

In the remainder of this introduction, we discuss BL in more 
detail and provide an overview of the framework and approach used 
in this study.

Understanding Blended Learning

BL is generally considered a way of integrating DL or technologi-
cally mediated instructional approaches with in-person activities, 
such as class discussions, as exemplified in Graham’s (2006) defini-
tion: “Blended learning systems combine face-to-face instruction 
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with computer-mediated instruction” (p. 4). Typically, BL courses use 
online activities to replace some, or even most, in-person instruction. 
Early blended-learning instruction treated face-to-face and technology-
mediated learning as separate activities within a course, but current 
practice tends to integrate the two, to the point where DL instruction 
makes use of methods that were once possible only in face-to-face class-
rooms (Graham, 2006).

The move toward online learning has been apparent in higher edu-
cation more generally, as documented by a recent study of over 2,500 
colleges and universities (Allen and Seaman, 2011). Allen and Seaman 
reported numerous indicators of the prevalence of DL; e.g., they found 
that chief information officers at 65 percent of reporting institutions 
consider online learning to be a critical part of their long-term strategy 
(particularly among public institutions); the rate of growth of online 
enrollments exceeds the rate of growth of the higher education student 
population; and 31 percent of all students currently take at least one 
course online.

Military organizations are also increasingly moving toward DL. 
Within the Department of Defense (DoD), the ADL Initiative was 
launched in 1997 to foster the development of guidelines, tools, meth-
odologies, and policies for the cost-effective use of computers in instruc-
tion. Over the years, the vision of the ADL initiative has been “to pro-
vide access to the highest quality learning and performance aiding that 
can be tailored to individual needs, and delivered cost-effectively at the 
right time and at the right place” (Wisher, 2011, p. 3). The results are 
that DL has increased dramatically within DoD, with service members 
and DoD civilians completing more than 10 million online courses 
each year (Wisher, 2011).

Additional evidence documents trends toward BL in particular. 
Bonk and Graham (2006) documents growth in blended-learning 
instruction in a variety of universities and corporations. A survey of 
North American postsecondary institutions (Bonk, Kim, and Zeng, 
2006) found that most participants were already using BL in some 
way in 2003 and anticipated substantial growth in BL instruction in 
their organizations in the subsequent ten years. Moreover, respondents 
reported that their preferred pedagogical techniques involve online col-
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laboration, case studies, and problem-based instruction, all of which 
involve higher levels of learning, such as analysis and synthesis (Bloom, 
1956; 1994). On the other hand, learning activities in IMI tend to 
be limited to lower levels, such as knowledge and comprehension. 
Although the focus of the present study of AOC is BL at the course 
level, blending can also occur at the program level; for example, some 
schools require or allow students to take one or more online courses in 
addition to their traditional in-person courses (Graham, 2006).

Instructors, programs, or students opt for BL for three pri-
mary reasons: improved pedagogy, increased access and flexibility, 
and improved cost-effectiveness (Graham, Allen, and Ure, 2003, as 
described in Graham, 2006). BL can improve pedagogy by supporting 
a wide range of learning methods, including learner-centered strate-
gies and opportunities to connect with representatives from outside 
organizations, such as guest speakers (Theroux and Kilbane, 2005) 
and industry partners (e.g., Lockee and Reece, 2005). BL can improve 
access and flexibility by accommodating students’ schedules and pro-
viding learning opportunities for students who cannot collocate with 
instructors and classmates. Unlike IMI, however, BL techniques enable 
students to have social experiences that emulate in-person classroom 
activities (Graham, 2006). Finally, BL can be cost-effective for organi-
zations by enabling them to reach a large, distributed student popula-
tion and through such efficiencies as reduced use of physical facilities 
and ease of updating course content. Blended approaches can also be 
cost-effective for students by providing a variety of options for conve-
nient and affordable education.

BDL, which does not include face-to-face activities, is much less 
common than BL. While BDL has the potential to provide maxi-
mum access and flexibility at the lowest cost, it is unclear whether this 
approach can effectively teach complex material in the absence of face-
to-face interaction (see Chapter Four).
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Approach Used in This Study

As noted above, this study has three objectives: to assess AOC-BDL 
effectiveness, to identify best practices in CSCL, and to use findings 
from these efforts to identify options for improvements in AOC-BDL. 
We provide an overview of the approaches used to address these objec-
tives below and then describe the conceptual framework used in the 
study. The methods used in the study are described in more detail in 
subsequent chapters.

Assessing Advanced Operations Course Effectiveness

To assess AOC-BDL effectiveness, we analyzed responses to exit sur-
veys measuring student satisfaction and perceptions of course quality 
and impact.4 We subsequently piloted a survey of AOC-BDL graduates 
(“postgraduate survey”) who completed the 2009–2010 academic year 
(AY) curriculum sometime in the past two years. The purpose of the 
postgraduate survey was to collect preliminary data regarding percep-
tions of course effectiveness among graduates who have had a chance 
to apply knowledge and skills acquired in AOC on the job, as well as 
to examine alternatives for question content and format. In addition, 
CGSS administered an entrance survey to current students that we use 
to describe the student population and their readiness for AOC-BDL.

Identifying Best Practices in Blended Learning and Computer-
Supported Cooperative Learning Applicable to Advanced 
Operations Course

To identify best practices in CSCL, we reviewed the research literature 
on BL and conducted original case studies of BL programs.5 The lit-
erature review focused on studies of BL as it is typically implemented 
(i.e., involving a face-to-face component), distributed BL, and virtual 
collaboration published from 2007 to 2012. In addition, we reviewed 
seminal publications on these topics published prior to 2007. We con-

4	 Chapter Three provides additional information on the survey instruments and analysis 
approach.
5	 Chapter Four provides additional information on the approach we used for the literature 
review and case studies.
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ducted three case studies, one in each of three domains: military educa-
tion, higher education, and industry training. We supplemented these 
original case studies with published case studies of BL. Results from 
these efforts, in combination with our assessment of course effective-
ness, were used to address needs for improvement in AOC-BDL course 
design, delivery, and evaluation.

A Framework for Understanding Online Learning

As a conceptual framework for this study, we adapted Benbunan-Fich, 
Hiltz, and Harasim’s (2005) online interaction learning model to guide 
our analyses and conclusions. Benbunan-Fich et al. posited that input 
factors, such as technology and course characteristics, influence learn-
ing processes, which in turn affect outcomes, such as learning and satis-
faction. We modified the model in several ways to better reflect design 
and delivery of AOC-BDL and to correspond with concepts found in 
other input-process-outcome models.6

Our working model is shown in Figure  1.1. The figure shows 
three main types of factors: inputs, learning processes, and outcomes. 
The items listed under each factor are intended to provide illustrative 
examples of the types of items within that category; there are others 
that we have not included, and some of the items included may not 
pertain to all courses or programs.

The main components of the framework are defined as follows:

•	 Inputs: These comprise all the resources (including people) and 
contextual factors that contribute to the learning experience, 
including characteristics of technology, the course, instructors, 
students, and the organizational context.

6	 Modifications to the Benbunan-Fich et al. model include the following: (a) recategoriza-
tion of some inputs (for example, the original model classifies the pedagogical approach as an 
instructor input factor, but CGSS treats the pedagogical approach as a course-level variable); 
(b) creating a separate input factor for the organization, rather than grouping institutional 
context with course characteristics; (c) grouping categories within inputs and outcomes, 
respectively, to depict possible interactions within each construct; and (d) incorporating an 
arrow allowing for direct effects of inputs on outcomes and a feedback loop indicating that 
outcomes can influence inputs. 
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•	 Learning processes: These are the ways through which people 
learn, e.g., the types and extent of interactions between students 
and course content, instructors, and other students (e.g., Moore, 
1989).

•	 Outcomes: The framework includes the outcomes shown in 
Figure  1.1 (learning effectiveness, scale or cost-effectiveness, 
access, student satisfaction, and faculty satisfaction), which reflect 
the five “pillars” from the Sloan-C quality framework (Sloan 
Consortium, 2012). In this study, we focused primarily on the 
two factors shown in italics: learning effectiveness and student 
satisfaction.7

In the figure, we have grouped inputs together to indicate that 
these variables can affect one another. For example, a student’s loca-
tion can affect bandwidth; connection speed is sometimes slow from 
locations outside the continental United States (OCONUS). To cite 
another example, course topics or activities may influence the media 
mix, that is, topics involving group collaboration may require synchro-
nous technology.

We also posited that some inputs can influence outcomes directly 
(not only through process), as depicted by the solid arrow; for example, 
availability and functionality of technology can affect access to courses. 
The dashed arrow represents a feedback loop to show that outcomes, 
such as learning effectiveness, can influence inputs, such as student 
knowledge, skills, and motivation.

In the figure, we have also grouped the outcomes together to indi-
cate that these variables can interact. For example, access might affect 
learning effectiveness, and learning effectiveness and access might 
affect student satisfaction.

We describe inputs, learning processes, and outcomes in more 
detail below.

7	 We did not address faculty satisfaction because CGSS evaluates this outcome. Cost- 
effectiveness and access are important outcomes but were beyond the scope of this study.
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Figure 1.1
Framework for Online Learning

SOURCE: Adapted from Benbunan-Fich, Hiltz, and Harasim, 2005.
RAND RR172-A-1.1
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Input Factors

Characteristics of technology include technical features, such as band-
width and reliability, and functionality, or what the system allows users 
to do. The capacity for the technology to bridge time and space (which 
we consider to be as part of its functionality) determines whether the 
technology is synchronous or asynchronous. As we describe in more 
detail in Chapter Two, AOC-BDL uses a combination of synchronous 
and asynchronous media. Benbunan-Fich, Hiltz, and Harasim (2005) 
considers the media mix to be the most important aspect of technology 
for learning.

Course characteristics refer to such factors as subject matter, 
course type (e.g., required or elective), pedagogical approach, objec-
tives, instructional design, methods of assessment, and class size.8 In 
Army training, the pedagogical approach is typically determined at the 
course level, although instructors in AOC are given latitude to deter-
mine some aspects of course delivery.

Student characteristics include such factors as participants’ knowl-
edge, skills, abilities, experience, attitudes (including motivation for 
learning), and demographic characteristics. Such characteristics as 
knowledge, skills, experience, and attitudes pertain to both the sub-
ject matter of the course and media use. We included employment 
status and student location in this category because they are particu-
larly important in the context of AOC for students in the RC.

Instructor characteristics include knowledge and skills, which like-
wise pertain to subject matter and use of instructional technology. The 
extent to which instructors are trained to use these technologies and 
conduct the course at a distance, as well as their instructional style and 
the effort they expend while teaching, are other important inputs.

Finally, organizational characteristics reflect the institutional con-
text. In the Army, the organization can refer to the college or center or 
to the Army at large. Examples of relevant organizational characteris-

8	 The Quality Matters rubric (Quality Matters Program, 2011) includes a more compre-
hensive list of course characteristics or standards pertaining to instructional design. These 
include course overview or introduction, learning objectives, assessment and measurement, 
instructional materials, learner interaction and engagement, course technology, learner sup-
port, and accessibility.
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tics include resources, policy (e.g., whether students are provided with 
dedicated time to participate in training), and culture.

Learning Processes

Benbunan-Fich, Hiltz, and Harasim (2005) identifies a variety of learn-
ing processes following Moore (1989), which include student interac-
tion with content, interaction with instructors, and interaction with 
other students. These processes characterize use of the technology and 
other learning activities that reflect how students and instructors inter-
act. These processes, which are also referred to as intervening or medi-
ating variables, can be assessed by measuring communication amount, 
content, timing, and direction (i.e., who interacts with whom), as well 
as by socioemotional outcomes, such as trust.

A variety of input factors will influence these types of interac-
tions; for example, the pedagogical model (e.g., collaborative or indi-
vidual) in combination with student characteristics (e.g., motivation, 
time zone) and functionalities of technologies (e.g., synchronous or 
asynchronous) will affect the amount and type of interactions among 
students (social presence); these factors in combination with instruc-
tor characteristics (e.g., degree of knowledge about content and skill in 
facilitating online interaction) will affect teaching presence; and both 
sets of factors influence interaction with content.

Outcomes

The outcomes in the model consist of the five “pillars” from the Sloan‑C 
quality framework (Sloan Consortium, 2012). The outcomes, defini-
tions, and examples of measures are shown in Table 1.1.

Our evaluation of AOC-BDL addresses outcomes of learning 
effectiveness and student satisfaction using analyses of the student sur-
veys. We examined the extent to which outcomes are influenced by 
features of the technology; student characteristics, such as motivation 
to take the course; and work and family commitments. Although we 
do not have direct process measures, student comments and other self-
report measures about interaction with instructors and peers speak to 
the role of these intervening processes.

The case studies and literature review—in combination—address 
all five input categories and learning processes. With respect to out-
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comes, results from the literature and cases focus primarily on learning 
effectiveness, access, and student satisfaction, although some findings 
speak to faculty satisfaction and cost-effectiveness. With some excep-
tions, the case studies rely on interviewees’ descriptions of program or 
course outcomes, not on quantitative evidence. The literature review 

Table 1.1
Five Pillars from the Sloan-C Quality Framework

Outcome Definition Measures

Learning 
effectiveness

Students’ mastery of course 
material meets or exceeds 
institutional standards

Self-report measures, such as 
student perceptions of learning and 
self-efficacy

Tests of knowledge and skills

Measures of subsequent job 
performance

Scale (cost-
effectiveness)

Programs and services grow 
and improve while reducing 
costs

Program expansion and 
sustainment

Return on investment

Access Students have the 
opportunity to pursue 
learning via a wide array of 
programs and courses

Student self-report

Indicators of programs and facilities

Census of services delivered

Web analytics

Student 
satisfaction

Students are pleased 
with their online learning 
experience 

Student and alumni self-report

Recruitment and retention of 
students in online courses or 
programs

Faculty 
satisfaction

Faculty members are pleased 
with their experience 
teaching online

Faculty self-report

Recruitment and retention of 
faculty to teach online courses
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fills the gap by supplying results of studies that measure (directly or 
otherwise) such outcomes as learning effectiveness and student satis-
faction. We use the results of the literature review and case studies, in 
combination with the survey results, to identify how AOC-BDL can 
alter inputs to improve course processes and outcomes.

Organization of This Report

The remainder of this report is organized as follows:

•	 In Chapter Two, we set the stage for the analysis by describing 
AOC-BDL with respect to inputs, such as student population 
served, instructors, organization, course characteristics, and tech-
nologies used.

•	 In Chapter Three, we describe the survey instruments, analysis 
approach, and results.

•	 In Chapter Four, we present the methods and results for the lit-
erature review and case studies.

•	 In Chapter Five, we summarize our findings; present conclusions; 
and discuss options to improve design, delivery, and evaluation of 
AOC-BDL.
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Chapter Two

The Blended Distributed Learning Advanced 
Operations Course

AOC focuses on developing the wide range of complex cognitive skills 
involved in planning military operations collaboratively, with students 
serving as members of an operational or tactical level staff. Achiev-
ing such learning goals is a challenge for any course. Working in an 
entirely distributed environment poses additional challenges, while 
offering new opportunities. In this chapter, we focus in particular on 
the input factors that are central to our analysis, conclusions, and sug-
gested options for improvement in course design and delivery addressed 
in subsequent chapters of this report. The characteristics include

•	 Students: distributed geographically and across time zones; many 
have competing demands on their time

•	 Instructors: full-time faculty, mostly Title 10 contract civilians 
(including retired officers); generalists who teach all topics in the 
course

•	 Organization: policy requiring AOC completion for promotion; 
limited opportunities for working on AOC-BDL while on duty 
status

•	 Course: complex subject matter across multiple echelons; empha-
sis on collaborative activities; composition of staff groups with 
diverse skills

•	 Technology: use of synchronous and asynchronous media on 
DoD networks (dotmil domain).
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In this chapter, we describe these and other main inputs that 
contribute to the AOC-BDL learning experience. This information 
provides a basis for developing and comparing alternative approaches 
for improving the delivery of AOC-BDL and its outcomes. We pres-
ent some information about the AOC course in general and about the 
Common Core, which is the prerequisite to AOC, but our focus is on 
the components of the AOC-BDL course.

Sources of information for this effort included: (1) document 
review, primarily the AOC syllabus, instructional advance sheets, and 
briefings and papers provided by the CGSS staff,1 and (2) informal 
interviews with CGSS staff and faculty members to expand our under-
standing of what we learned from the document review. We also went 
through selected IMI or computer-based instruction (CBI) lessons and 
observed several instructor-student online collaboration sessions.

Students

Most students who take AOC are majors or lieutenant colonels. Res-
ident AOC is taught at Fort Leavenworth, primarily to students in 
the AC, but AOC-BDL includes students from both the active and 
reserve components. Data from CGSS indicate that, among 38 recent 
cohorts, 45 percent of students were in the AC and 56 percent were in 
the RC. The composition within cohorts varied substantially, however; 
in approximately one-third of these cohorts, all or most (75 percent or 
more) students were in the AC; in another one-third, all or most stu-
dents were in the RC; and in the remaining cohorts, the composition 
was more mixed.

Because AOC-BDL is entirely distributed, officers take the course 
where they live or are assigned. Most students complete the course 
requirements in addition to their normal work or duty day require-
ments and on weekends. CGSS administered an entrance survey to 

1	 These included CGSS, 2005; CGSS, 2009; CGSS, 2010, and CGSS 2011. The descrip-
tion of AOC in this chapter outlines the course most students were using during our study 
period this study. The AOC course has been reorganized somewhat since 2010, but course 
goals, objectives, and instructional methods remain largely unchanged.
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AOC-BDL students in AY 2009–2010 that provides data about their 
commitments and other demographic characteristics for the cohorts in 
our evaluation of AOC-BDL.2 Figure 2.1 shows student age and work 
and family status.

Although AOC-BDL students have competing demands on their 
time, they indicated through several items on the entrance survey that 
they were ready for the course. As shown in Figure 2.2, most students 
reported having appropriate study habits for a DL course, i.e., being 
able to work independently, turn in assignments on time, and manage 
large amounts of reading and writing, and most were ready for the 
technical aspects of the course in terms of having access to a com-
puter with high-speed Internet and having prior experience with Black-
board, the learning management system (LMS) used in the course. 
Only about one-half the students, however, had prior experience with 
Defense Connect Online (DCO), which is the system used for syn-
chronous collaboration (described later in this chapter). Responses to 

2	 Two-hundred and fifteen students completed the entrance survey, for a response rate of 
50 percent. 

Figure 2.1
Characteristics of Students in Advanced Operations Course–Blended 
Distributed Learning
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other questions also generally indicate computer readiness; on aver-
age, students reported being comfortable using computers and learn-
ing new technologies (M = 4.05, SD = 0.94 on a five-point scale). In 
addition, students reported that frequent and synchronous interaction 
with instructions and peers was important (M = 3.07, SD = 0.62 on a 
four-point scale), indicating that they had favorable attitudes toward 
the format of the course.

Instructors

AOC-BDL instructors are full-time faculty, and most are Title 10 
contract civilians (most Title 10 instructors are retired officers), with 
the remainder being officers in the AC. Officers assigned to AOC are 
Department of the Army–selected, generally for three years. However, 
CGSS has some authority to review an officer’s records before assign-
ment and to select Title 10 instructors for the course.

Figure 2.2
Student Readiness for Advanced Operations Course–Blended Distributed 
Learning
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All instructors receive preparatory training to teach AOC. CGSS 
has established faculty development programs following Army policy 
(U.S. Combined Arms Center, 2010). Faculty Development Phase 1 is 
a two-week course for both resident and BDL course faculty addressing 
implementation of the experiential learning model. The Phase 2 course 
provides detailed overviews of delivering particular lessons, typically 
conducted by the lesson authors. Phase 3 is a workshop focused on 
lesson design and authoring. In addition, instructors receive substan-
tial training to facilitate online courses, including the Asynchronous 
Distributed Learning Instructor Course and several days of training on 
use of Blackboard and DCO. This course lasts four to five weeks and 
covers a wide range of topics, such as asynchronous learning principles, 
threaded discussions, learning management systems, course manage-
ment systems, test design, classroom management, and student perfor-
mance management.

Unlike their peers in the resident course, who are specialists, 
AOC-BDL instructors are generalists who teach all topics in the 
course. To keep faculty up to date, selected instructors are assigned 
specific course areas and conduct informal faculty development activi-
ties on these topics to ensure that the other instructors are knowledge-
able and current.

Organization

The Department of Distance Education (DDE) within CGSS executes 
AOC in the BDL venue. It is also responsible for developing AOC-
BDL courseware. In 2010 and 2011, 318 students completed AOC-
BDL. In the future, enrollments are expected to be much higher; e.g., 
the objective for 2013 is 1,160 students. The throughput for AOC-BDL 
will increase to accommodate a backlog of several thousand students 
who need to complete the requirement and to ensure that all students 
can complete AOC prior to promotion.3

3	 Because there is a limit on the number of students in resident AOC (1,440 per year) that 
will not change, many of the students who need to complete the requirement will take the 
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Department of the Army policy requires completion of the 
Common Core and AOC for promotion to lieutenant colonel in the 
AC and for promotion to colonel in the RC (Department of the Army, 
2010). Although AOC is not required for promotion to lieutenant colo-
nel in the RC, completion may increase the RC officer’s potential for 
selection to many career-enhancing assignments, including battalion 
command. Officers who successfully complete ILE have Military Edu-
cation Level 4 and Joint Professional Military Education Level 1 des-
ignations annotated on their personnel records, and this makes them 
eligible for assignment to many key joint and Army positions (Depart-
ment of the Army, 2010).

In contrast to resident AOC (which takes 15.5 weeks to com-
plete), AOC-BDL is designed and scheduled for completion in one 
year, and extensions of up to six months can be requested and granted 
on an individual basis. Unlike the resident ILE, which starts twice 
each year, AOC-BDL student groups are formed and start as students 
become available. Although AC officers are required to complete both 
Common Core and AOC in 18 months, RC officers can start AOC 
several years after completion of the Common Core.4 Part-time RC 
students are not formally provided paid duty time to take AOC-BDL, 
and commanders are not required to allow AC and full-time RC stu-
dents to take the course on duty time. In contrast, full-time students in 
the resident course take the course on duty time.5

BDL course. In addition, attendance in the resident course will be based on merit.
4	 A long gap between these courses can create a challenge for RC students because some 
knowledge decay is likely and because AOC builds on learning outcomes in the Common 
Core. Furthermore, because Army doctrine, equipment, organizations, terms, and planning 
processes are constantly changing, some material that students learned in the Common Core 
may be out of date by the time they start AOC.
5	 Similarly, students in the TASS ILE Common Core for the RC can take Phases I and III 
in a paid active duty for training status and Phase II in a paid inactive duty training status.
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Course

Advanced Operations Course Learning Goals

The primary purpose of AOC is to prepare Maneuver, Fires and Effects, 
and Force Sustainment career field officers and others to serve on battle 
staffs of operational- and tactical-level headquarters and to develop the 
professional skills and competencies they will require as field-grade 
leaders. AOC builds on the Common Core course and develops the 
officer’s abilities to

•	 analyze complex problems and recommend potential solutions 
through the application of critical thinking and problem solving 
models

•	 build and ethically lead operational and tactical formations in 
full-spectrum operations in a joint, interagency, intergovernmen-
tal, and multinational environment

•	 analyze the influence of culture and history in military planning 
and operations

•	 apply the concepts of joint force deployment and employment at 
the operational and tactical levels

•	 communicate effectively
•	 use historical context to inform military judgment and decision-

making.

Blended Distributed Learning Delivery of the Advanced Operations 
Course

The current AOC-BDL approach was first implemented in 2008. The 
concept was to use DL to provide a means of instructor and student 
group collaboration similar to that used in the resident course. Using 
the resident course as a foundation, instructional designers considered 
a range of DL methods and used them to design AOC-BDL to reach 
the same learning goals and objectives. Since its initiation, AOC-BDL 
has continuously evolved to incorporate lessons learned from ongoing 
evaluation efforts and to stay up to date with changes to the resident 
course.
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Blocks of Instruction and Learning Objectives

AOC-BDL is organized into six blocks of instruction that have the 
equivalent of the 308 traditional classroom hours of instruction.6 The 
course also requires considerable additional effort, including back-
ground reading, individual written assessments, and preparation for 
classroom-equivalent instruction.7

The classroom equivalent hours, the general learning goals, spe-
cific learning objectives, and the cognitive level of learning (Bloom, 
1956; 1994) associated with each block are described in Appendix A. 
The three operations blocks, each covering a different operational ech-
elon, represent over 80 percent of the classroom equivalent hours and 
must be taken sequentially. Although there are individual assignments, 
students act as members of a group, and most of the students’ effort 
involves collaboratively developing staff products. In contrast, the 
shorter history and leadership blocks are taken on an individual basis, 
are conducted in parallel with the operational blocks, and can be taken 
in any order.

Student Groups

A key element of the instructional approach for the operations blocks 
is emphasis on collaboration among students and instructors, with a 
major element being student collaboration to complete group assign-
ments, such as mission analysis briefings and presentation of course-
of-action options. To support a collaborative approach, AOC students 
are organized into 16-person groups called staff groups, each of which 
is composed of officers representing as broad a mix of branches and 
operational experience as possible. These staff groups stay together for 
the entire course with the same instructor, and an instructor normally 
has responsibility for two staff groups. When a student cannot keep 
up with the group, he or she can apply to be assigned to a subsequent 
staff group. On average, the course had approximately 25 percent attri-

6	 Resident AOC has about the same number of classroom hours but includes a few learning 
activities (e.g., guest lectures) not included in the BDL venue. 
7	 CGSS staff estimates that six hours of work outside of class are required for every four 
hours in the classroom.
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tion over a recent two-year period, so some staff groups were smaller, 
ranging from eight to 16 students (in contrast to resident instruc-
tion, which has very limited attrition). Among students who leave the 
course, approximately one-half request disenrollment due to military 
duties, and the remaining students withdraw due to lack of progress.

Achieving diversity in student experience in staff groups is consid-
ered to be very important and is prioritized over forming staff groups 
from proximate geographical locations. Staff groups often contain offi-
cers from several time zones, and it is not unusual for one or more 
of the students to be deployed or stationed in another country. Also, 
because there are only a few staff groups and a relatively small number 
of students starting AOC-BDL at any given time, there is less ability to 
mix student backgrounds in BDL than in the resident course.

For instructional purposes, the 16-person staff group is organized 
into collaborative teams of different sizes, depending on the specific 
block and lesson. Sometimes the entire group is organized as a single 
staff; at other times, it is broken into two eight-person staff groups or 
four four-person staff groups. The higher the echelon of the headquar-
ters in an activity, the larger the student grouping. For example, for 
parts of the brigade-focused block, a portion of the student group is 
organized into four four-person battalion staff groups.

Learning Mechanisms and Supporting Technologies

AOC-BDL uses a combination of synchronous and asynchronous 
activities, as shown in Table  2.1. The approaches are categorized as 
either collaborative (involving the student interacting with the instruc-
tor and/or other students) or noncollaborative and either synchronous 
(students and instructor interacting at the same time) or asynchronous.

BDL uses different approaches for history and leadership blocks 
and operations blocks. The history and leadership blocks are asyn-
chronous, and student-instructor interaction is generally limited to the 
instructor providing written feedback on assignments. In contrast, the 
operations blocks involve considerable collaboration among students 
and instructors, including a significant amount that is synchronous. In 
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these blocks, many of the activities are based on Kolb’s (1984) Expe-
riential Learning Model, which are learner-centered and “hands-on.” 
The concept is to create an active DL environment in which faculty 
members are subject-matter experts (SMEs) and facilitators of collab-
orative learning and in which student-instructor interaction stimulates 
thought and knowledge construction.

Learning Mechanisms

As shown in Table 2.1, AOC-BDL involves a wide range of individual 
and collaborative learning mechanisms. We describe these approaches 
in more detail below, including how these activities contribute to stu-
dents’ grades.

Individual Activities

As in the resident course, students in AOC-BDL are expected to study 
readings and scenarios out of class. Other individual assignments 
include online multiple-choice or true/false tests in CBI modules (gen-
erally limited to assessing knowledge), written assignments graded by 
the instructor that include essays, written plans (e.g., a commander’s 
intent statement), and short answer responses.

Table 2.1
AOC-BDL Approaches

Asynchronous Synchronous

Individual •	 Readings and study 
assignments

•	 Written assignments (with 
instructor feedback)

•	 IMI or CBI
•	 Computer-graded online 

tests

N/A

Collaborative •	 Threaded online 
discussions

•	 Student-student and 
student-instructor inter-
action via email and file-
sharing applications

•	 Student-student and stu-
dents-instructor sessions and 
meetings using DCO 

•	 Group products and 
presentations

•	 Conference calls 
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Collaborative Activities

Although individual activities contribute to students’ grades, the major-
ity of students’ grades are based on collective activities, with group 
products in the operational blocks having the greatest weight. AOC-
BDL uses a number of different collaborative activities and assign-
ments. Some of these activities, such as DCO sessions and threaded 
discussions (discussed in more detail later), are used to replace some of 
the classroom discussions that are part of the resident course.

Operational blocks require approximately 20 synchronous instruc-
tor-staff group collaborative sessions. These sessions involve three types 
of student-instructor interactions: (1) instructor review of course mate-
rial and discussion of additional points or role plays; (2) presentation of 
staff group assignments, such as briefings of planning products; and (3) 
student-instructor discussion of results of student battle plans executed 
using the Decisive Action simulation (described later in this chapter). 
These sessions are generally no longer than two hours in length and 
are scheduled weekly or less frequently. Scheduling is based on stu-
dent availability (to the extent possible); if a student cannot meet with 
the group, the instructor will schedule individual makeup sessions or 
arrange for an alternative activity.

Instructors offer approximately eight optional DCO sessions 
across the operational blocks. Optional sessions typically are conducted 
to answer student questions or to allow the instructor to provide addi-
tional guidance or discussion of course subject matter.

The group presentations are central to the operations blocks and 
the course as a whole, comprising 45 to 70 percent of students’ course 
grades. Staff group collaborative efforts to develop team products are 
the core element of the AOC-BDL approach. A different staff group 
leader is assigned for each effort, and the instructor coordinates with 
the leader to ensure that each member of the group has specific respon-
sibilities. During the DCO session, each student presents and defends 
his or her portion of the group effort. For most group efforts, each stu-
dent normally receives an individual grade, but in some cases, members 
of a group may receive the same grade.

Threaded online discussions are used to supplement CBI instruc-
tion and are the primary determinant of class participation grades (in 
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addition, an extended operations exercise conducted via DCO contrib-
utes to participation grades). Typically the instructor presents a ques-
tion to the group in an online forum on the LMS and all students are 
required to respond. The instructor monitors responses and asks stu-
dents to comment on others’ responses.

Informal asynchronous student-student and student-instructor 
interaction is common, especially in the development of group prod-
ucts. These interactions typically occur via DCO, email, or phone. If a 
group desires, instructors can participate, and if conducted on DCO, 
the instructor can review recorded sessions.

Technology

A range of technologies supports synchronous and asynchronous 
instruction, including Blackboard’s LMS, DCO, IMI/CBI, “serious 
games,” and other communication media. Technologies that are sup-
ported by CGSS, including Blackboard LMS, DCO, and milSuite, run 
in a dotmil domain. Some of these course technologies were referred 
to in the previous section; here, we describe the media in more detail.8

Blackboard Learning Management System

Most of the DL components used in the course are supported by 
Blackboard’s LMS, which has been configured to meet specific ILE 
requirements.9 Through this system, students can take CBI lessons; 
review reading materials, scenarios, and other background materi-
als; take online tests; submit and receive written assignments; partici-
pate in threaded discussions; exchange papers and products; and track 
their progress. Likewise, the system allows instructors to track student 
progress.

DCO is a DoD online collaboration site that supports synchro-
nous collaboration. It includes the DCO Portal, a version of Adobe’s 

8	 A small number of staff groups have adopted milSuite, which is a set of social media appli-
cations that support such collaborative activities as blogging, discussion boards, a shared cal-
endar for planning events, and a tool for tracking progress on group projects; milSuite also 
has an online wiki, but CGSS currently is not licensed to use it for AOC.
9	 Blackboard Inc. is an enterprise software company that develops educational software, in 
particular, learning management systems.
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Acrobat Connect web conferencing tool, and Jabber instant messaging. 
DCO provides screen-sharing, whiteboarding, integrated Voice over 
Internet Protocols, and instant messaging capabilities to support col-
laboration. DCO sessions can be recorded and reviewed later.

Interactive Multimedia Instruction or Computer-Based Instruction

AOC’s IMI or CBI consists mainly of narrated text and chart screen 
shots and a few videos. These sessions focus on the knowledge elements 
needed for completion of the higher cognitive block requirements. 
CBI instruction includes automated and ungraded checks on learn-
ing, including multiple-choice questions and activities, such as “drag 
and drop” exercises in which students match an answer from a group 
of responses to a group of categories and then receive feedback on that 
answer (whether right or wrong). There are almost 50 CBI sessions, 
each about one hour long, covering almost all lessons in the course.

Decisive Action is a simulation that allows the DDE staff to run 
students’ plans in a division and corps level combat exercise. The stu-
dents can then see their plans worked against a simulated opponent.

Students also use other media to collaborate in ways that are prac-
tical for the group members. As we will describe in more detail in 
Chapter Three, students frequently communicate via email and tele-
phone and make use of file-sharing applications in addition to Black-
board (e.g., Google Docs and SharePoint). Few students report using 
other technologies (e.g., Skype, face-to-face interaction, social media).

Conclusion

In this chapter, we have described the key input factors in AOC-BDL. 
These factors have established the foundation for the discussion pre-
sented in the next chapter, which discusses outcomes regarding student 
satisfaction and learning effectiveness in AOC-BDL and the ways in 
which inputs and learning processes influence these outcomes in the 
course.
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Chapter Three

Satisfaction and Perceived Learning Effectiveness 
in the Blended Distributed Learning Advanced 
Operations Course

In this chapter, we describe findings from an exit survey administered 
to students at the end of AOC-BDL, as well as results from a pilot test 
of a survey given to graduates of AOC-BDL sometime after completing 
the course (the postgraduate survey).

We present findings regarding course outcomes in terms of both 
student satisfaction and perceived learning effectiveness. Subsequently, 
we diagnose needs for improvement in the course by examining results 
regarding collaboration (learning processes) and technology and stu-
dent characteristics (inputs). We conclude with findings that integrate 
measures of inputs, processes, and outcomes. Components of the frame-
work highlighted in this chapter are shown in italics in Figure 3.1.

Student surveys are the most common method of evaluating 
training and education. Surveys can be used to measure many aspects 
of education, such as perceived learning effectiveness; perceptions 
about the learning process; access; and satisfaction with course design 
and delivery, instructor style, organizational support, and other factors. 
Surveys also can be used to collect data about input variables, such as 
student characteristics. Although student perceptions are not objective 
measures of learning or course quality, they provide valuable informa-
tion that can be used to identify needs for improvement (e.g., Sitzmann 
et al., 2008). Moreover, student reactions can be correlated with other 
evaluation outcomes, including objective measures of learning, such as 
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learning and transfer performance (Alliger et al., 1997) and posttrain-
ing declarative and procedural knowledge (Sitzmann et al., 2008).

Table 3.1 summarizes the key findings from our analyses.

Methods and Approach

Students complete an exit survey at the end of AOC-BDL that mea-
sures their perceptions of learning effectiveness and satisfaction with a 
variety of aspects of the course, as well as select demographic charac-
teristics. The exit survey is particularly important in the present analy-

Figure 3.1
Elements of Learning Model Addressed in Analyses of Student Surveys
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sis because it serves as the primary means of course evaluation. We 
supplemented these data with responses to a pilot survey of AOC-BDL 
(the postgraduate survey) administered to officers who had completed 
AOC-BDL and returned to their units. This survey was designed to 
test some of RAND Arroyo Center’s proposed suggestions to improve 
the exit survey and to begin to understand the effectiveness of AOC for 
students who have had a chance to apply the knowledge and skills they 
gained from the course to their jobs.

We were not able in this effort, however, to survey the 25 percent 
of students who dropped out of the course before its conclusion. In 

Table 3.1
Major Findings from Surveys

Model 
Component Major Findings

Outcomes Students were generally satisfied with the course and learning 
environment. However, 50 percent of students in the exit survey and 
29 percent of postgraduates said they would not recommend the 
course to others.

Students felt the course prepared them to lead in Army and joint 
environments, less so in international and interagency domains.

Students felt the course was more effective for acquiring substantive 
knowledge than for development of critical field-grade skills. Only 
40 to 50 percent of graduates reported moderate or substantial 
improvement in these skills.

Students’ ratings of AOC-BDL appear to have been influenced by the 
student’s original Common Core venue, with the highest ratings of 
AOC-BDL from students who took the Common Core via ADL and the 
lowest ratings from students who took the Common Core via resident 
instruction.

Learning 
Processes

Students identified problems with computer-supported collaboration 
for learning.

Students noted that the completely distributed environment did not 
support some course goals. Specific technologies, especially DCO, 
interfered with learning processes.

Students had more favorable responses regarding instructor-student 
interaction than student-student interaction. Free riding and 
difficulties scheduling time for synchronous collaboration in student 
groups were central issues.

Inputs The reliability of technology posed problems for some students.

Student motivation for taking AOC-BDL and other commitments 
(work/family) may constrain participation or engagement in the 
course.
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general, we would expect these students to report lower learning effec-
tiveness and satisfaction ratings than students who did finish. One of 
our recommendations (described in Chapter Five) is for CGSS to col-
lect feedback about the course from students who drop out.

Both the exit and postgraduate surveys were administered to stu-
dents who completed the AY 2009–2010 curriculum. All surveys were 
administered via the school’s Blackboard LMS. Students completed 
the surveys anonymously.

Exit Survey

The exit survey consisted of 63 items, including 60 closed-ended ques-
tions and three open-ended questions. Closed-ended questions mea-
sured the following topics:

•	 satisfaction with the virtual classroom environment, as well as 
general satisfaction

•	 learning effectiveness in terms of achievement of substantive con-
tent (e.g., “Completing AOC prepared me to apply Battle Com-
mand systems”) and attainment of critical field-grade competen-
cies, such as improved critical thinking and communication skills

•	 technology availability and reliability
•	 demographic and background characteristics.

Most closed-ended questions measuring satisfaction and learning 
effectiveness used five-point Likert-type scales ranging from “strongly 
disagree” to “strongly agree,” with the midpoint of the scale defined 
as “neither agree nor disagree.” Items measuring access used yes-or-no 
responses, and additional questions used other formats, such as rank-
ings or other multiple choices.

Open-ended questions solicited comments and recommendations 
regarding course content; recommendations to improve other aspects 
of the course; and, for students who reported that the course did not 
meet its core objective, reasons for their response. One hundred and 
thirty-seven out of 165 students (83 percent) answered at least one 
open-ended question; 93 students (56 percent) answered two or three 
questions. Many students wrote lengthy responses and offered numer-
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ous comments and recommendations. Responses were coded by topic 
and by the sentiment (positive or negative), as described later in this 
chapter.

Postgraduate Survey

The postgraduate survey was designed to collect data regarding issues 
raised in students’ open-ended responses that were not measured else-
where in the exit survey and that correspond to key goals or design 
elements of the course. In particular, the survey included closed-ended 
questions measuring collaborative learning processes, as well as student 
characteristics to better explain ratings of satisfaction and learning 
effectiveness. The survey was also used to examine alternative numbers 
and labels of response options and to obtain preliminary data about 
the value of AOC-BDL from officers after returning to their units. The 
survey consisted of 36 closed-ended questions and three open-ended 
questions. Closed-ended questions addressed the following topics:

•	 student characteristics
•	 learning effectiveness with respect to critical field grade compe-

tencies and CBI
•	 media used to collaborate and perceptions of collaboration and 

group processes
•	 technology reliability
•	 general satisfaction.

Most of the questions on the postgraduate survey were new or 
substantially revised from the exit survey. The survey was also designed 
to be narrowly focused in keeping with the goals described above. 
With the exception of general satisfaction questions, most results are 
not comparable between the exit and postgraduate survey because of 
differences in question content, response options, or both.

Response options for questions about learning effectiveness and 
satisfaction consisted of six-point Likert-type scales ranging from 
“strongly disagree” to “strongly agree” (with no midpoint) or four-point 
scales regarding learning effectiveness (i.e., from “not at all” to “sub-
stantial”). We used six-point scales with no midpoint in an attempt to 
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reduce leniency bias observed in surveys of students in the Common 
Core (Straus and Ward, 2011). Results presented in Appendix B sug-
gest less leniency bias with the six-point scales. Other questions used 
different multiple choice options (e.g., for barriers: not at all, some-
what, a great extent).

Open-ended questions solicited comments about the effective-
ness of collaboration methods; recommendations to improve collabo-
ration; and, for students who reported that they would not recommend 
the course to others, the reasons for their response. We discuss some 
responses to these questions, but they were not coded systematically in 
our analysis.

Presentation of Survey Results

The results presented in this chapter are based on responses from both 
the exit and postgraduate surveys. In some cases, we intersperse find-
ings from both surveys to address particular inputs or outcomes or to 
present comparative findings. Table  3.2 summarizes key features of 
these two surveys. Bar charts depicting results are presented in solid 
gray scale for the exit survey and in crosshatch patterns for the post-
graduate survey.

Table 3.2
Summary of Exit and Postgraduate Surveys

Factor

Survey

Exit Postgraduate

When administered End of course 1 to 23 months postgraduation

How surveys differ from 
each other

•	 More questions
•	 Mostly five-point 

agree/disagree 
scales

•	 Fewer questions
•	 More pointed questions and 

response options
•	 Mostly four- and six-point 

scales

Number of responses 
(response rate)

165 (74 percent) 126 (34 percent)

Answered at least one 
open-ended question

83 percent 90 percent
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Survey Respondents

At the time we received exit survey data, 223 students had completed 
the course. One-hundred and sixty-five students completed the survey, 
for a 74 percent response rate. The sample size in each analysis varied 
somewhat due to missing responses. Three hundred and sixty-seven 
graduates who completed the AY 2009–2010 AOC-BDL curriculum 
were recruited via email to participate. One hundred and twenty-six 
graduates completed the survey, for a response rate of 34 percent.1

Because participation was anonymous, we could not link responses 
across surveys. Therefore, although responses to the entrance survey 
could be used to characterize students in the course, they could not 
be used to help us better understand student evaluations of the course 
(e.g., whether satisfaction with the course or perceived learning varied 
based on prior DL experience, age, marital status, etc.). Student char-
acteristics could be used as “moderator” or explanatory variables of sat-
isfaction or other outcomes only if both sets of variables were measured 
in the same survey (which was primarily for the postgraduate survey).

Survey Measurement Characteristics

Appendix B presents psychometric properties of the items and infor-
mation about response sets (i.e., patterns of responding that may not be 
indicative of respondents’ true attitudes). For the exit survey, internal 
consistency reliability, as measured by coefficient alpha, ranged from 
0.82 to 0.97. For the postgraduate survey, coefficient alpha ranged from 
0.75 to 0.93. As described in Appendix B, there may have been some 
leniency bias in the exit survey but somewhat less leniency bias in post-
graduate responses. Answers in the exit survey (which was lengthy) did 
not seem to show response fatigue or careless responding in that there 
was variability in students’ answers.

1	 Response rates likely differ because the exit survey is considered a requirement, and com-
pletion of the survey is documented in the LMS grade book (documentation occurs auto-
matically because the survey is implemented within the same LMS). In contrast, the post-
graduate survey was entirely voluntary, and there was no documentation of who did or did 
not participate.
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Outcomes

In this section, we present findings from the surveys, beginning with 
student satisfaction and perceived learning effectiveness (outcomes). 
Next, we discuss collaboration (learning processes), followed by analy-
ses of technology and student characteristics (inputs). We conclude 
with analyses of relationships among these factors.

Students Were Generally Satisfied with the Course and Learning 
Environment

Figure 3.2 shows responses to a question in the exit survey regarding 
whether students felt that AOC achieved its core purpose. Close to 
80 percent of the students responded “yes,” indicating that, overall, 
most students felt that the course was successful. However, the rates of 
“somewhat” responses indicate some need for improvement.

Figure 3.3 shows responses to questions about student satisfaction 
with the virtual learning environment and general satisfaction with the 
course. Although responses can be analyzed based on average ratings, 
we present percentages of “agree” (agree or strongly agree), “neutral” 
(neither agree nor disagree), and “disagree” (disagree or strongly dis-
agree) responses to depict the degree of variability in students’ views 

Figure 3.2
Achievement of Core Purpose—Exit Survey
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(mean responses can be in found in Appendix B). Responses show that 
most students were satisfied with aspects of the learning environment, 
such as quality of instruction and peer interaction and feedback, and 
that they were generally satisfied with the course overall.

Responses to open-ended questions illustrate students’ percep-
tions of instructors. For example:

Mr. [ ] was very prompt with his critiques and provided direct, 
but much needed constructive criticism to the assigned work. He 
is a highly professional and very effective instructor.

Dr. [ ] did a great job of working with the class no matter the 
schedule to make it functional. I recommend that all the instruc-
tors understand that life happens, and flexibility is a must. AOC 
is important to the students or we would not have invested the 
time to enroll. Glad I took the class, learned a ton, have great 
products that I can use in the future. Thanks.

Other comments illustrate that students valued the feedback they 
received through peer collaboration:

Figure 3.3
Satisfaction with Virtual Learning Environment and General Satisfaction 
with the Course—Exit Survey
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The greatest benefit from the course was collaboration with the 
members of the cohort with diverse backgrounds and experi-
ences. Collaborative assignments were the most difficult, but the 
most beneficial.

Highly encourage future students to do as much collaboration 
work, work projects, etc. with other members of the group in the 
DCO sessions.

More DCO sessions; interaction among the students was crucial 
to professional development in the course.

Despite Overall Satisfaction, 50 Percent of Students Said They 
Would Not Recommend the Course to Others

Despite satisfaction with the learning environment and with the course 
in general, only 50 percent of students reported that they would rec-
ommend the course to others. Likewise, even among students who felt 
that AOC achieved its core purpose, over 30 percent reported that they 
would not recommend the course to others (see Figure 3.4). Possible 
reasons for these responses are explored later in this chapter.

Figure 3.4
Ratings of Recommending Course to Others Based on Views That the 
Advanced Operations Course Achieved Its Core Purpose—Exit Survey
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We compared ratings of satisfaction and recommending the 
course to others from the exit and postgraduate surveys.2 Figure 3.5 
shows the distributions of responses to these questions. Because the 
exit and postgraduate surveys used different response scales (five- and 
six-point response options, respectively), responses were converted to a 
common scale ranging from –2 to +2 following Adelson and McCoach 
(2010) (see Figure 3.6).3 Repeated-measures analyses of variance show 
that there were no differences between the average ratings of satisfac-
tion for students surveyed at the end of the course and those surveyed 

2	 In the postgraduate survey, responses to the question about recommending the course to 
others were correlated with other satisfaction items; however, this item is presented separately 
here to compare results with exit survey responses. 
3	 Responses to these items were converted so that they spanned the same range to make 
comparisons of means and standard deviations meaningful. For the exit survey, responses 
were coded such that –2 = strongly disagree, –1 = disagree, 0 = neither agree nor disagree, 
1 = agree, and 2 = strongly agree. For the postgraduate survey, –2 = strongly disagree, –1.2 
= disagree, –0.4 = disagree somewhat, 0.4 = agree somewhat, 1.2 = agree, and 2 = strongly 
agree. 

Figure 3.5
Satisfaction and Recommending Advanced Operations Course to Others—
Exit and Postgraduate Surveys

RAND RR172-A-3.5

Overall
satisfaction

Recommend
to others

Overall
satisfaction

Recommend
to others

Agree

Neutral

Disagree

Agree or
strongly
agree

Disagree
somewhat

Agree
somewhat

Strongly
disagree

Postgraduate surveyExit survey

0 

20 

40 

60 

80 

100 

Pe
rc

en
ta

ge



40    Enhancing Critical Thinking Skills for Army Leaders

postgraduation, although postgraduates had more-favorable reactions 
regarding recommending AOC-BDL to others.4

Students Felt the Course Prepared Them to Lead in Army and Joint 
Environments, Less So in International and Interagency Domains

We now describe results regarding perceived learning effectiveness. An 
item on the exit survey asked students if AOC prepared them to oper-
ate as a commander or staff officer in several different environments. 
Figure 3.7 shows the percentages of students who reported “yes” and 
“no” for each environment. Most students reported that the course pre-
pared them to lead in Army and joint environments, but students felt 
less prepared for operations in multinational and interagency domains.

4	 For overall satisfaction, F(1,286) < 1; for recommending the course to others, F(1,286) 
= 5.23, p < 0.05. There was a main effect for survey group (i.e., with higher ratings from 
respondents in the postgraduate survey), F(1,286) = 85.45, p < 0.001, and an interaction of 
survey group and item, such that the discrepancy between satisfaction and recommending 
the course to others was much smaller for postgraduate survey respondents than for exit 
respondents, F(1,286) = 12.63, p < .001.

Figure 3.6
Satisfaction and Recommending the Course to Others—Rescaled Ratings 
from Exit and Postgraduate Surveys

NOTE: p < 0.05.
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Students Felt the Course Was More Effective for Acquisition of 
Substantive Knowledge than for Development of General Critical 
Field-Grade Skills

Figure 3.8 shows exit survey ratings of the extent to which students 
perceived the course to be successful in fostering learning of topics 
taught primarily via CBI (history and leadership); operational topics, 
such as understanding joint force capabilities and limitations, the joint 
operational planning process, and change management processes; and 
general critical field-grade competencies, such as critical thinking and 
communication skills. Results show that students gave generally favor-
able ratings to history and to operations topics. Ratings were some-
what lower for leadership and critical thinking skills and substantially 
lower for the degree to which students felt that the course improved 
their written and oral communication skills. Analysis of variance of 
the association of beliefs about whether the course met its core purpose 
with these ratings of learning effectiveness shows that students who 
reported that the course did not meet its core purpose had much lower 
ratings of learning effectiveness across all topics, as indicated by the 
asterisks in Figure 3.9. In contrast, there were no differences in percep-
tions of the learning environment based on whether students felt the 

Figure 3.7
Preparation to Lead in Different Environments—Exit Survey
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course achieved its core purpose. This suggests that learning effective-
ness may “drive” views of overall success of the course, although we 
note that these data are correlational rather than causal.

Forty to 50 Percent of Graduates Reported Moderate or Substantial 
Improvement in Critical Field-Grade Skills

In the postgraduate survey, questions about learning effectiveness 
addressed learning from CBI (history and leadership) and acquisition 
of general critical field-grade competencies (but not operations). Fifty-
two percent of graduates agreed or strongly agreed that the CBI lessons 
contributed to achieving course learning objectives, and an additional 
29 percent agreed somewhat. In contrast to the exit survey, in which 
students were asked whether the course helped improved their critical 
field-grade skills (using agree or disagree scales), achievement of these 
skills in the postgraduate survey was assessed with items asking about 
the degree to which the course improved their abilities with respect to 
using the military decision making process (MDMP), complex prob-
lem solving, organizational leadership, and oral and written commu-
nication. Response options ranged from “not at all” to “a substantial 

Figure 3.8
Achievement of Academic Objectives—Exit Survey
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amount.” Although these four items formed a coherent scale (coeffi-
cient alpha = 0.89), we report results for individual items below (see 
Figure  3.10). Results show that only 40 to 50 percent of graduates 
reported moderate to substantial improvement in these competencies. 
The mean rating was 2.45 (SD = 0.75) on a four-point scale.

Student Ratings of the Advanced Operations Course Appear to Be 
Influenced by Their Original Common Core Venue

Another question in the postgraduate survey asked respondents to 
compare the instructional methods in AOC-BDL with what they had 
experienced in the Common Core. Response options ranged from one 
(“much worse”) to five (“much better”), with a midpoint correspond-
ing to “about the same.” Overall, 66 percent of graduates reported that 
the delivery method for AOC-BDL was better or about the same as the 

Figure 3.9
Average Ratings of Learning Environment and Achievement of Academic 
Objectives Based on Perceptions That the Advanced Operations Course 
Achieved Its Core Purpose—Exit Survey

NOTE: *** indicates that all differences were statistically significant at p < .001.  For 
ratings of academic objectives, all differences between groups responding “yes” and
“no” were statistically significant. With the exception of “history,” there were also 
significant differences in ratings between “yes” and “somewhat” groups. Differences
between “somewhat” and “no” groups were not significant for leadership or
communication.
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Common Core. However, this result differed by Common Core venue. 
Figure 3.11 shows responses based on the venue in which graduates 
had taken the Common Core—ADL, TASS, or resident instruction 
in satellite locations.5 For this analysis, responses were reduced to three 
categories, i.e., better, about the same, or worse. Results show a signifi-
cant interaction between original Common Core venue and compara-
tive ratings of AOC-BDL, with more favorable ratings of AOC-BDL 
among graduates who had taken the Common Core via ADL and the 
least favorable ratings among graduates who had taken the Common 
Core in residence, (χ2

(4) = 10.02, p < 0.05).
These findings point to two conclusions. First, while a majority 

of students believe AOC-BDL is better than, or about the same as, 
the Common Core, there is a substantial difference of opinion among 
students who took the resident course, with close to one-half believ-
ing that the instructional delivery in resident instruction was superior 

5	 This analysis omits respondents who said that they switched between ADL and TASS 
during the Common Core.

Figure 3.10
Postgraduate Achievement of Critical Field-Grade Competencies
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to that in AOC-BDL. Second, the comparison among students who 
took the ADL Common Core course could be interpreted as a need 
for change in the ADL Common Core, i.e., to move from strict IMI 
to a blended format. These conclusions are addressed in more detail in 
Chapter Five.

Learning Processes

Students’ Comments Note Problems with Computer-Supported 
Collaboration for Learning

We looked at collaborative processes as a possible explanation for the 
outcomes described above. The exit survey included an item that asked 
students whether online tools, such as discussion boards, wikis, DCO, 
and blogs, enhanced their learning. Sixty-three percent of students 
reported “agree” responses; 13 percent disagreed; and 24 percent were 
neutral. Although most students appeared satisfied with these technol-
ogies, there was only a single question about the value of online tools, 

Figure 3.11
Postgraduates’ Retrospective Comparisons of Advanced Operations Course 
Blended Distributed Learning with Common Core Based on Common Core 
Venue
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despite their central role in supporting collaboration in AOC-BDL. 
Moreover, responses to open-ended questions illuminate a number of 
issues with computer-supported collaboration in the course.

As described earlier, responses to open-ended questions in the exit 
survey were coded with respect to topic and sentiment.6 The most fre-
quently mentioned topics are defined in Table 3.3. Figure 3.12 shows 
the frequencies of positive and negative comments for these topics. The 
total number, rather than percentage, of comments is shown because 
students often commented on multiple topics. The overwhelming find-
ing from this analysis is the sheer number of comments about learn-

6	 Sixty-two students recommended changes in course content or assignments, but we did 
not code the specific topics addressed in their comments for this evaluation.

Table 3.3
Frequently Mentioned Topics in Open-Ended Responses

Topic Definition

Computer-supported 
cooperative learning (CSCL) 
approach

Comments about the CSCL approach used in the 
course, including remarks about collaboration and/or 
technology for collaboration

Time requirements Amount of time required to work on the course

General comments (General) General statements, such as “This was a good 
course”

Instructor Comments about the instructor, e.g., quality of 
instructional delivery or knowledge, availability, 
quality of feedback

Course structure or length Structure of the course, such as order of topics or 
course length

Expectations Extent to which students had realistic expectations 
about course requirements

Assignments Remarks about written assignments, presentations, 
etc.

Senior mentors Suggestions to provide senior mentors to students

Master’s degree Comments about providing master’s degree credit 
for course completion

Other Miscellaneous comments that occurred infrequently
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ing processes, particularly collaboration, and views regarding the influ-
ence of these processes on learning effectiveness. Although there were 
a number of positive comments, mostly emphasizing the value of col-
laboration and/or calling for more DCO sessions, we surmise that the 
prevalence of the negative reactions to a CSCL approach may explain 
why a large percentage of students reported that they would not recom-
mend the course to others.

A number of students had positive general comments to the 
course, stating that it was effective overall and that the content was 
useful. Responses were often qualified, however, with concerns about 
course design or delivery and recommendations for improvement. The 
following quotations are typical of many of the comments that stu-
dents provided. Students often addressed multiple issues, including 
the quality of collaboration, technology reliability and access, com-
peting demands on their time (i.e., “local priorities”), complexity of 
the coursework, and the challenges of working across time zones. A 
number of students emphasized the need for face-to-face interaction; 

Figure 3.12
Frequencies of Positive and Negative Comments—Exit Survey
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the most common recommendation was to have a one- to two-week 
in-person exercise at the end of the course.

Schedule TDY [temporary duty] for large assignments where 
coordination between peers is essential to learning. O200 and 
O300 courses needed better interaction on a daily basis, not spo-
radic interaction over a flawed DCO connection. . . . I thought 
we could have learned a lot more from each other than some of 
the assignments allowed over distance learning.

Incorporate a one to two week resident culmination exercise. 
. . . coordinating with ten or more people remotely to produce a 
decent division OPORD [operational order] is somewhat low in 
utility without the face-to-face interaction. The effort is diluted 
by the need to constantly factor in numerous different time zones, 
local priorities, and access to the network.

The second most frequently mentioned topic was the amount of 
time required for the course. Comments indicated that students had 
substantial commitments that interfered with their ability to spend 
adequate time on the course, and these officers were not given dedi-
cated time to work on AOC. The result was that students felt they 
could not devote sufficient attention to the course and/or to their jobs 
or other commitments. For example,

[F]inding equal time during and after hours to complete the 
AOC portion coupled with a deployment for the final 3 & 1/2 
months was just very taxing. I would, and have, recommended to 
others to attend the resident course and be a fulltime student for 
11 months vice [sic] my experience.

This class required way too much outside time and effort on my 
behalf. This was difficult as a Reservist trying to not only hold 
down a civilian job, unit/reserve obligations and other outside 
family obligations.

Being deployed puts a major strain on a student’s ability to par-
ticipate in DCO sessions and distracts you from the true mission 
at hand.
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AOC became a distraction from my job rather than a learning 
experience. I had a staff job that demanded a great deal of my 
time; to compensate, I did the minimum for AOC—I passed the 
quizzes and did my assignments. The only assignments I ensured 
got my full attention were the group assignments because other 
people were counting on me; otherwise I did what I had to do to 
get a “Go.” That is not the attitude I had during the Common 
Core while at the satellite resident phase. During Common Core, 
I gave it my best shot because that was my place of duty and there 
were no conflicting missions.

Student’s Comments Emphasized That a Completely Distributed 
Environment Posed Challenges for Meeting Some Course Goals

Given the number of comments about the CSCL approach, we broke 
down students’ comments about collaborative learning processes into 
subcategories to better understand their concerns. Figure 3.13 shows 
the negative sentiments about these topics. The first four bars in the 

Figure 3.13
Specific Categories of Negative Comments About Computer-Supported 
Cooperative Learning—Exit Survey
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figure pertain to collaboration, followed by issues of conflicting com-
mitments, technology reliability, and other issues.

Here, the most common topic was the extent to which the BDL 
approach supported collaboration and learning. The preponderance of 
comments emphasized that the completely distributed environment 
impeded some course learning goals, such as MDMP. Likewise, many 
of the respondents in the postgraduate survey commented that face-to-
face interaction was needed for truly effective learning and that, while 
the available technologies could support collaboration, online MDMP 
was not beneficial.7 The following are examples from the exit survey:

I did not receive satisfactory learning value from the virtual class-
room environment. The MDMP and other decision making pro-
cesses are designed to be accomplished through a group dynamic. 
The synergy needed between the staff to be successful is difficult 
to accomplish via DCO, conference calls, and emails. I would 
recommend that the course offer a two week resident phase in 
one central location to cover portions of the O100 block and all 
of the O200 and O300 blocks of instruction. This would give the 
students the opportunity to work together in a staff environment.

It was very hard to coordinate and get the full experience via 
e-mail and DCO.

There really isn’t much training value in doing an MDMP exer-
cise and making plans for warfighting when everyone just meets 
online. It is not the same. Bringing everyone together at the end 
would enrich the exercise and we would learn more.

Although students reported being satisfied with peer feedback 
(see Figure 3.3), open-ended responses cited challenges to collabora-
tion. A number of students reported that other team members were 
“free riders” and that there was no accountability and therefore no 

7	 We surmise that the challenges of conducting MDMP in a distributed setting were due 
to the complex nature of the task rather than students’ level of prior experience. MDMP is 
covered in the Captains Career Course and in the ILE Common Core, both of which are 
prerequisites for AOC. Furthermore, some students may have field experience using MDMP. 
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consequences for not pulling one’s weight. Comments provided in the 
postgraduate survey echoed these points. For example, 

AOC was usually a few students of a group doing all the work, 
while the rest did not do anything, yet still received a grade.

Additionally not offering this course in a controlled (classroom) 
environment makes it easy for the student body to place ILE-
AOC second to other life’s demands, thus cheat[ing] the entire 
class of the learning process.

The second quotation illustrates that free riding was problematic not 
only because it put an unfair burden on teammates but because it inter-
fered with opportunities to learn from others, which is an important 
aspect of the course design. Respondents to both surveys recommended 
using peer evaluations to increase accountability.

Other comments reflected difficulties coordinating team efforts 
due to geographic/time dispersion, creating additional access issues. 
Several students recommended forming staff groups among students 
in the same time zones. For example,

The collaborative blocks need to be conducted in the resident 
phase. Very difficult to manage when classmates are scattered 
across several time zones.

[I]f there is a way to have students in the same time zones placed 
into groups it would enhance the ability of the class to communi-
cate. A challenge and problem that our class had was the multiple 
time zones that students had without understanding the amount 
of work and communication that was needed to ensure that the 
group was able to work as a staff effectively.

Specific Technologies, Especially Defense Connect Online, Interfered 
with Learning Processes for Some

Whereas some students were satisfied with DCO sessions or wanted 
more, a number of students noted functional or reliability problems 
with the medium:
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DCO and MDMP, in my opinion, do not mix.

DCO is nice for a conference call or even a brief but online col-
laboration is a joke. Only one person can effectively talk at a time, 
side bar conversations which facilitate learning and sharing of 
ideas, are nearly impossible.

Better system for DCO. Often did not work or worked poorly 
and was often a distraction.

These responses to the open-ended questions provide a rich source 
of data about students’ experiences. However, answering open-ended 
questions (on the part of students) and analyzing them (on the part of 
staff) is time consuming, and some of these aspects of the course can 
be measured with closed-ended questions. Thus, we explored issues of 
collaboration and technology in more depth in the postgraduate survey 
using a number of closed-ended questions.8 We also added questions 
to measure student characteristics that came up as obstacles to work-
ing on the course, i.e., conflicting work and family commitments and 
motivation for the course.

Students Had More Favorable Responses Regarding Instructor-
Student Interaction than Student-Student Collaboration

First, we asked graduates to indicate which technologies they used for 
collaboration in AOC-BDL. Results are shown in Figure 3.14.

We followed this question with items asking students to rate the 
degree to which collaborative learning activities (DCO sessions with 
instructors, threaded discussions, and DCO sessions with peers) con-
tributed meaningfully to course objectives. Other questions about 
process asked about free riding (whether team members pulled their 
weight), and ease of scheduling group collaborative sessions, and we 
included a question about the adequacy of training on how to use 
course collaborative technologies. These items were rated on six-point 
agree/disagree scales.

8	 We also provided respondents with an opportunity to share their comments about these 
learning processes, but systematic analysis of these responses was beyond the scope of this 
report.
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Responses are shown in Figure 3.15. Mean ratings ranged from 
3.03 to 4.74 (out of 6). In general, responses tended to be more favor-
able for aspects of the course involving instructor-student interaction 
(the three bars on the left in Figure 3.15) than for aspects of the course 
that rely on student-student collaboration (the three bars on the right). 
Responses indicate that free riding and scheduling group sessions were 
problematic. Students found it especially difficult to schedule collab-
orative sessions with their groups.

Inputs

Reliability of Technology Posed Problems for Some Students

In addition to addressing the quality of technology-mediated collabo-
ration, we asked graduates whether technology reliability and access to 
computers presented obstacles to working on the course.9 Figure 3.16 

9	 Future research is needed to determine whether technology was a greater obstacle for 
those who did not finish the course.

Figure 3.14
Type of Collaborative Technologies Used in Advanced Operations Course 
Blended Distributed Learning—Postgraduate Survey
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Figure 3.15
Ratings of Collaborative Learning Processes and Technology—Postgraduate 
Survey
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Figure 3.16
Technology Reliability and Access as Obstacles to Advanced Operations 
Course Blended Distributed Learning—Postgraduate Survey
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shows responses to questions about technical difficulties with CBI, reli-
able computer access, and reliable Internet access. Approximately 30 to 
40 percent of students had problems with one or more of these issues. 
We also asked students where they were located when they took the 
course. Not surprisingly, technical issues, such as Internet access, were 
more problematic among students who were OCONUS during part 
or all of the course (see Figure 3.17). Similar questions using yes-or-no 
options in the exit survey (not presented in the figure) showed that 13 
to 23 percent of respondents had trouble accessing a reliable computer; 
playing audio, video, or animations; or accessing the course over the 
Internet. CGSS staff also reported that technical problems with DCO 
and Blackboard were common.

Student Characteristics May Constrain Participation or Engagement 
in Advanced Operations Course Blended Distributed Learning

Students appeared to be putting in substantial time working on AOC; 
over 50 percent of the graduates reported spending nine hours or more 
per week on AOC-BDL (see Figure 3.18). However, students reported 

Figure 3.17
Internet Access Issues Based on Student Location During the Advanced 
Operations Course—Postgraduate Survey
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several obstacles to working on the course. As described in Chapter 
Two, students have substantial family and work commitments, and 
students’ responses to open-ended questions reported earlier in this 
chapter indicated that these commitments often interfered with spend-
ing time on AOC-BDL.10 Data from the exit survey showed that the 
majority of students were working on discretionary time.

Because work and family status information was collected in the 
entrance survey, and survey responses could not be matched across 
surveys due to anonymous data collection, we could not analyze the 
association of work and family commitments and course outcomes in 
the exit survey. Therefore, we included a question in the postgradu-
ate survey regarding the degree to which work and family commit-
ments presented an obstacle to working on the course. As shown in 
Figure 3.19, only 14 percent of students reported that work and family 
commitments did not interfere with working on the course.

10	 Future research is needed to address the question of the extent to which family and work 
commitments explain students’ decisions to drop out of the course. 

Figure 3.18
Hours per Week and Payment Status—Exit and Postgraduate Surveys
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We also examined students’ motivations for training or learn-
ing to understand their reasons for taking AOC and how these might 
influence the amount of effort they exert in the course and their will-
ingness to recommend the course to others. In response to a question 
asking graduates to rank their reasons for taking AOC-BDL, most 
students reported extrinsic sources of motivation; 58 percent reported 
that their primary motivation was promotion, and 9 percent reported 
other reasons, such as taking the BDL course because they were told 
to do so or to avoid moving their families to Fort Leavenworth to take 
the resident course. Approximately one-third of the students said that 
their primary reason was to improve their performance or profession-
alism. Thus, only one-third of the students reported that an intrinsic 
motivation was the primary motivation. There was a modest associ-
ation between motivation (intrinsic or extrinsic) and the amount of 
time that students reported working on the course, with students who 
were intrinsically motivated reporting that they spent more time on the 
course (χ2

(3) = 7.13, p = 0.06). The association of motivation with course 
outcomes is reported next.

Figure 3.19
Work and Family Commitments as Obstacles to 
Advanced Operations Course Blended Distributed 
Learning—Postgraduate Survey
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Putting It All Together: Inputs, Processes, and Outcomes

Peer collaboration, interaction with instructor, and student moti-
vation were most strongly associated with course outcomes. We 
conducted a series of analyses to examine associations among inputs, 
processes, and outcomes. In the exit survey, we examined whether stu-
dent input variables, i.e., demographic and background characteristics, 
including rank, payment status while taking the course (i.e., on per-
sonal time, paid time, or a combination), and year of course comple-
tion, were associated with their satisfaction or ratings of learning effec-
tiveness. There were few or no differences in ratings of outcomes based 
on these student characteristics.

In the postgraduate survey, we conducted a series of hierarchical 
regression analyses to examine the association of student characteristics 
(inputs) with overall student satisfaction and perceptions of learning 
effectiveness in critical field-grade skills (outcomes). In addition, we 
examined the extent to which learning processes mediated (explained) 
the effect of these inputs on outcomes. A summary of results is reported 
in Table 3.4. In Step 1, student characteristics and technology reliabil-
ity were entered into the equation for each outcome. In Step 2, mea-
sures of peer and instructor collaboration were added to the model to 
examine the extent to which these processes mediated the effect of 
inputs on outcomes. Asterisks indicate the statistical significance of 
each predictor. Significant coefficients for the mediator variables, in 
addition to a drop in significance for input variables, indicate that col-
laborative processes mediated or accounted for the effect of inputs on 
outcomes.

Results in Table 3.4 show the following:

•	 Technology reliability was not associated with outcomes.
•	 Time since graduation, which was included as a control variable, 

had a modest, positive effect on overall satisfaction after adding 
the process variables in Step 2. Inclusion of time since graduation 
did not affect results for any other variables in the model.

•	 Motivation was associated with overall satisfaction and percep-
tions of learning effectiveness (critical field-grade competencies). 
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Graduates who took AOC-BDL to improve their performance or 
professionalism were more satisfied and reported greater learn-
ing than did those who took the course for promotion or another 
reason (e.g., to avoid moving or because they were told it was 
required). The association of motivation with the outcomes 
dropped after inclusion of the process variables but remained sta-
tistically significant.

•	 Work and family commitments were negatively associated with 
overall satisfaction but were not associated with learning effective-
ness. The effect for work and family commitments on overall sat-
isfaction was not significant after including the process variables, 
indicating that learning processes fully mediated the relation-

Table 3.4
Results of Hierarchical Regression Analyses of Selected Outcomes

Predictor

Outcome

Overall Satisfaction Critical Field-Grade Skills

Step 1 Step 2 Step 1 Step 2

Motivation *** ** *** **

Time since graduation ns † ns ns

Technology reliability ns ns ns ns

Work and family commitments * ns ns ns

Collaboration and interaction 
processes; DCO sessions with 
peers

*** ***

Team members pull weight ns ns

Scheduling collaborative sessions ns ns

Instructor interaction *** †

Adjusted R2 0.22*** 0.56*** 0.14*** 0.31***

ΔR2 *** ***

NoteS: For postgraduates, overall satisfaction included the question asking whether 
respondents would recommend the course to others. †p < 0.10, *p < 0.05, **p < 0.01, 
***p < 0.001.
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ship between this input and outcome. That is, the effect of work 
and family commitments on overall satisfaction can be explained 
by the effect of work and family commitments on collaborative 
learning processes, which in turn affect satisfaction.

•	 Collaborative processes explained a substantial portion of out-
come ratings beyond the input variables (motivation, technology 
reliability, and work and family commitments).

Conclusion

Responses to student surveys point to the need for improvements in 
course design and delivery and in survey design for subsequent evalua-
tions. Results indicate that students were satisfied with the AOC-BDL 
overall and felt that it was meeting its core purpose. Nonetheless, when 
asked at the end of the course, 50 percent of the students reported that 
they would not recommend AOC-BDL to others (despite reporting 
that the course met its core purpose), and many respondents both at 
the end of the course and postgraduation reported minimal improve-
ment in critical field-grade skills. Of particular note is the finding that 
graduates, in particular, had low ratings of critical skill development 
after returning to their units.

Although student self-reports can be correlated with learning out-
comes (Alliger et al., 1997; Sitzmann et al., 2008), it is important to 
note that self-reported knowledge is not an objective measure of learn-
ing effectiveness. In Chapter Five, we discuss alternative measures of 
learning effectiveness and present different methods of evaluation for 
consideration. We also present a revised exit survey based on what we 
learned from responses to both the exit and postgraduate surveys.

Student comments and responses to questions in the postgradu-
ate survey also revealed that the collaboration processes often detracted 
from learning. Findings indicate that a number of input factors, in 
combination, account for these results. In short, course objectives 
(focused on complex skills), course structure (completely distributed), 
technology (e.g., DCO capabilities; technology reliability), and student 
characteristics (e.g., employment and family status) appear to be inter-
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acting in ways that inhibit important learning processes. We explore 
these conflicts in more depth in Chapter Five and use the results of the 
literature review and case studies described in Chapter Four to propose 
options for modifications to the course.
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Chapter Four

Literature Review and Case Studies of Blended 
Distributed Learning

In this chapter, we describe what we culled from the BL and DL lit-
eratures and from case studies in higher education (civilian and mili-
tary) and industry. Our goal was to identify useful options for AOC 
based on best practices for BDL. We focused our analysis on practices 
that have documented support and would address major findings from 
the AOC-BDL survey data so as to directly contribute to options for 
improvement in the course. Despite an expansive literature on DL and 
BL, less has been written about the combination of BL and DL—BDL. 
Therefore, we have supplemented the literature review with case stud-
ies, including three original case studies conducted for this project and 
previously published case studies, where appropriate.

This chapter is organized according to the framework for online 
learning described in the introduction to this report. We describe six 
major findings, which align with outcomes, inputs, and learning pro-
cesses, as shown in Table 4.1.

Literature Review Approach

The literature review focused on empirical studies of BDL. Given that 
completely DL is uncommon, we began our search using a variety 
of related terms, including “blended learning,” “distributed learning 
+ collaborative,” and synonyms for DL, such as “distance learning” 
and “distance education.” We searched in the following databases: 
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Psychinfo, PsychArticles, ERIC, Web of Science, JSTOR, and Google 
Scholar.

Searches were limited by the following criteria:

•	 source type: peer-reviewed journal, articles or books or reports 
(no dissertations)

•	 population: adult human subjects
•	 type of study: empirical
•	 date: 2007–2012
•	 language: English.

We especially looked for meta-analyses or sources with robust 
sample sizes. Once we identified a list of promising sources, we used 
“forward searching” (aka “snowballing”) to identify similar sources. 
We also reviewed studies recommended to us by experts in the U.S. 
Army Training and Doctrine Command and other institutions, as well 
as seminal articles published before 2007. We also used experts to iden-
tify relevant research from the literature on virtual teams.

Table 4.1
Major Findings from Literature Review and Case Studies

Model Component Major Findings

Outcomes There is no clear advantage for resident instruction or BL, 
but there are few examples of effective all distributed BDL. 
However, research on virtual teams can fill some gaps in 
understanding collaboration at a distance.

Inputs Instructional design, not the venue, is the key determinant 
of effectiveness, but successful BL and residential learning 
(RL) will have different designs.

New technologies and instructional modalities require 
support to be effectively adopted for complex learning.

Successful programs find ways to reduce conflicts with 
students’ other commitments.

Learning processes Virtual and collocated groups can achieve comparable 
outcomes, but differences in virtual team processes pose 
constraints for collaboration on complex tasks in BDL.

Successful programs use a variety of methods to engage 
students in virtual interactive activities.
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The results of our searches produced an initially large literature 
to examine. In the first pass, we identified over 1,600 potentially rel-
evant sources based on article titles. We manually searched titles and 
abstracts to cull this list to 200 relevant reports using the following 
criteria:

•	 The study had to be quantitative and empirical, as opposed to 
descriptive or anecdotal.

•	 The study had to approximate the type of BDL that CGSS was 
using; thus, cases had to have no or limited face-to-face modali-
ties and had to include some collaborative activities in the mix.

•	 The course studied had to deal with relatively high levels of learn-
ing and had to involve complex decisionmaking or critical think-
ing skills.

•	 Journals were restricted to those that dealt regularly with educa-
tion or group collaboration.

For the third pass, we reviewed the articles themselves, applying 
the same criteria listed above as well as additional criteria relevant to 
robustness of the study methodology. For example, if we could not tell 
what modalities or technologies were used, there was no comparison 
group, the sample size was too small, or there were other significant 
threats to internal validity, we excluded the report from our analysis. 
This step reduced the number of relevant documents to about 25.

Case Study Approach

The purpose of the case studies was to identify best practices in BDL 
across different types of education and training settings. Therefore, 
we conducted an original case study in each of three settings: civil-
ian higher education, military education, and industry. We searched 
for programs that had similar goals and served similar populations 
as AOC-BDL. Specifically, we looked for BDL or DL programs that 
served adult learners beyond the undergraduate level, used a variety of 
instructional modalities and media, incorporated collaborative activi-
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ties (especially if done synchronously online), and had complex con-
tent and methods to teach learners how to apply critical thinking and 
leadership skills. We supplemented our three original case studies with 
published case studies when appropriate. We used similar criteria for 
selecting both original and published case studies.

Our search strategy included both online searches and consul-
tations with experts. We used search engines (e.g., Google), combin-
ing learning environment terms (e.g., “blended learning,” “distributed 
learning,” “distributed blended learning,” “distance learning”) with 
organization types (e.g., “higher education,” “college,” “military [or a 
specific military service],” “industry,” “organization,” “company”). We 
explored websites of U.S. education associations, particularly those 
with a focus on online education (e.g., the U.S. Distance Learning 
Association and the Sloan Foundation). We also consulted with experts 
and looked for associations with awards for online education and train-
ing programs (e.g., the 2011 Brandon Hall Excellence in Learning 
Awards).

We selected the organizations and institutions shown in Table 4.2 
for our original case studies, and we interviewed one or more program 
directors, staff members, and/or instructors at each site:

•	 Xerox: a recent leader of the Service Delivery eXcellence (SDX) 
program1

•	 Pennsylvania State University (PSU) World Campus: six World 
Campus directors and staff, two instructors in the online Master 
of Business Administration (MBA) program, one instructor of 
undergraduate and graduate turfgrass science and management 
courses, and one instructor of a master’s degree course in educa-
tional leadership

•	 Naval Postgraduate School (NPS): two center directors, and one 
instructor in each of the following programs: Center for Home-
land Defense and Security, executive MBA, human systems inte-

1	 Unlike our other case studies, the Xerox case involved an interview with only one expert. 
At the time of our interviews for the case studies, the Xerox SDX program was undergoing 
leadership changes, so we were able to access only one individual who had recently led the 
program. 
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Table 4.2
Case Study Site Descriptions

Type Name Program Features Reason for Inclusion

Civilian Higher 
Education

PSU’s World 
Campus

•	 Established in 1998 as online education  
division of PSU 

•	 Offers 80 degree or certificate programs 
•	 Serves 50,000 students worldwidea 

•	 Experience and success in online educationb

•	 Size and diversity of programs 
•	 Programs include graduate degrees serving 

working-adult populations around the world
•	 Programs focus on collaboration and team-

work and on management and leadership 
skills

Military 
Education

NPS •	 Accredited graduate-level education and 
research institution run by the U.S. Navy

•	 Offers resident and over 45 online degree and 
certificate programs to U.S. military person-
nel (mainly officers), government civilians, and 
federal contractors

•	 Strong presence of international students
•	 Average online enrollment for 2011 was  

920 students, 65 percent of whom were civilian 
(personal communication from NPS, 2012)

•	 Diversity of online programs, serving working 
adults around the globe

•	 Programs with learning goals involving critical-
thinking, management, and leadership skills 

•	 Mix of online modalities and media listed by 
some of the programs

Industry Xerox’s SDX •	 Designed for executives and managers 
•	 Teaches service delivery, how to solve service-

related problems for clients and expand busi-
ness opportunities 

•	 Six-month program is offered worldwide

•	 Course is long enough to warrant comparison 
to AOC-BDL 

•	 Focus on communication, problem-solving, 
and other leadership skills 

a Not all 50,000 students earn online degrees—some are resident students taking online courses. Of the 50,000 in the World 
Campus, about 11,000 are students who take only online courses (i.e., through the World Campus).
b For example, the World Campus won two Sloan C-Awards in 2011: “John R. Bourne Outstanding Achievement Award in Online 
Education” and “Excellence in Institution-Wide Online Education.”
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gration, program management, and systems engineering. All 
programs except human systems integration, which was a master’s- 
level certificate program, were master’s degree programs.

Table 4.3 presents an overview of the case study programs.
Interviews were conducted in person or by phone between March 

and August 2012. We interviewed PSU World Campus directors and 
staff in person at the main PSU campus (State College, Pennsylvania) 
in March 2012. Interviews with PSU instructors were conducted by 
phone between May and June 2012. All NPS interviews were con-
ducted in person at the NPS campus (Monterey, California) in June 
2012. The Xerox interview was conducted by phone in August 2012.

Table 4.3
Overview of Programs/Courses in Original Case Studies

Org. Program/Course
Year 

Started
Modality 

Mix Student Characteristics

NPS Executive MBA 2003 BDL/BLa U.S. Navy aviators, 
government civilians

Homeland Defense and 
Security

2003 BLa U.S. government civilians in 
homeland defense

Human Systems Integration 2009 DL U.S. government civilians 
and contractors

Program Management 2000 BDL U.S. government civilians in 
acquisitions

Systems Engineering 2000 BDL Military officers, U.S. 
government civilians and 
contractors

PSU Education Leadershipb 2011 BDL Kindergarten through Grade 
12 educators

iMBA 2002 BDL/BLa Civilians, military officers

Turfgrass Science and 
Managementb

1998 DL Senior undergraduates, 
graduate students

Xerox SDX 2010 BDL Service delivery executives 
and managers

a BL includes a face-to-face component. 
b Information reflects courses, not entire programs.
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We followed a semistructured interview protocol. Interviews 
with instructors were designed to solicit information about program or 
course structure, content, learning goals, resources, students (includ-
ing quantity and characteristics), instructors, evaluations, instructional 
modalities, and media mix. For interviews with program or center 
directors and staff, the goal was to get a sense of institutional supports 
for DL programs, such as access to instructional designers and profes-
sional development for faculty new to DL instruction. Interview ques-
tions can be found in Appendix D.

Our case studies were not without limitations. First, as we have 
noted, not all programs were strictly BDL. For example, the human 
systems integration certificate program at NPS was completely asyn-
chronous. Second, PSU and NPS learners self-select into programs, 
and there are differences between students who choose resident pro-
grams and those who choose DL programs. For example, NPS DL pro-
grams tend to have more civilians than military officers and vice versa 
for residential programs. Third, unlike AOC-BDL, the NPS and Xerox 
programs offer ways for students to complete coursework during work 
hours. We will come back to this point later in the chapter. Finally, it 
may be difficult to generalize from case studies, especially when there 
are few of them. We addressed some of these limitations by supple-
menting the original case studies with published case studies, which 
offered additional insights into instructional designs (e.g., small group 
activities) in BDL courses and reported outcomes (instructor and stu-
dent feedback about the course). Published case studies include those 
described by Al-Busaidi and Al-Shihi (2012), Bisson et al. (2005), Bonk 
et al. (2002), and Park and Bonk (2007a, 2007b).

Findings from the Literature Review and the Case Studies

In the remainder of this chapter, we discuss in detail each of the six 
major findings listed in Table  4.1, drawing from both the literature 
review and case studies, as appropriate. As described above, findings 
are organized according to the framework for online learning described 
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in the first chapter, first discussing outcomes, then inputs and learning 
processes.

Neither Resident Instruction nor Blended Learning Has a Clear 
Advantage, But There Are Few Examples of Effective All-Distributed 
Blended Distributed Learning

Although the present study does not compare AOC-BDL with AOC 
taught in residence, the BDL version of the course is modeled after the 
resident course and has many common features, including staff group 
size, online materials and reading assignments, collaborative sessions, 
and written assignments (see Chapter Two). Indeed, one goal of AOC-
BDL course is to replicate the resident course. Therefore, we examined 
studies comparing resident instruction with BL or DL with an empha-
sis on collaboration.

Resident Instruction Versus BL and DL

Looked at broadly, there is a large, although inconclusive, research lit-
erature on how delivery medium influences effectiveness of training 
and education. Several studies have compared instructional media for 
adult learners (e.g., Phipps and Merisotis, 1999; Straus et al., 2006; 
Wisher et al., 1999) and have found no clear advantage for resident 
instruction or DL.

In a meta-analysis of 232 studies comparing DL and RL, Ber-
nard et al. (2004) concluded that student achievement outcomes in 
DL compared to resident courses are extremely varied, with many DL 
courses outperforming their classroom counterparts, and many per-
forming more poorly.

A series of studies that the Sloan Consortium sponsored rated DL 
as being as effective as residential instruction. For example, in a study 
of higher education (Allen and Seaman, 2011), 67 percent of academic 
leaders reported that online learning is as good as classroom instruction, 
although a large minority—33 percent—believe that online learning is 
inferior. In addition, according to Allen and Seaman (2011), results of 
a series of studies conducted over the eight years preceding their 2011 
report found that learning outcomes for online education were as good 
as, or better than, outcomes from comparable face-to-face instruction.
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More recent meta-analyses of studies comparing classroom and 
online learning for adult learners (Means et al., 2009; Sitzmann et al., 
2006) also have concluded that DL has an advantage. Both of these 
studies found that, on average, students in online learning conditions 
performed better than those receiving face-to-face instruction. How-
ever, as in other reviews, many of the studies included in the meta-
analyses had methodological weaknesses, such as selection biases, that 
could lead to erroneous conclusions. For example, in the Sitzmann et 
al. (2006) analysis, only a small number of studies were true experi-
ments in which students were randomly assigned to training condi-
tions. In these studies, the effects of medium were reversed, such that 
students performed better on tests of declarative knowledge in resident 
instruction than in DL.

Resident Instruction Versus Blended Distributed Learning

We found no robust large-scale studies that specifically compared BDL 
with face-to-face instruction or to BL. We believe there are a number of 
reasons for this gap in the research literature. First, many scholars may 
take for granted that face-to-face instruction needs to be part of the BL 
mix, at least when complex subjects are studied.2 Second, accreditation 
organizations can push academic programs toward including face-to-
face instruction. The interviewee from the executive MBA program at 
NPS indicated that business program accreditation does emphasize col-
laboration and that accreditation organizations tend to be more com-
fortable with face-to-face instruction than with online collaboration.

Third, a number of features of BDL (as well as of DL and BL) 
programs or courses make it difficult to draw conclusions about course 
format. For example, many educational programs (e.g., University of 
Phoenix) allow students to self-select into comparable online or resi-
dential courses, making random assignment of students to BDL and 
face-to-face courses impossible. This greatly increases the difficulty 

2	 Furthermore, not all scholars consider it important to distinguish BDL from other modes 
of instruction. For example, Arbaugh (2008) looked at learning outcomes of 55 online 
MBA courses at a Midwestern U.S. university, some of which were BDL and some of which 
included face-to-face meetings, but the study did not examine whether outcomes differed 
depending on whether any face-to-face interaction occurred.



72    Enhancing Critical Thinking Skills for Army Leaders

of making unbiased comparisons. In addition, BDL can be difficult 
to study because programs can vary widely within the same organi-
zation. At academic institutions like PSU and NPS, academic units 
(departments, schools) have authority over their instructors, who drive 
content and design. Instructors are not required to work with instruc-
tional design teams or to take professional development courses unless 
their units require them to do so. As a result, outcomes from multiple 
courses within a program are not easily aggregated, rendering results 
from large-scale program evaluations ambiguous.

Examples of Documented Blended Distributed Learning Success

Despite the dearth of research on BDL, we did find several examples of 
documented BDL success. These are discussed below.

Xerox Case Study

One example is the award-winning SDX program at Xerox,3 one of our 
original case studies. The SDX program is designed to teach leader-
ship skills to executives and managers around the globe. The program 
lasts six months, with classes meeting synchronously one to two times 
a month for a couple of hours using Adobe Connect. Asynchronous 
meetings among student groups (e.g., via a bulletin board space) occur 
in between, often focused on case studies that involve solving a client 
problem. In addition, students are expected to complete self-paced 
work and homework between sessions and to participate in individ-
ual coaching sessions with course facilitators. The course is evaluated 
via end-of-course and follow-up surveys. Findings from the surveys 
indicate training success as documented by learner satisfaction surveys 
administered right after the course and “impact surveys” given to both 
learners and their managers about a month and a half after the course. 

3	 In 2012, Xerox won a “Learning Leader” award from Bersin and Associates, a research 
and advisory services firm specializing in enterprise learning and other areas of human 
resources and talent management. The goal of the competition was to find cases showing 
success combined with innovative approaches to enterprise learning in the corporate world. 
Among the reasons Xerox earned the award were technologies that were easy to use and 
access, strong instructional design (e.g., use of real-life scenarios and small group activities), 
buy-in from stakeholders at all levels, and a scalable solution. See Bersin et al., 2012.
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In addition, the company determined in an internal study that the 
training had a positive return on investment.

Teaching Entrepreneurial Skills

Bisson et al. (2005) describes a successful pilot project to teach online 
entrepreneurship education among faculty and students at three univer-
sities in eastern Canada. Like AOC-BDL, this course was completely 
distributed (except that students could request face-to-face meetings 
with faculty at their local institutions) and used a diverse blend of syn-
chronous and asynchronous online activities. Online activities included 
asynchronous CBI; an online business game; and three-hour synchro-
nous sessions consisting of lectures, case study discussions, guest speak-
ers, small group meetings, and workshops (“virtual labs”).

Evaluation of the course relied on student feedback. Students gen-
erally had positive evaluations of many aspects of the course, includ-
ing course relevance and usefulness, the amount learned, value of the 
case study approach, and instructor feedback. Instructional design, rel-
evance to students’ learning goals, and the extent to which the course 
met students’ expectations received “above average” (defined as a rating 
of four on a five-point scale) ratings.4 Students were enthusiastic about 
the virtual classroom technology and felt that it was an important 
aspect of the class. In response to 11 questions about the quality of 
instruction and the learning environment as compared to traditional, 
face-to-face instruction, in no case did the majority of students prefer 
traditional classroom instruction.

Teaching Professional Skills to Psychologists

Francescato et al. (2007) conducted a field experiment that com-
pared the efficacy of collaborative learning among students randomly 
assigned to equivalent face-to-face and online university courses 
focused on developing professional skills and social capital for commu-
nity psychologists in Italy. The face-to-face group completed its weekly 
collaboration and group exercises in a university classroom during a 

4	 The aspects of the course that received lower ratings were those that were not necessar-
ily related to the distributed nature of the course, such as course difficulty and usefulness of 
review exercises and quizzes.
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three-hour period. The online group completed parallel work spread 
over the entire week using synchronous (e.g., chat for practice inter-
views) and asynchronous modalities (e.g., bulletin boards and email).5 
Analysis of student surveys and measures of learning outcomes showed 
that online students achieved or surpassed the face-to-face students in 
terms of growth in level of professional knowledge, social self-efficacy, 
self-efficacy for problem solving, and empowerment. Furthermore, 
a follow-up evaluation nine months after course completion showed 
that social ties, formed initially more in the face-to-face groups, lasted 
longer among online students.

Using Literature on Virtual Teams to Fill the Gap

Research comparing virtual and collocated teams can be used to fill 
some of the gaps in the BDL literature, particularly given the impor-
tance of collaboration in AOC. In brief, collocated teams typically out-
perform virtual teams on interdependent tasks and tend to have better 
social outcomes in the short term, but virtual teams tend to catch up 
over time. Nonetheless, there are differences in processes between vir-
tual and collocated teams that have implications for learning in BDL. 
These findings are reviewed later in this chapter.

Instructional Design, Not Venue, Is the Key Determinant, but 
Successful Blended Learning and Residential Learning Will Have 
Different Designs

Importance of Instructional Design

Clark and Mayer (2011) argues that instructional methods, not the 
delivery medium, are the primary determinants of learning. Learning 
programs are effective when instructional strategies are designed to be 
compatible with human learning processes. Thus, DL and classroom 
education, for example, should show similar learning outcomes when 
each approach is designed to support psychological processes of learn-
ing (which we anticipate might be accomplished in somewhat different 

5	 The online group did meet at the beginning and end of the course for administrative pur-
poses and to complete surveys.
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ways). We would add that each approach must use an instructional 
design that is suitable for the complexity of the material presented.

Good instructional design will often differ according to the deliv-
ery medium used. RL and DL designs can differ along many dimen-
sions, including instructional approach, collaborative practices, feed-
back mechanisms, and grading strategies. Using the wrong design can 
affect learning outcomes. For example, Peters and Hewitt (2010) ana-
lyzed student survey and interview data and concluded that trying to 
emulate traditional classroom methods to determine “participation” 
grades in an asynchronous computer conferring course (e.g., by requir-
ing a certain number of posts on an electronic bulletin board) can 
undermine rather than support learning. That is, in the online context, 
students would tend to adopt coping mechanisms that save time (e.g., 
skim rather than read other participants messages carefully) or that 
project an image of participation without advancing understanding.

A number of studies support the idea that appropriate instruc-
tional design depends on the medium. Bernard et al. (2004) verified 
the importance of instructional design principles in DL in a meta-
analysis of the comparative classroom-distance education literature 
between 1985 and 2002. This study sought to explore what might be 
responsible for variability in findings across media, pedagogy (includ-
ing instructional design),6 course features, student demographics, and 
settings. In total, 232 studies were analyzed, covering the experiences 
of over 57,000 students. The results showed that the pedagogy used 
for the online course was a significant predictor of whether learning 
achievement was greater in the DL version of the course and was much 
more important than the particular media used.

More recently, Alonso, Manrique, and Vines (2009) conducted a 
field experiment in which 385 information technology specialists were 
randomly assigned to traditional classroom instruction, distance learn-

6	 Coded pedagogical features of courses included (among others) systematic instructional 
design procedures used, encouragement for student-teacher and student-student contact 
through activities or course design, and use of problem-based learning.
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ing with virtualized course content,7 or distance learning based on a 
proposed instructional model. The authors found that the residential 
version of a course was equivalent to the DL version only when the DL 
version used a specialized instructional model designed for e-learning.

In an online Delphi study of BL and CSCL (So and Bonk, 
2010),8 20 educational experts from around the world gave their high-
est endorsement to the idea that design issues are paramount in BL 
and CSCL. Moreover, panel experts assigned highest importance to 
the statement that successfully fostering collaboration depends criti-
cally on how the course is designed to involve interaction with others. 
The authors concluded that getting the right mix of modalities and 
knowing when one type of interaction might substitute for another is 
an essential skill for BL course designers, requiring knowledge of how 
people learn and how they might successfully interact.

In a study of Army training, Tucker et al. also provided evidence 
of the need to adapt instructional strategies in BDL (Tucker, 2009). 
The authors conducted a study of two Force XXI Battle Command 
Brigade and Below classes for Army National Guard soldiers prepar-
ing to deploy. The course was designed to train digital skills remotely 
using BDL consisting of video teletraining and computer software. 
Using data from interviews and surveys of instructors and students 
and structured observations of classes, the authors identified a number 
of strategies that were especially effective for distributed learning, such 
as selecting capable students to model procedures, peer coaching, and 
conducting numerous brief practical exercises or checks on learning 
to reinforce key skills and facilitate problem-centered learning. The 
authors also concluded that instructors need to adjust their mix of 
training techniques to match the skill level of the students, which can 
vary from class to class. 

7	 To create the course, materials from the residential course were simply converted to a digi-
tal format accessible via the Internet. The completely distributed course did not use a specific 
learning model or any additional instructional design.
8	 Part of the motivation for the study was the observation that, while learning technologies 
have been increasingly adopted, the focus appears to have been more on the delivery aspects 
of technology rather than on required pedagogical changes needed to successfully integrate 
technology in teaching.
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Conole and Alevizou’s 2010 synthesis of the research literature on 
the use of Web 2.0 tools in higher education provides other evidence 
of the importance of instructional design. Web 2.0 activities include 
instant messaging, chat and conversational arenas, social networking, 
blogging, wikis and other collaborative editing tools, online games, and 
virtual worlds. Despite the documented benefits of these technologies,9 
the authors noted the gap between the promise of the new technolo-
gies and their use in BL (and other areas).10 The authors concluded that 
a lack of pedagogy for using these tools effectively contributes to this 
gap: In the absence of other guidance, practitioners tend simply to rep-
licate face‐to‐face practices in an online context. Furthermore, when 
organizations introduce a new technology they tend to focus on its 
technical use at the expense of understanding how to use it effectively 
for learning (e.g., addressing how teaching must change to make effec-
tive use of that technology). Similarly, while funding for acquiring the 
technology is typically adequate, funding tends to be insufficient for 
activities to support successful uptake of the technology for instruc-
tional delivery (e.g., providing time for learning to use the technology 
in the course) and support when applying that technology to learning 
(e.g., providing students adequate means of addressing problems they 
encounter).

According to Conole and Alevizou (2010), some of the issues with 
pedagogy revolve around student attitudes and motivation. For exam-
ple, in terms of student participation, there are concerns about student 
comfort in sharing their work and their willingness to complete “extra 
tasks” (e.g., participating in a social network) when the benefits are not 
clear. In terms of assessment, there are concerns with “unequal par-

9	 For example, wikis have been shown to foster active learning while facilitating creativity 
and socialization, leading to the development of higher-order cognitive skills. Social net-
working services have been shown to help bring informal knowledge building, mutual peer 
support, and discussions on shared interests to formal educational settings (see Conole and 
Alevizou, 2010).
10	 For other evidence of the underutilization of such technologies, see O’Neill, Scott, and 
Conboy, 2011. In that Delphi study, a group of instructors and CSCL experts tended to see 
newer technologies, such as multiuser environments, group conferencing, and social net-
works, as having limited usefulness.



78    Enhancing Critical Thinking Skills for Army Leaders

ticipation, distrust in peer feedback and issues of ownership” (p. 66). 
Furthermore, even if students are sufficiently motivated, they may lack 
the skills to effectively participate. For example, Conole and Alevizou 
found that “learners need scaffolding, direction and modeling in the 
first instance, followed by practice and personalization, giving way to 
unstructured tasks through which they can learn to choose strategies 
and technologies to suit different situations and their own preferred 
ways of working” (p. 25). In total, what is needed is a fundamental 
transformation in the strategies used for designing, supporting, and 
assessing learning. Facilitating these kinds of changes, the authors con-
cluded, will require expert guidance, as well as analysis and experimen-
tation to challenge traditional teaching practices.

Need for Face-to-Face Interaction to Learn Complex Material

Although scholars have concluded that BL and RL require different 
instructional designs, many experts believe that effective BL dealing 
with complex material requires some degree of in-person instruction. 
Since early in the development of BL, many authors have suggested 
that including some face-to-face interaction may be a design feature 
required for maximum benefits of BL courses (e.g., Bernard et al., 
2004). In fact, standard definitions of BL (which include some face-to-
face instruction) and the scarcity of BDL programs and research may 
be an indication of the perceived need for some in-person instructional 
activities, particularly when teaching such skills as leadership.

Some evidence for this conclusion comes from another high-level 
Army course that used an experimental version of the Armor Captains 
Career Course (Bonk, et al., 2002). The course was designed to include 
three phases:

•	 an asynchronous IMI knowledge-based phase that each student 
completed individually (including instructor monitoring and 
feedback and equivalent to about 240 hours of residential instruc-
tion)

•	 a synchronous collaborative online phase that involved 10- to 
12-person student groups acting as battalion staff officers who 
worked together to create, share, and evaluate tactical plans (con-
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ducted on ten weekends and equivalent to about 60 hours of 
asynchronous and 120 hours of synchronous instruction)

•	 a two-week residential portion, including classroom sessions, sim-
ulations and field exercises, and a capstone experience in which 
students were challenged to apply what they learned in the first 
two phases.

In an evaluation of the course using student focus groups, Bonk et 
al. (2002) concluded that students felt that the most learning occurred 
in the residential portion of the course and that, in fact, the face-to-face 
portion was the phase where it “all came together” (p. 109).

In another context, a study examined outcomes from a course 
delivered exclusively online in environmental science at a university 
in Australia (Miller, 2007). Of particular interest were the students’ 
views of the viability of wholly online learning. The 13-week course 
was specifically designed for DL and included collaborative portions 
that were conducted synchronously and asynchronous portions that 
were supported by video and audio material on a CD-ROM. Results 
from end-of-course surveys showed that, while many of the students 
recognized the benefits of the online portions, they preferred instruc-
tion that included at least some face-to-face components.

New Technologies and Instructional Modalities Require Support to 
Be Effectively Adopted for Complex Learning

As discussed above and in Conole and Alevizou (2010), slow uptake of 
Web 2.0 technologies in education may have limited the use of these 
tools in BL. However, the trend may not be that far from the norm. 
According to the technology adoption life cycle developed by Moore 
(2002), new technologies generally have a small group of initial “inno-
vators,” or people who try them out and/or experiment with them. If 
a technology shows promise and provides results, “early adopters” take 
it on and wait for an assessment of its viability. However, between the 
early adopters and the next group, the “early majority,” there is a chasm 
or gap that must be filled with a critical mass of less technologically 
savvy users who are willing to commit to using the technology. Cross-
ing this chasm places a large burden on developers to create usable 
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systems and provide technical support for the early majority (Shanley 
et al., 2009).

User acceptance of technology is a critical factor associated with 
technology adoption in many domains (e.g., Venkatesh et al., 2003) 
and applies to technology uptake in education as well. Instructors 
are more likely to use a technology if they think it will improve stu-
dent learning and will be easy to use (Hu, Clark, and Ma, 2003; Ma,  
Andersson, and Streith, 2005). Park and Bonk (2007a) argues that 
instructors need a variety of different types of support to accept and 
use new technologies. They recommend three types of support that 
institutions should offer instructors, as shown in the first column of 
Table 4.4. In the second column of Table 4.4, we provide examples of 
those types of support from different case studies.

As shown above, our original case studies offer examples of the 
first two types of supports that Park and Bonk (2007a) recommends. 
As an example of technological support, the Center for Educational 
Design, Development, and Distribution at NPS houses instructional 

Table 4.4
Types of Support Needed to Help Instructors Accept New Technologies

Type of Support Examples

Options for technologies to use for 
instruction and instructional design 
support

•	 The Center for Educational Design, Devel-
opment, and Distribution at NPS houses 
instructional designers who work with 
faculty members to design and modify 
courses

•	 Xerox SDX program has media pro-
ducer to work with SMEs on PowerPoint 
presentations

Professional development for online 
instruction aimed at technology 
use and how to use technologies to 
support instructional design

•	 PSU’s faculty development program offers 
courses for online teaching and, more 
recently, a certificate in online teaching

•	 NPS offers professional development for 
faculty members

Incentives to take advantage 
of new technologies and to 
pursue professional development 
opportunities

•	 A few non-U.S. universities (e.g., Sultan 
Qaboos University in Oman) recognize 
online teaching and LMS use via awards, 
including promotions (Al-Busaidi and Al-
Shihi, 2012; Schneckenberg, 2010)

SOURCE: Park and Bonk, 2007a.
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designers who work directly with faculty members to design and 
modify courses. Our interview with the instructor for human systems 
integration highlighted the importance of the designer-instructor rela-
tionship. The instructor demonstrated some of the software that the 
designers customized for the program. Part of the customization plan 
was to make the software easy for instructors to modify (e.g., be able 
to add new content). PSU’s World Campus provides similar instruc-
tional design support. One instructor who was new to online instruc-
tion indicated that working with an instructional designer helped her 
overcome her initial concerns that the online course did not have the 
same design as a residential course.

Xerox’s SDX program also provided instructional design and tech-
nical support to SMEs who were asked to introduce cases to students in 
the online course. A media producer worked with the SMEs to make 
their PowerPoint presentations more interactive and visually appeal-
ing (e.g., adding graphics in place of text). The SDX program leader 
we interviewed stated that the producer met some resistance from the 
SMEs but was able to work through the issues.

Both NPS and PSU provide professional support for online 
teaching to all faculty members. For example, PSU’s faculty devel-
opment program has offered courses in online teaching since 2005. 
More recently, the program has moved toward offering a certificate in 
online teaching. The certification program will offer five core courses 
and several electives. The program is designed to improve faculty mem-
bers’ technical skills, teach them how to create effective instructional 
designs for online courses, and teach them how to engage students 
online (i.e., how to be “present”). At both NPS and PSU, faculty mem-
bers are not required to take professional development courses to teach 
online unless their departments or programs require it. This speaks 
to Park and Bonk’s (2007a) third recommendation about providing 
incentives for faculty members to use the supports. We are not aware 
of NPS, PSU, or Xerox using such incentives, and incentives to encour-
age instructors to teach online are not common in higher education 
institutions (Lion and Stark, 2010). However, recent studies suggest 
that faculty incentives can be effective for encouraging faculty to teach 
online. For example, in their survey of instructors’ use of an LMS, 
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Al‑Busaidi and Al-Shihi (2012) found that such incentives as recogni-
tion of online teaching in performance evaluations influenced instruc-
tors’ satisfaction with the LMS and, in turn, their intentions to con-
tinue using the LMS.

In addition to these strategies to support instructors, our case 
studies revealed that commercial-off-the-shelf and open-source tech-
nologies can successfully support BDL courses. Interview participants 
cited a variety of such LMS technologies (e.g., Blackboard, Sakai, 
Moodle), synchronous collaboration (e.g., Adobe Connect, Ellumi-
nate Live!), nonsynchronous collaboration (e.g., SharePoint), and other 
nonsynchronous activities (e.g., YouSeeU). One NPS interviewee cited 
costs and freedom to customize as reasons for favoring open-source 
technologies. He argued that customizing a commercial off-the-shelf 
LMS can be costly; Blackboard, for example, requires more money for 
customizations. He believes that it is more cost-effective for NPS to 
customize on its own and rely on the community of users outside NPS 
to provide ideas and technical support.

However, customizing open-source software requires technologi-
cal expertise. NPS is able to leverage open-source software because of 
its in-house expertise and because it operates in the dotedu domain. 
Most instructors do not have the skills or time to customize open-
source technologies themselves. Open-source software also works best 
in nonrestrictive domains, such as dotedu. Despite being a military edu-
cational institution, NPS operates in the dotedu, rather than dotmil, 
domain because its faculty members cannot do all their research in a 
dotmil. Although NPS’s concern about faculty research does not apply 
to CGSS, the security restrictions in a dotmil domain can limit use of 
off-the-shelf and open-source technologies for educational use.

Successful Programs Find Ways to Reduce Conflicts with Students’ 
Other Commitments

An important finding from our case studies concerns how programs 
address conflicts with students’ other commitments. As with AOC-
BDL students, most of the students in the programs we studied are 
adults with work and family commitments. Moreover, students are geo-
graphically dispersed, making time-zone differences between students 
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a challenge, especially for synchronous interactions. The programs 
address these challenges in two primary ways, as shown in Table 4.5.

As shown in the table, PSU programs preferred the first option. 
The World Campus directors and staff members we interviewed stated 
that they continue to use DL rather than move to BDL because their 
students would resist the restrictions on their time imposed by the 
need to participate in online synchronous sessions. When these faculty 
members do use online synchronous sessions, they do not mandate 
attendance and do not focus on new content (e.g., they use sessions for 
reviews or to discuss students’ projects), and they record sessions for 
students who missed them. Instead, the World Campus tries to accom-
modate complex collaboration through more-common approaches 
to BL (i.e., using face-to-face interaction). This is exemplified by the 
online MBA program, which requires students to attend two one-week 
residencies to engage in complex collaborative teamwork.

NPS and Xerox SDX programs prefer the second option. As part 
of the enrollment process, NPS requires that organizations employing 
prospective students (e.g., a Navy command) agree to give students 
dedicated time for the course. For synchronous sessions, this arrange-
ment can translate to a scheduled time each week (e.g., Fridays from 

Table 4.5
Options for Addressing Challenges of Work/Family Commitments

Option Examples

Limit online synchronous 
interactions

•	 PSU programs continue to use DL rather than move to 
BDL because of potential student resistance

•	 Program tries to accommodate complex collaboration 
through more-common approaches to BL (i.e., using 
face-to-face interaction)

Engage students’ 
employers to dedicate 
time for students’ 
coursework

•	 NPS has requirement that students’ employers 
agree to provide students with dedicated time for 
coursework

•	 Xerox offers informational seminars to students’ man-
agers and updates them on students’ progress

•	 NPS and Xerox programs are tailored to specific career 
fields (e.g., acquisitions) or jobs (service delivery exec-
utives) relevant to employers

•	 NPS and Xerox have more direct relationships with 
employers than CGSS can have with the employers of 
its AOC-BDL students
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0800 to 1100 Pacific). Xerox SDX program leaders took a somewhat 
different approach to engaging students’ employers. Because students 
and their managers are Xerox employees, the SDX leaders can engage 
directly with students’ immediate managers. The program offers a sem-
inar to orient managers to the program, including time commitments. 
Managers also receive user guides that summarize what their employ-
ees have learned and how they are progressing. If students change jobs 
within Xerox or otherwise get a new manager, the program works to 
get the new manager’s commitment.

NPS and Xerox also offer employers two incentives intended to 
provide them direct value from student participation in courses. First, 
the NPS and Xerox programs are tailored to specific career fields (e.g., 
acquisitions) or jobs (service delivery executives). The knowledge and 
skills employees learn in these programs are intended to be directly rel-
evant to work they do for their employers. Second, NPS and Xerox have 
more-direct relationships with employers than CGSS can have with 
the employers of its AOC-BDL students. NPS programs are sponsored 
by different organizations, who have influence over program design 
(i.e., act like accreditors). Even if an organization is not a sponsor, it 
may send several employees to the program. NPS programs will work 
with such organizations on scheduling, if need be. For Xerox SDX, the 
relationship is direct: Xerox students and employers are all Xerox (or 
Fuji Xerox) employees.

Virtual and Collocated Groups Can Achieve Comparable Outcomes, 
but Differences in Virtual Group Processes Pose Constraints for 
Students Collaborating at a Distance

While we do not present a comprehensive review of the abundant liter-
ature on virtual and collocated teams, we highlight some findings that 
have implications for collaboration and learning in AOC-BDL teams.

Performance Quality and Quantity

Studies that compare outcomes of collocated groups and technology-
mediated teams show that collocated and virtual teams can achieve 
comparable performance quality but that virtual teams require much 
more time. In comparison to virtual groups using computer-mediated 
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(text-based) communication, collocated teams perform better on inter-
dependent tasks (e.g., decisionmaking, problem solving) in the short 
run (see Baltes et al., 2002). Collocated teams are more efficient and 
can complete more work in less time (e.g., Axtell, Fleck, and Turner, 
2004). Similarly, collocated teams express more positive social out-
comes, such as cohesion and trust, in the short term (e.g., Kiesler et 
al., 1985; Straus, 1997; Wilson, Straus, and McEvily, 2006). However, 
when time is not constrained (e.g., Baltes et al., 2002) or when virtual 
teams interact over time, they “catch up” to collocated teams in perfor-
mance quality (e.g., Baltes et al., 2002; Hollingshead, McGrath, and 
O’Connor, 1993) and social outcomes (Walther, 1993; Wilson, Straus, 
and McEvily, 2006). Thus, virtual and collocated teams can achieve 
comparable outcomes, but it takes virtual teams much longer to do so.

Findings about the pace of communication have also been dem-
onstrated in CSCL case studies. For example, the Bisson et al. (2005) 
study found that many of the synchronous sessions (which lasted three 
hours) could not cover all the material that was planned. Instructors 
argued that online verbal communications are “somewhat slower” 
in pace and “less fluid” than in-person verbal communications, thus 
making covering the same amount of content more difficult in online 
synchronous sessions (p. 53). Students’ comfort with online synchro-
nous communication and their ability to follow discussions were pos-
sible reasons for these issues; the authors found that students needed 
time to “warm up” to online synchronous interactions. Early on, some 
students argued that their participation grades should not be limited to 
participation in the synchronous sessions. As a result of this feedback, 
instructors allowed students to also use email for participation. How-
ever, as the course progressed, students increased their participation 
in the synchronous discussions and utilized asynchronous options less 
often.

Opportunities to Communicate and Develop Mutual Knowledge

Despite these positive outcomes for virtual teams, a variety of impor-
tant processes in collocated teams are difficult to replicate in distrib-
uted groups. As reviewed by Axtell, Fleck, and Turner (2004), proxim-
ity, i.e., being in the same physical space, allows team members to be 
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more aware of each other and of progress on group tasks. Proximity also 
facilitates initiating communication and conducting conversations (see 
Kraut et al., 2002), including chance encounters or “watercooler” con-
versations that enable members to discuss project work. In fact, most 
communication in work teams is opportunistic and occurs because 
seeing one’s colleagues serves as a reminder of the need to communi-
cate and an opportunity to do so (Armstrong and Cole, 2002; Kraut et 
al., 1990). Members of virtual teams may have a variety of information 
and communication technologies (ICTs) at their disposal, but some 
technologies require a planned effort to communicate and therefore do 
not overcome these barriers to spontaneous communication.

Although asynchronous communication has some benefits over 
synchronous interactions, such as enabling group members to compose 
their thoughts and providing an archive of their interactions, asynchro-
nous and synchronous text-based communication present a number 
of other obstacles to effective team interaction, many of which occur 
due to an absence of nonverbal cues that help regulate discussion and 
convey meaning, a lack of immediate feedback, and disruptions in the 
sequence of contributions within discussion threads. As reviewed in 
numerous papers (such as Axtell, Fleck, and Turner, 2004; Griffith and 
Neale, 2001; and Hinds and Weisband, 2003), these features of tech-
nology result in misunderstandings or a lack of common ground, i.e., 
difficulty establishing mutual knowledge, including knowledge about 
content and other group members’ expertise. In addition, when work-
ing at a distance, team members often are not aware of one anoth-
er’s context or situation. As a result, when a team member neglects 
to respond to a message or fails to keep a commitment, others may 
wrongly blame the individual rather than the context (Cramton, 2001; 
Cramton, Orvis, and Wilson, 2007).

Implications of Using Information and Communication Technologies 
for Learning

Straus and Olivera (2000) reported that, in comparison to face-to-face 
teams, members of virtual teams using computer-mediated (synchro-
nous, text-based) communication had much less communication. Vir-
tual teams also had less elaborate communication and were more likely 
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to exchange information about “what” versus “how” or “why” when the 
latter types of interaction are particularly important for learning from 
others. Virtual team members also lack opportunities to observe team 
members, which is a factor that contributes to learning (e.g., Webb, 
1992) and aids in the development of implicit knowledge (Nonaka, 
1994). In a case study of distributed software development teams, 
Armstrong and Cole (2002) found that the inability to see successful 
project managers enact their roles disrupted opportunities for men-
toring and learning by observation. Moreover, given the challenges of 
communicating at a distance, members of virtual teams may structure 
their work in such a way as to limit interdependencies (e.g., Galegher 
and Kraut, 1992; Straus and McGrath, 1994), thereby further restrict-
ing chances to learn from one another.

Successful Programs Use a Variety of Methods to Foster Student 
Engagement and Success in Online Interactive Activities

We looked to the case studies for instructional methods that could 
address some of the limitations of virtual groups described in the previ-
ous section. However, we broadened our scope to other forms of online 
interaction, not just those that require teamwork. Table 4.6 describes 
four methods intended to engage students to succeed in online interac-
tive activities (both synchronous and asynchronous).

Training for Students

Just as instructors need support learning new technologies, so do stu-
dents. While students might be familiar with the technology in other 
contexts (e.g., Facebook for personal use), this does not mean that they 
will see the value of using it to support learning in the course (Jones et 
al., 2010; Kvavik and Caruso, 2005). Park and Bonk’s (2007a) analysis 
of a synchronous graduate-level course suggests that instructors should 
hold multiple practice sessions and establish rules and guidelines that 
lay out the instructor’s expectations and the purpose and requirements 
for the interactive activities. For example, the Xerox SDX program had 
two or three introductory sessions by phone to introduce students to 
each other and teach them how to use the course technologies (e.g., 
web cams, Adobe Captivate).
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Instructor “Scaffolding” and Feedback

Instructor scaffolding and the provision of timely feedback have been 
found to be effective practices for online instruction (see Tallent- 
Runnels et al., 2006). An example from one of our original case stud-
ies comes from the program management master’s degree program 
at NPS. The instructor we interviewed stated that, when discussions 
during synchronous sessions die down, he will pose a complex question 
and let it “hang out there” until students get uncomfortable enough for 
someone to finally answer it. Another technique he uses to increase stu-
dent participation during synchronous discussions is cold calling: He 
will call individual students on the phone and ask them questions. The 
instructor also indicated that he spends a lot of time (including nights 
and weekends) interacting with individual students or teams. He pro-
vides feedback during these meetings, as well as when students present 
products that will be graded. Students value such support: Park and 

Table 4.6
Methods to Engage Students to Succeed in Online Interactive Activities

Method Examples

Instructor ensures students 
know how the technology 
for collaboration will be 
used

•	 Xerox SDX program had two or three introductory 
sessions by phone to introduce students to each 
other and teach them how to use course technolo-
gies (e.g., web cams, Adobe Captivate)

Instructor scaffolds 
discussions and provides 
timely feedback

•	 NPS Program Management Master’s program 
instructor poses challenging questions in class and 
telephones students to pose questions to them

Small groups (two to six 
students) are used for 
interactive activities

•	 Students in PSU Turfgrass Science and Management 
program analyze three case studies and produce 
reports 

•	 Xerox SDX program uses case analysis activities 
in small groups of five to six students but does so 
synchronously

Peer evaluations are used to 
increase accountability for 
group activities

•	 Two instructors at NPS use peer evaluations to 
monitor whether there are students who are not 
contributing to their teamwork and to intervene if 
necessary 

•	 PSU’s online MBA program has student teams 
develop contracts specifying rules about what mem-
bers expect of each other and the consequences 
for not meeting expectations (e.g., missing a team 
meeting will cost you a dollar). 



Literature Review and Case Studies of Blended Distributed Learning    89

Bonk (2007b) found that graduate students in an educational technol-
ogy course listed instructor scaffolding and timely feedback among the 
helpful instructional strategies offered during synchronous class ses-
sions. As described in Chapter Three of this report, student-instructor 
interaction was one of the most favorably viewed aspects of AOC-BDL.

Use of Small Groups

Another helpful instructional method identified by students in the 
Park and Bonk (2007a, 2007b) case study was the use of small groups. 
The authors reported that instructors also felt that small groups (three 
students) were useful for synchronous sessions. Our original case stud-
ies also revealed the common use of small groups (two to six students) 
for online interactive activities (both synchronous and asynchronous). 
An instructor in PSU’s turfgrass science and management programs 
provided an example of an asynchronous interactive activity he uses 
in one of his courses. Students analyze three case studies and pro-
duce reports following course guidelines. Although students analyze 
their own cases, they also interact in five- to six-person teams to cri-
tique each other’s reports. They are required to ask two specific types 
of questions about each of their teammates’ reports in a team discus-
sion forum (similar to the threaded discussions used in AOC-BDL). 
The instructor monitors team discussions and will scaffold discussions 
(e.g., model how to ask probing questions) as needed. The Xerox SDX 
program also uses case analysis activities in small groups of five to six 
students but does so synchronously. During synchronous sessions, stu-
dents use breakout rooms in Adobe Connect (an online synchronous 
tool) to interact with their teammates. The team has to jointly develop 
a solution to a service problem of a hypothetical client. The instructor 
monitors teams and facilitates as necessary.

Peer Evaluations

In addition to the instructional methods above, peer evaluations were 
also mentioned in our case studies (and were suggested by AOC-BDL 
graduates in both the exit and postgraduate surveys). The purpose of 
peer evaluations is to keep teammates accountable for contributing to 
group efforts. Two instructors at NPS indicated that they use peer eval-
uations to monitor whether there are students who are not contributing 
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to their teams and to intervene if necessary (which suggests that peer 
evaluations are ongoing and are not solicited only at the end of the 
course).

Other methods for student accountability were also described in 
the case studies. For example, PSU’s online MBA program has student 
teams develop contracts specifying rules about what members expect 
of each other and the consequences for not meeting expectations (e.g., 
missing a team meeting will cost you a dollar). A program advisor pro-
vides guidance to the teams—an instructor from the program likened 
this advisor to a “marriage counselor.” Another accountability method 
was previously mentioned: requiring students to ask a certain number 
and type of questions during online discussions. Two of the three fac-
ulty members in PSU programs (turfgrass science and management 
and educational leadership) specifically mentioned this method.

Conclusion

Based on case studies and the BL and DL literature more broadly, this 
chapter describes six major findings related to best practices for BDL 
that potentially apply to AOC. These findings address outcomes, inputs, 
and learning processes for online courses, with a focus on courses for 
adult learners and with learning goals similar to those in AOC (e.g., 
involving complex skills and team collaboration).

Outcomes

The first finding is related to learning outcomes. From a review of 
empirical studies, we conclude that residential instruction has no clear 
advantage over BL. Furthermore, despite the dearth of research on 
BDL in general, we found several documented examples of its success.

Inputs

We identified three major findings related to course inputs. First, sound 
instructional design is key and is much more important than the venue 
in determining learning success. Good instructional design will often 
differ according to the delivery medium used, and, more particularly, 
DL requires its own specialized design. Many experts conclude that, to 
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address complex material, effective BL design will require some degree 
of in-person instruction.

Second, successful BL and DL programs offer support to instruc-
tors to help them adopt new technologies and instructional modalities. 
Such support includes (1) a choice of technology options together with 
instructional design support, (2) professional development for online 
instruction, and (3) incentives to take advantage of new technologies.

Third, successful programs use a variety of approaches to mitigate 
conflicts in adult learners’ busy lives. Some programs limit the use of 
online synchronous activities. Others actively engage students’ employ-
ers to obtain dedicated time for student coursework.

Learning Processes

This chapter also described two major findings about learning processes. 
First, compared to collocated groups, virtual groups experience more 
hurdles to collaboration on complex tasks. For example, virtual groups 
require additional time to achieve outcomes comparable to those of 
collocated groups, and the lack of nonverbal cues can make it difficult 
for virtual team members to achieve common ground. Second, instruc-
tors in successful online programs use various approaches to engage 
students in online interactive activities, such as training students on 
collaborative technologies, using scaffolding during synchronous or 
asynchronous (e.g., threaded) online discussions, and limiting group 
size (to two to six students) when they want students to engage in 
complex collaborative activities. Finally, some instructors require stu-
dents to evaluate their peers during group activities as a way to increase 
accountability.

These findings, in combination with the survey results discussed 
in Chapter Three, serve as a foundation for the conclusions and the dis-
cussion of options for improvement found in the final chapter.
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Chapter Five

Conclusions and Options for Improvement

AOC develops key competencies in officers and uses DL (specifi-
cally, BDL), which is consistent with the goals of the Army Learning 
Model. To develop these competencies, AOC-BDL uses a more ambi-
tious approach than most standard DL or BL in the Army or elsewhere 
in that it requires substantial instructor-student and student-student 
interaction and is completely distributed and often synchronous.

In this chapter, we summarize our conclusions and then list vari-
ous options for improvement. Both were informed and shaped by 
our findings about AOC-BDL (in Chapter Three) and by our find-
ings from the literature review and the case studies (in Chapter Four). 
In addition, we provide recommendations for revisions to the exit 
survey used in AOC-BDL (see Appendix B) and for conducting more- 
comprehensive evaluation of the course.

Conclusions

AOL-BDL Has a Number of Strengths

Developing and teaching a course involving collaborative staff plan-
ning skills to distributed students working on discretionary time is a 
complex endeavor, and results show that CGSS’s DDE is successful 
in many respects. Analysis of student survey responses showed that 
most students (nearly 80 percent) report that AOC-BDL meets its 
core purpose. Furthermore, students give high ratings to items about 
the importance of student-instructor and student-student interaction, 
and students are consistently satisfied with their instructors. Students 
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also report that most CBI lessons are effective. These indicators of suc-
cess are more impressive in light of the fact that many students do not 
have a choice about the medium; that is, they cannot elect to attend 
the resident course or the BDL course. In contrast, many educational 
institutions offer students a choice: Students self-select into resident or 
DL instruction. As a result, the relative effectiveness of resident and 
DL instruction is often difficult to determine. Thus, AOC provides a 
“cleaner test” with respect to understanding the quality of the course. 
CGSS’s continuous improvement process for AOC-BDL is yet another 
strength of the course in that it gives the school opportunities to iden-
tify and make needed adjustments.

In addition to these strengths, participation in AOC-BDL pro-
vides some benefits that students in the resident course do not expe-
rience. Notably, by collaborating in virtual teams on complex tasks, 
students in AOC-BDL learn to work in situations that are increasingly 
common in operational environments and in other institutional set-
tings (Alberts and Hayes, 2003). In addition, although geographic and 
temporal dispersion in teams is frequently disruptive to teams, groups 
can sometimes benefit by working across time zones because members 
can hand off work to one another (Colazo, 2010).

Improvements Can Be Made

Despite significant constraints, most students think AOC-BDL meets 
its overall goals. However, given the difficulty of executing the course 
in this environment, it is not surprising that there are some needs for 
improvement. Table 5.1 summarizes key objectives in AOC and issues 
or areas for further investigation and/or improvement identified in this 
study.

With respect to operational planning, findings that a number of 
students felt unprepared to serve as field-grade commanders or staff 
officers in interagency and multinational settings may not be surpris-
ing, given that AOC focuses on operational levels, while the Common 
Core focuses on strategic levels. CGSS staff also noted that many staff 
groups in AOC-BDL lack international or interagency students. At the 
same time, it is important to consider that part of the complexity of 
current operations is that brigade, division, and combined forces land 
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component command operations occur, and will continue to occur, 
in a multinational and interagency environment. This suggests that 
such activities as role-playing exercises should reflect the complexity of 
actual operational environments and that the curriculum should not 
rely on members of student staff groups to provide this expertise.

One possible explanation for low ratings of perceived learning 
effectiveness, particularly with respect to abstract competencies, such 
as critical thinking, is that students do not know what they know (or 
what they do not know). Even if this is the case, we think that the scores 
were low enough to warrant a reexamination of multiple areas of learn-
ing effectiveness. For example, it would be beneficial to obtain input 
from students’ commanders before and after the course with respect to 
knowledge, skills, and abilities in these areas. Responses could point to 
the need for improvements in course design, instructional methods, or 
course content and in mechanisms for demonstrating learning to the 
students themselves.

Tensions Among Key Aspects of AOL-BDL Mean That Equivalence 
with Resident AOC Is Not Feasible

AOC-BDL is a demanding, broad, and complex course that requires 
substantial time commitments for both in-class and out-of-class activi-
ties. Collaboration that fosters deep learning is a clear requirement for 
effectiveness. Furthermore, the required collaboration must be accom-
plished entirely with students who are distributed. Collaboration 
among diverse teams becomes particularly challenging when students 
are widely distributed across time zones and rely on ICTs for group 

Table 5.1
Key AOC Objectives and Needs for Improvement

Key AOC Objective Issue/Area for Improvement

Operational planning Low ratings of ability to work in interagency and 
multinational environments

Developing critical 
field-grade skills

Many students, particularly graduates, do not see benefit

Staff group 
collaboration

Students saw issues with effective collaboration at a 
distance, particularly in planning and executing MDMP
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work, since technology-mediated communication increases the time it 
takes for students to accomplish the required tasks. This is particu-
larly true on DoD networks, which can impose significant restrictions 
affecting technology reliability and functionality. Moreover, because a 
sizable proportion of students are taking AOC-BDL to fulfill a require-
ment (a proportion that will increase with the surge in throughput of 
students in the course), many students may lack intrinsic motivation. 
In addition, the students who take this course have substantial con-
straints in the form of job and family responsibilities and are working 
largely on discretionary time. Thus, the students who have perhaps 
the least amount of time available are being asked to collaborate using 
some of the most time-consuming methods.

In short, the course is characterized by factors that are in conflict 
with each other. Results suggest that these factors impede collaboration 
and other learning processes and ultimately lead to negative associa-
tions with student satisfaction and learning effectiveness. We thus con-
clude that AOC-BDL is not equivalent to the resident course, a finding 
that is substantiated by students’ comparisons of AOC-BDL with their 
experience in the Common Core. Given the instructional approach in 
combination with student and technology constraints, we conclude also 
that equivalence is not feasible. However, equivalence may not be the 
primary goal. If so, the question for CGSS then becomes whether the 
current outcomes are good enough, and if they are not, what changes 
are both desirable and attainable.

Decisions Are Needed Regarding the Composition and Role of 
Distributed Teams

Based on the data presented, we see the greatest need for improve-
ments in the area of collaboration to support teamwork and learning 
processes, particularly given the strong association of collaborative 
processes and outcomes reported in Chapter Three. If the goal is to 
improve course design and delivery with respect to these processes, it is 
particularly important to take note of findings from the literature and 
case studies regarding the need for different designs in DL and RL.

The primary questions that need to be asked include the following:
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•	 Should the course content for distributed teams focus on depth or 
breadth of coverage?

•	 What alternative media and methods best support course goals in 
general and virtual teams in particular?

•	 In what other ways can collaborative processes be improved?
•	 How can the family and work constraints influencing distributed 

collaboration be reduced?

While answering the first of these questions is beyond the scope of the 
present study, our options for improvement address multiple aspects of 
the remaining questions.

Options for Improving Course Design and Delivery

We present a number of options for improvement in course design and 
delivery, focusing on different sets of course inputs or strategies. These 
alternatives are not mutually exclusive; in fact, we expect that several 
of the options will be needed. Table 5.2 presents a summary of the 
proposed options.

Change Course Design to Complement Collaborative Technology 
Capabilities and Student Characteristics

Add a resident segment. Adding a resident segment to the class, e.g., 
a one- to two-week period at the end of the course in which students 
work on the most intensive collaborative activities, such as OPORDs, 
offers the greatest potential for improvement. This suggestion is based 
on student evaluations of the course in combination with best practices 
identified in our case studies—such as PSU, which continues to use 
DL or, when complex collaboration is needed, uses BL with a residen-
tial component. Of course, adding a residential segment to AOC-BDL 
is also the most complicated option in terms of scheduling and resourc-
ing. Indeed, this option may not be feasible due to available infrastruc-
ture, costs, and operational manning requirements associated with 
TDY and course staffing. In addition, the Army has limited capacity to 
take officers away from their functional duty assignments for extended 
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periods without having a negative mission impact. In light of these 
constraints, we argue that the remaining strategies become particularly 
important to consider.

Shift some of the collaborative activities to higher-level IMI 
or other in-depth individual assignments; have fewer but more in-
depth synchronous exercises. For this option, we suggest making 
greater use of IMI, which the students generally viewed favorably. Here, 
we suggest shifting some of the collaborative activities to a relatively 
high-level IMI (e.g., Level 3) and having fewer but more in-depth syn-
chronous exercises, with more time spent reviewing plans, discussing 
the rationale for students’ decisions, and evaluating alternative courses 

Table 5.2
Summary of Options to Improve Course Design and Delivery

Strategy Suggestion

Change course design Add a one- to two-week residential segment at the end 
of the course to work on the most intensive collaborative 
activities

Shift some of the collaborative activities to higher level 
IMI or other assignments with iterative student-instructor 
interaction; have fewer but more in-depth synchronous 
exercises

Implement peer evaluations

Offer additional instructor facilitation to student groups

Provide training in team facilitation skills

Change composition of 
student groups

Use smaller groups for team assignments, as well as for 
larger exercises, such as creating OPORDs

Compose groups based on time zone

Affect organizational 
policy

Encourage chain of command or employers to provide 
dedicated time for training

Change technology to 
fit course design

Move to a dotcom or dotedu domain

Pilot alternative technologies for group collaboration and 
group online gaming/simulations
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of action.1 While greater use of IMI might free some instructional 
resources, it also can be costly to develop and maintain. Alternatively, 
students could be given in-depth individual assignments with iterative 
student-instructor interaction to foster complex thinking skills.

Increase accountability through peer evaluations, additional 
or optional facilitation by instructors, and training students in 
team facilitation. One strategy for increasing accountability in teams 
is to use peer evaluations or contracts, as noted in the NPS case study 
and as suggested by some students in the AOC-BDL exit surveys. In 
peer evaluations, team members typically are asked to rate other mem-
bers of their team on several criteria on an anonymous basis. These rat-
ings could contribute to course participation grades.

Better facilitation for student groups as they work on their assign-
ments could also reduce free riding. This could be accomplished by 
having the instructor join in students’ initial DCO work sessions to 
demonstrate effective facilitation and then hand off this responsibility 
to the group for subsequent meetings. To complement this approach, 
the instructor could train students to serve in structured meeting roles 
(e.g., facilitator, timekeeper, scribe; Kayser, 2010) with the expecta-
tion that students would alternate performing these roles during group 
sessions.

1	 DoD defined four levels of interactivity in IMI that reflect the type of interaction required 
of the learner (DoD, 1999). Level I IMI is passive, requiring minimal interaction with con-
tent (e.g., reading text, navigating forward and back, answering multiple choice questions). 
Level II involves limited interaction with content, such as drag-and-drop exercises, using 
interactive animations, or typing in a response to a question and comparing it to a stan-
dard. Most of the IMI in AOC is Level II. Level III requires more complex participation in 
which the learner can enter a variety of responses, and branching logic results in different 
consequences depending on the response. Level IV involves real-time interaction in lifelike 
simulations, allowing myriad scenarios and rapid feedback. Level IV IMI typically would be 
conducted in groups with a facilitator. 

As CGSS begins to fill the backlog of students who need to complete AOC, the pool of 
students in the BDL course might be large enough to assign students to a staff group based 
on the echelon that is most relevant to them. This way, collaborative exercises could provide 
more depth by focusing on one echelon rather than three. In addition, this approach might 
enhance students’ motivation for the course because it would develop skills that they could 
apply in the near term.
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The suggestion to use such strategies as peer evaluation to allevi-
ate free riding are relatively low (or no) cost. Training students to facili-
tate groups also complements goals of AOC more generally.

Change Composition of Student Groups

Use smaller groups for exercises. A second suggestion is to use small 
groups, not only for team assignments (which is current practice) but 
also for larger exercises, such as briefing courses of action. For exam-
ple, using eight-person rather than 16-person groups would reduce free 
riding and alleviate some of the challenges of coordinating synchronous 
sessions and integrating work products. Smaller groups for instructor-
led DCO sessions would also increase interaction between students 
and the instructor and allow more in-depth discussions, facilitating 
development of critical thinking, problem solving skills, and oral com-
munication skills. Using small groups is a strategy used in many of the 
cases reported in Chapter Four.

Minimize temporal dispersion. Generally, instructors attempt 
to compose groups of students in the same (or close) time zones, but 
this may not be possible if students with expertise needed for a par-
ticular assignment are temporally distant. In addition, instructors have 
discretion in how they compose groups, and there may be variation in 
these practices across faculty members. CGSS should emphasize the 
importance of composing groups based on time zones and, if a particu-
lar area of expertise needed for a group assignment is not available in a 
close time zone, provide a “stand-in” (e.g., the instructor or another fac-
ulty member, using prepared role-based materials such as intelligence 
estimates). Opportunities to compose diverse teams of members from 
similar time zones should improve, given the substantial increase in 
throughput anticipated for AOC-BDL, as described in Chapter Two.

Affect Organizational Policy

Encourage employers to provide dedicated time for training. It 
may be possible to reduce conflicts with job commitments by engag-
ing students’ employers (including commanders). The recommenda-
tion follows the NPS practice in which employers commit to providing 
time for their employees to complete coursework. Implementing this 
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recommendation would entail informing employers when an employee 
is taking the course, setting expectations about what the student is 
required to do, and asking for support to allow the student to spend 
time on the course. As one student in the exit survey suggested:

Recommend to develop memorandum of understanding from 
schoolhouse to the student commander that will support ILE 
students to complete this requirement. This is a military require-
ment and a DOD school that should receive time from work to 
complete.

Although CGSS may not be able to provide employers (particu-
larly outside the military) with direct incentives or involve them in pro-
gram design (as Xerox does, for example), many of the skills addressed 
in AOC, such as problem solving, communication, and working on 
complex tasks in distributed teams, are relevant to a wide variety of 
jobs. Thus, CGSS might gain buy-in through efforts to inform employ-
ers about how they can benefit from their employee’s participation in 
the course.

Change Technology to Fit Course Design

Moving the course to a dotcom domain could potentially alleviate 
some technology reliability issues that may inhibit access to the course. 
Hosting the course and related tools for collaboration in the dotcom or 
dotedu domain can also provide more options for collaborative tech-
nologies. For these reasons, CGSS is piloting use of Blackboard.com 
with some staff groups and anticipates moving to a dotcom domain 
entirely by 2014.2

A second suggestion is to continue to explore technologies. These 
include ICTs for collaboration that support student-instructor and stu-
dent-student interaction, such as those reported in our case studies, as 
well as technologies relevant to course content, such as online group 
games or simulations.

2	 The Command and General Staff College (CGSC) recently became the first defense ser-
vice college to receive a waiver to move its education content from a constrained, defense-
managed network to a dotcom environment (see Gould, 2013).
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In our view, CGSS is an “early adopter,” already ahead of the 
curve in experimenting with technology. We recommend staying on 
this course, but given the goals of AOC, the constraints students face, 
and the limitations of current ICTs for collaboration, we expect that a 
technological solution alone will not be sufficient to improve learning 
processes and outcomes significantly.

Recommendations for Course Evaluation

Future evaluations of intermediate level education courses should 
use a broader range of approaches. The course surveys seem to do a 
good job of capturing students’ perceptions of learning effectiveness 
of satisfaction with the course. From our analysis of the entrance and 
exit surveys and the pilot test of the postgraduate survey, we have some 
recommendations for survey design that are described in Appendix B, 
along with a revised exit survey presented in Appendix C. However, as 
noted in Chapter Three, although students’ assessments of their learn-
ing are often correlated with actual learning, survey responses are sub-
jective. Future evaluations of AOC and other ILE courses should also 
analyze objective measures of learning, such as grades on assignments 
and tests. In addition, because many of the competencies addressed 
in AOC are abstract, it may be helpful to provide information to stu-
dents to demonstrate their knowledge gain using a pretest-posttest 
approach. One approach is to “start at the end” by giving students a 
complex problem to solve at the beginning of the course to serve as a 
benchmark, then assigning the same or a similar problem at the end of 
the course, thus highlighting differences in their processes and perfor-
mance over time.

Currently, CGSS does not have a good mechanism for assessing 
the perceptions of those who drop out of the course and their reasons 
for attrition. This omission is a key gap, given that the attrition rate 
is currently estimated at 25 percent. As a result of that high rate, cur-
rent surveys likely overestimate satisfaction and the perceived learning 
effectiveness of the course. More important, the attrition rate signifi-
cantly increases the cost of the course per graduate and keeps waiting 
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lists unnecessarily long. Assessing reasons for attrition in more depth 
could lend additional urgency to the changes already suggested in this 
report or could lead to additional improvements in the course that 
could reduce the dropout rate (see Straus et al., 2011, for an example 
of an analysis of attrition from other Army courses). For example, if 
the factors that are most likely to lead to attrition can be identified, 
selection procedures or other mitigating strategies could be designed 
accordingly.

Using multiple methods and data sources in evaluation is impor-
tant because it will provide information about different aspects of the 
course. Triangulating findings from multiple methods also can foster 
confidence in the reliability of the results. In addition to CGSS’s ongo-
ing evaluation efforts, it is important to assess any changes in course 
design and delivery.

Other strategies for evaluation include

•	 collecting data from commanders regarding graduates’ job per-
formance after completing AOC or measuring graduates’ knowl-
edge retention over time to assess the broader impact of the course

•	 having in-depth discussions with students and faculty through 
focus groups or interviews to obtain more detailed feedback about 
the learning experience and recommendations for improvement 
(although we note that students’ responses to open-ended ques-
tions in the surveys provided a rich set of data that spoke to these 
issues)

•	 using web analytics to understand how students use online mate-
rials (e.g., amount of time spent on lessons)

•	 asking a set of independent SMEs to systematically observe class 
sessions (e.g., by joining DCO sessions) to offer suggestions for 
improving learning processes

•	 integrating findings from faculty surveys (currently conducted by 
CGSC) with data from these other sources.
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Concluding Thoughts

The present study identified important options to consider when train-
ing complex material using group collaboration that is entirely distrib-
uted. Because AOC-BDL objectives and instructional methods sup-
port Army Learning Model goals and because the course has many 
positive features, this BL approach should be considered for other 
courses across the Army. In fact, findings in the study indicate that a 
blended model may a better alternative to ADL for the ILE Common 
Core and may also be useful to reduce classroom hours in TASS and 
resident venues. However, alternative approaches to collaboration are 
needed when course activities involve collaboration on complex mate-
rial. CGSS’s experience and continuous development and evaluation 
efforts put the school in a position to identify such improvements and 
inform the Army training community about use of BDL for education 
and training.
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Appendix A

Intermediate-Level Education Advanced 
Operations Course Blocks, Learning Objectives, 
and Cognitive Levels of Learning

Table A.1
Overview of AOC-BDL Blocks, Hours, and Objectives

Block Hours
Learning Goals, Learning Objectives, and  

Cognitive Level of Learning 

Operations
100 
Campaign 
Planning

66 Understand U.S. service doctrine as it relates to 
operational warfighting in a Joint, Interagency, 
Intergovernmental, Multi-National environment.

Learning Objectives: 
•	 Produce a campaign plan. Level of learning: 

Synthesis
•	 Analyze the considerations for deploying, employ-

ing, and sustaining forces at the operational level of 
war. Level: Analysis 

•	 Analyze the impact of culture and geography within 
diverse regional environments. Level: Analysis

Operations
200
Force Generation

34 Build, deploy, and maintain brigade level forces to support 
Army operational mission execution.

Learning Objectives: 
•	 Manage the force generation process. Level: 

Synthesis
•	 Integrate the functions of contracting, funding, and 

war-time host nation support into tactical execu-
tion. Level: Application
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Block Hours
Learning Goals, Learning Objectives, and  

Cognitive Level of Learning 

Operations
300
Full Spectrum
Operations

150 Execute brigade level missions in extended campaigns; 
understand the application of operational art in tactical 
planning; understand, visualize, and describe the 
operational environment; frame complex problems; and 
direct staffs. 

Learning Objective:
•	 Evaluate the employment of Army tactical forces in 

full spectrum operations. Level: Evaluation

History
200

20 Apply the perspectives of military history to military 
problem solving.

Learning Objectives:
•	 Use historical context to inform professional military 

judgment. Level: Analysis
•	 Explain the major factors that have shaped mili-

tary innovation and institutional adaption. Level: 
Synthesis.

•	 Communicate effectively. Level: Synthesis 

History
300

16 Apply the perspectives of military history to military 
problem solving.

Learning Objectives:
•	 Use historical context to inform professional military 

judgment. Level: Analysis
•	 Explain historical trends that shaped today’s opera-

tional environment. Level: Analysis

Leadership
200

22 Understand the dynamics of organizational-level 
leadership and the competencies that make organizational 
leaders effective. 

Learning Objective:
•	 Analyze the integration of leadership concepts into 

the execution of operational battle command. Level: 
Synthesis

NOTE: CGSS uses a version of Bloom’s (1956; 1994) cognitive levels to describe 
course activities. CGSS’s levels are: Knowledge-recall of specific information; 
comprehension-understanding the material; application-use of knowledge to solve 
problems; analysis-breaking material down into component parts to determine 
structures and relationships; synthesis-integrating parts into a new whole; 
evaluation-judging or weighing by building and using criteria and standards.

Table A.1—Continued
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Appendix B

Psychometric Properties of Exit and Postgraduate 
Surveys

In this appendix, we present measurement characteristics for the exit 
and postgraduate surveys. We follow with recommendations for revi-
sions for survey design for future evaluations.

Scale Reliability

With the exception of some questions about the quality of instruc-
tion and a few “miscellaneous” items, responses to most of the items 
rated on five-point scales in the exit survey were highly intercorrelated 
regardless of item topic. Thus, few scales or obvious groupings of items 
were evident based on patterns of students’ responses. We grouped 
items by topic for ease in interpretation.

Table B.1 shows the item groupings and descriptive statistics for 
the exit survey.1 Note that all items used five-point response options. 
Table B.2 shows the scales and descriptive statistics for the postgradu-
ate survey. As shown in Table B.2., the number of response options 
varied for different questions in the postgraduate survey.

1	 Coefficient alpha is influenced by the number of items on a scale; thus, a scale with a few 
items will typically have a lower alpha than a scale with many items. Coefficient alpha is not 
applicable for items that do not use continuous scales (e.g., yes or no; rankings) or for topics 
for which there is a single item.
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Table B.1
Exit Survey Scales and Descriptive Statistics

Factor Topic Scale or Item
Number  
of Items

Coeff. 
Alpha Mean

Std. 
Dev.

Satisfaction Virtual learning 
environment

Quality of instruction 6 0.87 4.32 0.69

Value of peer feedback 1 n/a 4.04 0.91

Global perceptions Overall satisfaction 2 0.86 3.92 0.97

Recommend AOC through DL to others 1 n/a 3.13 1.43

Learning 
effectiveness

History (CBI) 4 0.94 3.94 0.82

Leadership (CBI) 4 0.88 3.76 0.84

Operations 21 0.97 3.87 0. 67

Critical field-grade 
competencies

Critical thinking 2 0.82 3.92 0.84

Communication skills 2 0.87 3.58 0.93
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Table B.2
Postgraduate Survey Scales and Descriptive Statistics

Factor Scale or Item
Number  
of Items

Number of 
Response 
Options

Coeff. 
Alpha Mean

Std. 
Dev.

Satisfaction Overall satisfaction (includes “Recommend AOC 
through DL to others”) 

3 6 0. 93 4.31 1.37

Learning 
effectiveness

CBI 3 6 0.93 4.51 1.02

Critical field-grade competencies 5 4 0.89 2.41 0.74

Collaborative 
processes

Interaction with instructor 2 6 0.75 4.48 1.17

Collaboration with peers via DCO 1 6 na 4.06 1.30

Ease of scheduling collaborative sessions with peers 1 6 na 3.03 1.24

Team members pull their weight 1 6 na 3.70 1.46
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Response Sets or Patterns

We also looked at student responses in terms of potential leniency 
bias and response fatigue. We examined patterns of responses to the 
44 items in the exit survey that used five-point agree-disagree scales. 
Figure B.1 shows the average percentage of responses in each response 
option category for these items. The large percentages (76 percent) of 
“four” (agree) and “five” (strongly agree) ratings could indicate that 
students generally had favorable views of the course or that there was 
leniency in responding. These patterns are similar to those observed 
in end-of-course surveys of the ILE Common Core (Straus and Ward, 
2011). There appears to be less leniency in the postgraduate survey, 
with 44 percent of responses in “agree” and “strongly agree” categories 
(15 items; six-point scales) (see Figure B.2).

Given the length of the exit survey, we also examined response 
patterns for possible automatic or careless responding. We had observed 
such patterns in our previous study of the Common Core (Straus and 
Ward, 2011), suggesting that students tended to “check the box” and 
give the same response across questions. Figure B.3 shows the percent-

Figure B.1
Average Percentage of Each Rating Across Items in Exit Survey
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Figure B.2
Average Percentage of Each Rating Across Items in Postgraduate Survey
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Figure B.3
Percentage of Students Giving the Same Response Across Items in 
Advanced Operations Course and Common Core Surveys
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age of students giving the same answer (e.g., all ones, all twos, etc.) 
across all items that used a five-point agree-disagree scale in the exit 
survey (chart on the left) and in a three of nine surveys administered 
in the resident Common Core course (chart on the right). Results are 
reported in terms of the percentage of survey participants that gave 
80 to 89 percent, 90 to 99 percent, or 100 percent of their responses 
in each category. In contrast to the Common Core, results indicate 
minimal careless responding in AOC, suggesting that the survey is 
not burdensome. For example, less than 2 percent of AOC respondents 
gave the same answer to all questions (versus 6 to 21 percent in the 
Common Core), and less than 5 percent of AOC respondents gave the 
same answer to 90 to 99 percent of the questions (versus 8 to 18 percent 
in the Common Core). One exception, however, was responses to the 
21 items about operations, as indicated by an extremely high coefficient 
alpha (α = 0.97) (14 percent of students gave the same response to all 
these questions). Overall, results for AOC most likely differ from those 
in the Common Core because there was only one exit survey in AOC; 
in the Common Core, multiple surveys likely generated survey fatigue. 
Note that short survey or item response times would also be helpful in 
determining whether students are merely “checking the box,” but these 
data were not available from the version of the LMS in use at the time.

Recommendations for Revisions to Survey Content and 
Format

Based on analysis of the entrance and exit surveys and our pilot test 
of the postgraduate survey, we have some recommendations for survey 
design and future research. Appendix C provides a revised exit survey.

Question Content

First, open-ended responses in the exit survey showed that the closed-
ended or objective questions did not capture a number of important 
aspects influencing students’ perceptions of the class. We recommend 
using closed-ended questions to assess collaboration and other input 
and process issues, as piloted in the postgraduate survey, because these 
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responses can be analyzed more efficiently than responses to open-
ended questions. While it is very useful to include open-ended survey 
questions, we suggest making them more focused.

Second, the exit survey consisted of a large number of detailed 
questions about substantive topics in the course, particularly about 
operations. As described above, students’ ratings were very similar 
across all the operations topics, with no obvious subgroups of ques-
tions. We also question whether students recall how much they learned 
at this level of detail. Thus, we suggest devising questions about sub-
stantive topics at a more general level. Students can note needs for 
specific areas for improvement in their responses to an open-ended 
question about content (already included in the current version of the 
survey). The revised exit survey in Appendix C presents examples of 
general questions, but SMEs are needed to ensure that items are writ-
ten to capture all key course topics.

Third, additional questions about student characteristics, many 
of which were included in the postgraduate survey, are needed to diag-
nose factors that influence learning processes and outcomes. Some of 
these questions can be refined further, e.g., by distinguishing work 
and family (which were included in a single item in the postgradu-
ate survey). It would also be useful to include a question about offi-
cer rank. Moreover, it is essential to include questions about student 
characteristics and reactions to the course in the same survey if the 
intent is to examine the association of these inputs and outcomes while 
maintaining anonymous participation in the survey(s) (which we advo-
cate to encourage candid responses). Some questions, such as readiness 
for AOC-BDL, are more appropriately included in an entrance survey; 
with anonymous participation, these questions can be used to identify 
needs for staff groups as a whole but cannot be linked to exit survey 
responses.

Question Format

The postgraduate survey included some questions that used four- or 
six-point scales with no midpoint, rather than five-point agree-disagree 
scales with a “neutral” midpoint. For questions about knowledge gain, 
in particular, response options were made more specific by asking for 
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the degree of improvement in terms of none, a small amount, moderate, 
or substantial. These types of options seem to provide more unequivo-
cal feedback from students. However, additional research is needed to 
determine whether odd or even numbers of response options are pref-
erable and what response option labels are most informative. Results 
in the research literature regarding the optimal number of response 
options are mixed, as noted in reviews by Chang (1994) and Cox 
(1980). For example, some studies have found that internal-consistency 
reliability is not influenced by the number of response options, while 
other studies have found evidence that either three-, five-, or seven-point 
scales are superior or that the optimal number depends on homogene-
ity of item content. Still others have found that odd numbers of options 
cause response sets or patterns (e.g., central tendency, or the tendency 
to select the midpoint of the scale—although responses in ILE surveys 
tend to show leniency rather than central tendency responses). In addi-
tion to internal-consistency reliability, other measurement character-
istics to consider include the degree to which responses discriminate 
among respondents with different underlying attitudes and the amount 
of information provided by responses. Moreover, to conduct a robust 
test of alternative response options, such methods as administering the 
same questions with different scales to a large sample of individuals are 
needed.

Also note that the use of different response options (true-or-false 
questions, five-point Likert-type scales, four-point Likert-type scales) 
for similar questions (such as questions about readiness for the course 
in the entrance survey) precluded combining responses to create scales 
or groups of items, which are more reliable than single items. In the 
future, using the same set of response options (e.g., four- or six-point 
agree-disagree scales) for similar questions would facilitate analysis.

Finally, to build on the CGSS’s continuous quality improvement 
efforts, we recommend piloting the revised survey to test new questions 
and response option formats. In keeping with these efforts, we suggest 
modifying the items over time as needed. For example, if a particular 
technical issue is resolved, questions about that issue can be eliminated; 
likewise, if changes are made to the course, questions should be added 
to assess reactions to the change.



115

Appendix C

Proposed Exit Survey Questions

The proposed items and response options in Tables C.1 through C.4 
are based on the current course design and technologies; revisions to 
item content or response options will be needed as the course changes 
over time. Where possible, it is preferable to provide response options 
or choices rather than allowing students to fill in the blank. Fixed 
responses will limit the manner in which students provide the infor-
mation, thereby facilitating analysis.



116    En
h

an
cin

g
 C

ritical Th
in

kin
g

 Skills fo
r A

rm
y Lead

ers

Table C.1
Proposed Revisions to Exit Survey—Student Background Characteristics

Item Response Options

Demographic characteristics and experience

What is your component? AC, RC

What is your rank? Major, Lieutenant Colonel

What is your career field? I am Army, but have not yet received a Career 
Field Designation; Maneuver, Fires, and Effects; 
Operations Support; Force Sustainment; Health 
Services; other

At what echelon or equivalent echelon are you most likely to serve 
immediately after graduating from AOC?

Brigade, division, corps

In what type of organization are you most likely to serve immediately 
after graduation from AOC?

Army operational unit, Army generating force 
organization, joint, interagency, other

What is your marital status? Single, married, single with children, married with 
children

What is your employment status? Work full time, work part time, unemployed

When did you complete AOC? 2012, 2011, 2010, 2009, I don’t remember

In what month did you complete AOC? JAN–DEC, I don’t remember

Where were you located when you took AOC? CONUS, OCONUS, both 

Did you PCS, TCS, go on extended TDY, move, or deploy during AOC? Yes, no, do not remember 

Approximately how many hours per week did you spend working on 
AOC? 

1–4, 5–8, 9–12, 13–16, 17–20, more than 20 hours

Did you complete the majority of the AOC content on duty time/paid 
status or on your own time?

Paid time, own time, equal amounts of duty time 
and my own time
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Item Response Options

Why did you take AOC? (Rank order) Improve my professionalism or ability to 
perform in current and expected assignment; 
meet requirements or enhance my chances for 
promotion; other (fill in the blank)

In what year did you complete the ILE Common Core? e.g., 2012, 2011, 2010, 2009, I don’t remember

In what venue(s) did you take the ILE Common Core? Resident at Ft. Leavenworth, resident at a satellite 
location, entirely ADL, entirely TASS, I switched 
from TASS to all ADL or from all ADL to TASS 

Technology reliability; obstacles to participation

To what extent did you have technical difficulties with CBI/flash lessons? Not at all, somewhat, a great extent

To what extent did the following interfere with your ability to work on 
the course:

Work commitments 
Family commitments 
Access to technical support 
Access to a reliable computer 
Access to reliable Internet access

Not at all, somewhat, a great extent

Table C.1—Continued
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Table C.2
Proposed Revisions to Exit Survey—Learning Effectiveness

Item Response Options

Overall perceptions

ILE’s Core Purpose (CGSC Circular 350-1) is “to prepare field grade officers with 
a warrior ethos and war fighting focus for leadership positions in Army, Joint, 
Multinational, and Interagency organizations executing full spectrum operations.” 
Did CGSC achieve the ILE Core Purpose during your ILE experience?

Yes, somewhat, no

If answered “No or Somewhat” in the previous question, what part of the ILE Core 
Purpose was not achieved during your ILE experience?

Open-ended

Did ILE prepare you to operate as a field-grade commander and staff officer in 
full-spectrum...(Select all the apply)

Army, joint, multinational, interagency

Critical field-grade skills

To what degree has AOC improved your: 
Ability to solve complex problems 
Written communication skills 
Oral communication skills 
Organizational leadership skills 
Ability to conduct MDMP

Not at all
A small amount
A moderate amount
A substantial amount

Substantive topics (history, leadership, operations)a

Course meaningfully increased: Five- or six-point agree-disagree scales

My ability to use historical lessons learned as a tool when making military 
decisions
My understanding of land component command operations

My knowledge of the joint operational planning process

My understanding of the Army change management process
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Item Response Options

What wasn’t taught (if anything) in AOC, that should have been taught to better 
prepare you for the positions you have had or anticipate having?

Open-ended

What was taught (if anything) that hasn’t been useful in preparing you for the 
positions you have or anticipate to have?

Open-ended

CBI

Computer-based instruction (CBI)/flash lessons meaningfully improved my 
knowledge of

Military operations 
Military history 
Leadership

Five- or six-point agree-disagree scales

Readings and assignments Five- or six-point agree-disagree scales

Course readings improved my knowledge of course topics

Individual assignments meaningfully contributed to my knowledge of course topics

Group assignments meaningful contributed to my knowledge about course topics

a Rather than asking many detailed questions about course topics, we suggest asking fewer, more general questions. We present 
these items as examples of questions written at a general level; however, SMEs are needed to write questions that capture the 
range of topics covered in the course.

Table C.2—Continued



120    En
h

an
cin

g
 C

ritical Th
in

kin
g

 Skills fo
r A

rm
y Lead

ers

Table C.3
Proposed Revisions to Exit Survey—Learning Processes

Item Response Options

Collaboration and technology

DCO sessions with the instructor meaningfully contributed to achieving AOC’s 
learning objectives

Five- or six-point agree-disagree scales

Online threaded discussions meaningfully contributed to achieving AOC’s learning 
objectives

Group interaction meaningfully contributed to achieving the objectives of the 
course

I learned a great deal from my peers in the class

Members of my group(s) pulled their weight

DCO was effective for group collaboration

My group(s) had difficulties finding time to schedule collaborative sessions

Indicate how the extent to which you agree that each of the following methods 
was for effective for group collaboration

DCO sessions 
Blackboard filesharing 
AKO filesharing 
Email 
Online chat 
Telephone conversations 
Videoconferencing, such as Skype 
Social media (e.g., Facebook, MilBook, blogs, wikis) 
Face-to-face interaction 
Other

Five- or six-point agree-disagree scales;  
did not use

If you selected “Other” to the question above, list the other method(s) your  
group used to collaborate during AOC

Open-ended
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Item Response Options

I received sufficient training on how to use collaborative technologies for the 
course

Five- or six-point agree-disagree scales

DCO was easy to use Five- or six-point agree-disagree scales

Blackboard was easy to use Five- or six-point agree-disagree scales

Please describe any additional comments about the effectiveness of the methods 
your group(s) used to collaborate or recommendations to make collaboration more 
effective.

Open-ended

Table C.3—Continued
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Table C.4
Proposed Revisions to Exit Survey—Student Satisfaction

Item Response options

Virtual classroom environment

The instructor provided adequate interaction opportunities Five- or six-point agree-disagree scales

The instructor provided relevant feedback

I received timely feedback on assignments

The instructor encouraged critical thinking

Overall satisfaction

Overall, I was satisfied with what I learned in AOC Five- or six-point agree-disagree scales

The amount of learning I achieved in the course was worth the effort required 

I would recommend AOC via distributed learning to others

If you answered “disagree somewhat, disagree, or strongly disagree” to the 
question above, what are the main reasons that you would not recommend the 
course to others?

Open-ended

How would you compare the instructional methods in AOC with the method of 
delivery you experienced for the Common Core?

Much worse, somewhat worse, about the 
same, somewhat better, much better 
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Appendix D

Case Study Interview Questions

Interviews were conducted in person or by phone between March and 
August 2012. We followed a semistructured interview protocol. Inter-
views with program or center directors and staff were designed to get a 
sense of institutional supports for DL programs, such as instructional 
designers and professional development for faculty new to DL instruc-
tion. For interviews with instructors, the goal was to solicit information 
about program or course structure, content, learning goals, resources, 
students (including quantity and characteristics), instructors, evalua-
tions, and instructional modality and media mix.

Questions for Program or Center Directors and Staff

1.	 What is your professional background? How long have you 
been directing this program/center?

2.	 Can you describe the history of the program (e.g., when it was 
established, motivation for establishing it, start-up resources 
needed)?

3.	 What is the current status of the program (number and type of 
courses/certifications, students, staff, operating resources, effec-
tiveness, etc.)?

4.	 What types of instructional support does the program/center 
offer instructors?
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5.	 (If the interview included instructional designers) What kinds 
of professional backgrounds do your instructional designers 
have, and how do they work with instructors to design courses?

6.	 Does your program/center offer professional development for 
instructors? If so, what kind of development is offered?

7.	 What successes and challenges has the program experienced?
8.	 Are there plans to change the program, including plans for 

expansion or contraction?

Questions for Instructors

1.	 What is your professional background (including instructional 
experience)?

2.	 What online courses are you currently teaching or have most 
recently taught?

3.	 Can you describe the course(s)? Please provide information 
about the following:
•	 goals, content, and structure
•	 instructional media and modalities
•	 student characteristics
•	 assignments and grading criteria
•	 resources needed to maintain the course(s).

4.	 Briefly describe the history of each course, including
•	 when it was established and why
•	 learning models/theories that underlay the course and instruc-

tional design
•	 your role (if any) in establishing the course.

5.	 Is there an in-residence version of this course? If so, can you 
briefly describe it?
•	 Can students self-select into either venue (in residence or 

online)?
•	 How much overlap is there in instructional design between 

the in-residence and online versions of the course?
6.	 How do you measure the effectiveness of the course? What have 

been the results?
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7.	 What successes and challenges have you experienced in (devel-
oping and) teaching this course?

8.	 What plans, if any, are there to modify the online course in 
substantive ways (e.g., introduce a new type of instructional 
medium, improve an existing medium)?
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