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Abstract. Creating a program to allow instructors of an elearning curriculum to continue developing 
their teaching skills can be a complex task. Such a program must not only be usable and appreciated 
by instructors, but change their classroom practices and ultimately improve student learning. In order 
to approach these goals, it is necessary to use a research-based process from the beginning of the 
creation of the program through its completion. We will describe Cisco Learning Institute’s 
development of an e-learning approach for instructors already teaching an e-learning curriculum in 
the Cisco Networking Academy Program. The presentation of e-learning tools for instructors that 
resulted from this process will complete the session. 
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 1.  INTRODUCTION  
 

Teaching in an e-learning Curriculum 
Teaching with an e-learning curriculum in an in-person 
environment is a challenging task. The management of the 
combination of online, e-learning content with in-person 
instruction requires a delicate balance. Research literature 
suggests instructors should become facilitators who serve to 
guide students as they construct their understanding of 
material. In reality, many instructors continue with 
instructional practices they are most comfortable with and 
have seen modelled as students themselves. These practices 
usually involve transmission of information through lecture, 
with the instructors serving as the expert disseminating all 
the knowledge.  
 
Cisco Networking Academy Program 
An example of these tensions can be seen in the Cisco 
Networking Academy Program, a global program in which 
information technology is taught via a blended program with 
face-to-face classroom instruction, an online curriculum, and 
online assessments. Instructors in the program have a variety 
of backgrounds, ranging from those with extensive technical 
experience and little teaching experience to those who have 
spent decades teaching but have little technical expertise. 
The size and global nature of the program is interesting, but 
presents challenges when creating instructional materials 
that will be relevant across cultures. Since being launched in 
1997, the program has been taught in more than 10,000 
academies in 50 U.S. states and over 145 countries with 
curriculum in nine different languages.  
 
The Cisco Learning Institute (CLI) partners with Cisco 
Systems, Inc. to provide support for the Networking 
Academy Program in a variety of areas. Recently, CLI 
undertook the task of creating a professional development 
program for Networking Academy instructors. The project 

has specific goals of improving classroom instruction and 
eventually influencing student outcomes. This multi-year 
project is in the first phase, the development of instructor 
materials designed to provide teaching strategies and ideas 
for a new curriculum being released. In order to maximize 
the likelihood that the materials produced would impact 
classroom instruction, a research process was instituted from 
the beginning of the project. This research process parallels 
the product development process and serves as a checkpoint 
along the way to ensure that the materials are on track with 
the intended goal. The instructional materials included 
components designed to influence instructional practices 
implemented with the new e-learning curriculum. This paper 
details the research process, the resulting requirements, and 
the eventual e-learning solution developed for instructors. 

 
 

2.  THE RESEARCH 
 
Prior to beginning to design a development solution, we 
engaged in a period of analysis to understand the needs and 
requirements of instructors. This research involved: review 
of the literature, an interview project to determine how 
successful instructors and struggling instructors differed in 
instructional practices, and a series of surveys to determine 
instructor desires and needs.  
 
Literature Review: Professional Development of Teachers 
The literature base on teacher professional development is 
vast. There have been hundreds of articles published in 
scholarly journals over the past five years, and thousands 
more in the years before that. In addition, there are 
thousands of observations and anecdotes published on the 
Internet. Unfortunately, surprisingly few of these measure 
two important outcomes of professional development: 1) 
change in teaching practices and 2) student achievement or 
attitudes. However, with the standards movement that began 
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in the U.S. in the 1990s, student learning outcomes became 
a key focus. Success of professional development began to 
be measured based on increased student learning rather than 
on whether teacher participants were satisfied [1]. 
 
We conducted a review focused on studies that 
demonstrated the effectiveness of professional development 
techniques based on change in teacher practices and/or 
student achievement. In addition, a standard of quality was 
applied such that the focus of the review was on quantitative 
research conducted using experimental or quasi-
experimental techniques and qualitative research conducted 
using rigorous analysis procedures. As a result of this review 
the following aspects of professional development were 
found to influence instructor practice and/or student 
achievement: 
·  Results-driven goals: Programs with clearly articulated 

goals are more likely to produce desired change. [2,3] 
·  Content that provides: 

o In-depth, rigorous subject-area content instruction 
[4,5] 

o Information on how students learn subject area 
content [5] 

o Information on teaching strategies specific to the 
subject area and content [4,5] 

·  Learning strategies that: 
o Teach teachers with the same strategies they should 

use with their students (modelling) [6] 
o Incorporate active learning- providing teachers with 

the means to explore, reflect on, practice and 
problem-solve using the ideas presented [4,7] 

·  Explicitly designing for transfer/ application of learning 
into the classroom [3] 

·  Coherence: Creating a larger professional development 
program rather than single isolated sessions [7] 

 
Literature Review: Learning principles 
The second piece of the literature review focused on 
defining the learning principles instructors should ideally 
use in their classrooms. There is extensive existing research 
that culminates in general learning practices we wanted to 
ensure were encouraged by the instructor materials.  
 
Critical Ideas. Understanding the critical ideas to be taught 
helps improve instruction in a variety of ways. First, it 
allows instructors to set instructional goals. Research has 
shown that setting specific, measurable instructional goals 
increases student achievement [8]. The goals focus students’ 
attention on the important areas and this focus makes it 
more likely that important concepts will be learned. 
 
Second, understanding the critical ideas allows instructors to 
help students construct knowledge. If students understand 
what the big concepts are, they can better organize those and 
understand how they relate to one another. We know that 
experts draw on both their deep knowledge base and their 
understanding of how all the knowledge fits together. Since 
novices typically don't grasp the fundamental principles in a 
field, they don't see how the concepts relate to each other. 
They tend therefore to adopt an idiosyncratic organizational 
scheme for what they are learning [9]. Understanding the 

critical ideas helps instructors ensure the major ideas are 
part of the knowledge students construct. 
 
Relevance. Students often do not see how they will use 
information in “the real world” [10] and their engagement 
with the topic is affected by this perceived lack of 
applicability. Providing real world scenarios demonstrating 
the use of knowledge increases motivation, which is likely 
to lead to an increase in learning [11]. 
 
The second benefit of real world scenarios is the direct 
effect on learning. The development and retention of new 
knowledge depends in large part on the relationship between 
what one is learning and what one already knows (12, 13, 
14, 15). Research shows that as new information is 
presented, it is essential for it to be linked with information 
already known by the student. Cognitive psychology tells us 
that it is these connections that will allow learners to access 
the new information later [16]. Because novices in a field by 
definition don't know the content in that field, they have 
little to which they can relate the things they're attempting to 
learn. In addition, students frequently don’t make logical 
connections between new ideas and prior knowledge [17]. 
Presenting real-world scenarios provides guidance to 
students on how to make the appropriate connections 
between new information and familiar knowledge. 
 
Diverse active experiences. Learning research clearly shows 
that students who are actively engaged in material are likely 
to learn it better. Active learning, initially promoted by 
Dewey as far back as 1924, requires students to do 
meaningful activities and think about what they are doing. 
Introducing even a two minute reflective activity three times 
during a lecture has been shown to improve student memory 
of the material [18]. Numerous other studies have 
demonstrated the efficacy of active engagement in 
improving learning outcomes [19, 20, 21]. In addition, 
nearly all students benefit from having material presented in 
multiple ways, and a struggling student may see it presented 
in a new way and understand it. Therefore, having a variety 
of strategies available for instructors on a given topic is 
likely to increase student learning. 
 
Progress Monitoring. Instructors should actively and 
frequently determine if students understand the material that 
has been presented. This can be done informally through 
questioning and discussion or more formally with 
assessments. Whatever the technique, the goal of progress 
monitoring is to determine systematically and explicitly 
whether students understand what was being presented. This 
then allows for the adjustment of instructional strategies, the 
introduction of other means of explanation, and/or other 
means to ensure students are learning the content. 
 
Determining what successful instructors do 
After reviewing the literature we sought to better define the 
teaching strategies of successful Networking Academy 
instructors. In order to do this, we had to define instructor 
success, which can be done in many ways. However, one of 
the most important measures may be student outcomes. For 
our analysis, instructor success was defined based on two 
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student outcomes: students’ self-rated confidence with 
networking skills at the end of a class and students’ final 
exam scores. In addition, students’ ratings of the instructor 
were used as a third measure. The confidence and instructor 
ratings were obtained from a course feedback form 
completed by each student following each course they take. 
On the form, students rate their instructors on a series of 
items related to their instructor’s teaching, including: 
whether the instructor is prepared, is easy to approach, and 
whether they would take another class from that instructor. 
Factor analyses indicate students’ responses on these 
questions tend to be related to each other, so we can take an 
average of their ratings on all of the questions to form an 
instructor rating score. Similarly, there is a group of 
questions that asks students to rate their confidence 
performing a series of course-related tasks. These questions 
are averaged to form a confidence score. Finally, all 
students complete a final exam at the end of the course, and 
their scores are recorded in a centralized database. 
 
The sample for our research was defined as instructors 
whose students fell in the top 5% or bottom 5% on at least 
two out of three of the following: instructor rating, 
confidence rating, and final exam score. Individuals in these 
groups were invited to participate in an individual phone 
interview about teaching in the Networking Academy 
Program. A total of 37 instructors were interviewed, with a 
nearly even split of instructors from secondary/ high 
schools, 2-3 year technical/ community colleges, and 4 year 
colleges and universities. The regional breakdown of 
interviewees was: 
·  5 from Asia Pacific 
·  3 from Central & Eastern Europe 
·  8 from Western Europe 
·  1 from Japan 
·  5 from Middle East & Africa 
·  15 from US & Canada 
.  
Each participant was interviewed individually by phone. 
Interviews were conducted without interviewer knowledge 
as to which group the instructor belonged. Interviews lasted 
between 30 and 60 minutes depending on the verbosity of 
the interviewee and the number of follow-up questions 
needed. Extensive notes were taken during the interview 
with direct quotations when possible.  
 
Instructors were asked to describe both their general 
approach to teaching networking and a typical class session. 
The most common teaching method is a combination of 
lecture and lab activities. However, the interviews revealed 
significant variation in the emphasis instructors placed on 
various classroom activities. The largest differentiator 
between the top and bottom groups was the difference in 
emphasis on hands-on activities. A majority of those in the 
top group put great emphasis on the hands-on activities. The 
following comments are representative descriptions of their 
approach.  
“I would describe my approach as hands-on in the 
extreme” 
“Hands-on is where I try to get them to understand. I give 
them routers they can put their hands on; some have no 

idea how a network works, it’s so abstract they need to see 
live networks and have to actually get involved.”   
 
In contrast, some instructors in the bottom group did not 
describe labs or hands-on activities at all, for example,  
“I let the modules drive it; each does it at their pace, each 
student has their own computer and the curriculum is on a 
local server. I present the study guide and slides off 
community college sites; I show things on the board, 2-3 
weeks into the module I turn on the test, they have a 
notebook where they get credit for taking notes.”  
 
Others do talk about labs, but as part of a list of other 
activities. For these instructors, hands-on activities are 
clearly not the central part of their philosophy. For example,  
“We start with a PPT presentation, then they read the 
curriculum and ask questions, we do labs if there are any in 
the module, then they take the test.” 
 
In addition to a lack of emphasis on hands-on activities, a 
common practice that emerged in the bottom group was 
reading the curriculum in class. This was far less common in 
the top group. One possible explanation for reading in class 
is that students do not have access to the online curriculum 
at home, so the instructors have no choice. However, even 
the top instructors in Africa, where access is a known 
problem, did not have students reading in class. 
 
When asked about what their students found engaging, there 
was agreement among a large majority of instructors in both 
the top and bottom groups. Hands-on activities were most 
engaging. There were also no education level or geographic 
differences on this question. Students particularly like 
configuring routers even, as one interviewee noted, if they 
don’t know what they’re doing.  
 
There is a discrepancy within the bottom group between 
what they recognize engages students and what they do in 
their classrooms. There appear to be multiple, somewhat 
related explanations that may account for this. First, the 
current CCNA1 curriculum does not have many hands-on 
labs. As one instructor noted, “Because they’re not in the 
routers first, it turns some off right away.” Second, many 
instructors in the bottom group indicated they do not have 
time to develop activities beyond those in the curriculum.  
The top instructors are more likely to make up their own 
activities to supplement what is in the curriculum. For 
instance, one instructor in the top group described how he 
has his students create a mini-communication device with 
electronic equipment in the first couple of weeks of class. 
They then try to get messages from one group on one side of 
the room to the other. Other instructors in the top group 
described creating their own challenge labs. Third, those in 
the bottom group are less likely to have professional 
networking experience and more likely to feel deficient in 
their technical skills. Therefore, they are less likely to have 
the background and ability to go beyond what is offered in 
the curriculum.  
 
A final difference between the top and bottom groups was 
that the instructors in the top group described their approach 
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in more detail, and more often described their reasoning. In 
general, their answers were longer and they often described 
trying different things. So, even the instructors in the high 
group who did not focus their strategy around hands-on 
experiences were able to articulate a strategy and reason for 
implementing it. 
 
What instructors want 
Following the definition of what successful instructors are 
doing, we turned our attention to what instructors wanted in 
a development solution. For this process we used online 
surveys sent to the instructor community. In nearly every 
survey completed, instructors indicated they were more 
interested in receiving training on advanced technical topics 
than training on teaching. However, across surveys 70-75% 
of instructors indicate they are interested in training on 
teaching strategies specific to the curriculum. 
 
The question of the format in which to present development 
options often arises in the Networking Academy. On one 
hand, instructors like in-person training both for the 
opportunity to engage in more hands-on work and the ability 
to meet other instructors. On the other hand, the logistics of 
in-person training including taking time off from teaching 
and the cost of travel are often prohibitive. In addition, 
training topics may not be relevant to what the instructors’ 
current needs are, and so will be less likely to be 
implemented in the classroom.  
 
Instructors were also asked what additional instructional 
materials would be most beneficial to them. They indicated 
that extended labs, which allow students to challenge 
themselves or extend their learning beyond the curriculum, 
are the most useful additional materials. In addition, these 
extended labs can be used by instructors to extend their own 
knowledge. 
 
Summary of instructional requirements 
Based on the research and analysis, the following is a list of 
requirements developed for the instructor materials so that 
they would likely change instructor classroom practices and 
improve student outcomes. 
·  Instructors must be able to access teaching strategies at 

the time they need them in the classroom. The strategies 
are therefore more likely to be implemented. 

·  Provide teaching strategies specific to the content 
·  Encourage focus on hands-on and/or interactive 

activities. 
·  Provide multiple ways to teach topics 
·  Provide all resources necessary for implementation 

rather than requiring instructors to spend more time to 
develop materials to implement. 

·  Provide instructors opportunities to build their own 
technical skills, including case studies and/or extended 
labs. 

 
 

3.  THE SOLUTION 
 
Based on all of the requirements above, we developed an   
e-learning resource called Interactive Course Guides (ICG). 

These ICGs are a series of web-based modules that provide 
teaching strategies and materials at the chapter- or section-
level for a course. Instructors can access the ICG for 
particular content they are teaching at the time they are 
covering it.   
 
Fig. 1 displays a screen shot of the entry page and the 
various sections included in the ICG. Each of the sections 
along the bottom of the screen provides teaching 
information and strategies that encourage teachers to use 
one or more of the learning principles likely to improve 
student achievement.  
 

 
 
Fig. 1. Screen shot of first page of Interactive Course Guide 
 
The Key Ideas, Teaching Goals, and Critical Concepts 
sections all help instructors maintain focus on the major 
ideas in the content. The Key Ideas identify the areas 
instructors need to emphasize for the students’ 
understanding. The Teaching Goals section specifically 
outlines the goals for instructors. By making these explicit, 
it is more likely that they will be achieved. Finally the 
critical concepts section identifies both the concepts 
students must understand to master the chapter and common 
misconceptions students have. 
 
The How to Teach section provides specific teaching 
suggestions particularly aimed at making the content 
relevant and identifying real world examples of the concepts 
in the chapter. It also provides suggestions for activities that 
create multiple ways to address the content. 
 
The Discussion section provides interesting topics and 
scenarios for classroom discussion, providing opportunities 
for instructors to monitor student understanding, and 
provide necessary feedback and correction to their thinking. 
 
The Reflection section provides suggestions for ways to 
allow students to consolidate and deepen their 
understanding by considering additional examples and 
scenarios. 
 
Across the top of the ICG are links to additional materials. 
These include case studies, activities including extended 
labs, videos of instructors discussing the content or showing 
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how to use the equipment, and additional tools. These can 
be used by instructors to expand their own technical 
knowledge and used in the classroom to challenge students. 
 
 

4.  PRELIMINARY RESULTS  
 

During the creation of the Interactive Course Guides, a 
prototype was developed and used to gather feedback on the 
ICGs. A group of global instructors previously formed to 
provide feedback on curriculum and instructional tools 
reviewed the prototype and provided feedback about its 
various components. Tab. 1 displays a summary of their 
quantitative ratings. Instructors overwhelmingly indicated 
that each section would be helpful to them.  
 

Section 
% Rated Helpful or 

Very Helpful 
Key Ideas 100% 
Critical Concepts 89% 
How To Teach 84% 
Discussion 88% 
Reflection 84% 

 
Tab. 1. Ratings of Prototype Sections 
 
Interestingly, when asked to indicate which section they 
were most likely to use, responses were divided across the 
sections. This seems to indicate that different instructors 
have different needs and the provision of a variety of 
resources is needed to meet those diverse needs. 
 
Based on the results of this prototype test, a complete set of  
ICGs were developed for the new curricula. The 
development process involved instructors in both the 
creation of ICGs and their review prior to publication. An 
additional feature was added to allow instructors to further 
influence their continued evolution; instructors are able to 
make suggestions online about each IGC in a comments box 
associated with each ICG. These comments will be collected 
and analyzed to identify what instructors say work for them-
or does not work for them [22].  
 
The ICGs will be evaluated in the coming year to determine 
if they are used, if instructors like them, if using them 
influences instructors’ classroom practice, and if those 
practices influence student outcomes. Results will be parsed 
by geographic regions to determine whether certain teaching 
practices are more acceptable in certain areas and whether 
different pieces impact instructor and student outcomes 
differently in different cultures [23].  
 
 

5. CONCLUSIONS 
 

CLI recognizes the complexity of unpacking instructor 
beliefs about teaching and learning. What it means 
instructionally to teach for successful student outcomes is 
influenced when the instructor is less than confident in the 
content of networking or merely believes the instructional 
role is to transmit knowledge rather than to actively engage 

students in learning. We believe there are several factors, 
discussed below, that are essential when creating a 
professional development program that will influence how 
teachers teach and student learn. 
 
Research and Evaluation Process 
We believe it is essential to engage in research and 
evaluation throughout the development process. Initial 
reviews of current research literature allow for an 
understanding of what has worked in the past and can be 
built on. Second, gaining an initial understanding of what 
successful instructors in the environment do allowed us to 
form a picture of the types of things we want more 
instructors to do. Third, gathering information about 
instructor wishes allowed us to make a product that was 
more likely to be used. Finally, gathering feedback on the 
product prototype allowed us to modify and change 
directions before the ICGs had been fully developed, which 
would have required much greater effort. Each of these 
research activities allowed for a greater likelihood that the 
final product will indeed influence teaching and learning. 
 
From the Community 
In order for instructors to accept and use a professional 
development product, they generally want to feel as though 
they or someone like them has been involved in its 
development [24]. For this reason, instructors were involved 
in both the writing of the ICGs and the review process they 
went through prior to release. This is particularly important 
in the Networking Academy Program because we must have 
on one hand a global view of what will be successful and on 
the other hand, a specific view of what will work in a given 
region, country, or school. The balance between these two 
needs can begin to be addressed by allowing content and 
ideas to emerge from the community itself. We have begun 
this process through both the surveys and development. We 
plan to continue it through the comments feature and added 
community spaces.  
 
Take Advantage of Technology 
The project at this phase did not use all of the latest web 
technology (e.g., Wikis, blogs, etc.). However, even just 
using basic e-learning tools allowed for certain benefits over 
solutions that do not employ technology. First, using the 
Web allows us to get information to people in a consistent 
way. Training in the Networking Academy Program has 
traditionally been accomplished through a tiered train-the-
trainer model in which Cisco passed information to training 
centers, who trained regional academies, who trained local 
academies, who then taught student classes. While this 
design has many advantages, one of the primary 
disadvantages is that the main messages intended to be 
distributed can be diluted or lost. Use of the e-learning 
solutions ensures that a consistent message about teaching 
reaches all instructors in the academy. 
 
Second, use of technology allows us to be nimble with our 
message. Changes can be made to the ICGs quickly and new 
pieces added as they become available. For example, many 
instructors request videos of other instructors and many 
instructors have expertise to share. Videos of these 
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instructors can be added to the appropriate ICGs as they are 
developed, and easily removed if they fall out of date due to 
technology changes. In addition, as instructor needs change, 
we can develop other new materials we may not have 
considered at this point. 
 
In summary, by using a research and evaluation process, 
allowing development to come from the instructor 
community, and taking advantage of technology, the Cisco 
Learning Institute has endeavoured to create instructor 
development materials to improve teaching and learning in 
the Cisco Networking Academy Program. In the coming 
years, we look forward to evaluating and improving these 
materials and developing a complete professional 
development program that will serve instructors throughout 
their careers in the academy. In the process, we will 
continue to expand our understanding of what it takes to 
change instructors’ beliefs about teaching, for that is surely 
what is needed to change classroom practices. 
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