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Abstract.Creating a program to allow instructors of an ele® curriculum to continue developing
their teaching skills can be a complex task. Suphogram must not only be usable and appreciated
by instructors, but change their classroom prastarel ultimately improve student learning. In order
to approach these goals, it is necessary to ussearch-based process from the beginning of the
creation of the program through its completion. W@l describe Cisco Learning Institute’s
development of an e-learning approach for instmsctready teaching an e-learning curriculum in
the Cisco Networking Academy Program. The presimtadf e-learning tools for instructors that

resulted from this process will complete the sassio
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1. INTRODUCTION

Teaching in an e-learning Curriculum

Teaching with an e-learning curriculum in an ingmer
environment is a challenging task. The managemettieo
combination of online, e-learning content with ierpon
instruction requires a delicate balance. Resedtetature
suggests instructors should become facilitators séroe to
guide students as they construct their understgnaih
material. In reality, many instructors continue hwit
instructional practices they are most comfortablth and
have seen modelled as students themselves. Thestces
usually involve transmission of information throuigieture,
with the instructors serving as the expert dissatmg all
the knowledge.

Cisco Networking Academy Program

An example of these tensions can be seen in theoCis

Networking Academy Program, a global program inacluhi
information technology is taught via a blended pang with
face-to-face classroom instruction, an online cuttim, and
online assessments. Instructors in the program aaagiety
of backgrounds, ranging from those with extensaahhical
experience and little teaching experience to tiwise have
spent decades teaching but have little technicpkertise.
The size and global nature of the program is istarg, but
presents challenges when creating instructionaleriads
that will be relevant across cultures. Since béangched in

has specific goals of improving classroom instirctand
eventually influencing student outcomes. This rygtr
project is in the first phase, the developmentrstructor
materials designed to provide teaching strategnesideas
for a new curriculum being released. In order toimize
the likelihood that the materials produced wouldpatt
classroom instruction, a research process wasitestifrom
the beginning of the project. This research propesallels
the product development process and serves aschptiet
along the way to ensure that the materials areamk twith
the intended goal. The instructional materials uded
components designed to influence instructional tpres
implemented with the new e-learning curriculum.sTpaper
details the research process, the resulting regeinés, and
the eventual e-learning solution developed forriregors.

2. THE RESEARCH

Prior to beginning to design a development solytiwe
engaged in a period of analysis to understand ¢eelsiand
requirements of instructors. This research invalvediew
of the literature, an interview project to deterenihow
successful instructors and struggling instructdferéd in
instructional practices, and a series of surveydet@rmine
instructor desires and needs.

Literature Review: Professional Development of Tess

1997, the program has been taught in more than0Q0,0The Jiterature base on teacher professional dewedop is

academies in 50 U.S. states and over 145 countriis
curriculum in nine different languages.

The Cisco Learning Institute (CLI) partners withs

vast. There have been hundreds of articles puldishe
scholarly journals over the past five years, amugands
more in the years before that. In addition, there a
thousands of observations and anecdotes publishettheo

Systems, Inc. to provide support for the Networkingnternet. Unfortunately, surprisingly few of theseasure
Academy Program in a variety of areas. Recently] Clyyo important outcomes of professional developméit:

undertook the task of creating a professional dgraknt
program for Networking Academy instructors. The jpcb

change in teaching practices and 2) student aahieneor
attitudes. However, with the standards movemerithibgan



in the U.S. in the 1990s, student learning outcobeEmme
a key focus. Success of professional developmeyarbéo
be measured based on increased student learnivey than
on whether teacher participants were satisfied [1].

critical ideas helps instructors ensure the majieas 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 engement
We conducted a review focused on studies thatith the topic is affected by this perceived lack o
demonstrated the effectiveness of professionalldpieent applicability. Providing real world scenarios derswating
techniques based on change in teacher practice®randhe use of knowledge increases motivation, whichkedy
student achievement. In addition, a standard ofitjusas to lead to an increase in learning [11].

applied such that the focus of the review was aantjtative

research conducted wusing experimental or quasihe second benefit of real world scenarios is tirect
experimental techniques and qualitative researciducted effect on learning. The development and retentibmew
using rigorous analysis procedures. As a resutiefreview knowledge depends in large part on the relationsatpreen
the following aspects of professional developmermrenv what one is learning and what one already knows (B2
found to influence instructor practice and/or stnide 14, 15). Research shows that as new information is

achievement:

Results-driven goals: Programs with clearly artioedl

goals are more likely to produce desired chang8] [2

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:

presented, it is essential for it to be linked witformation
already known by the student. Cognitive psycholtals us
that it is these connections that will allow leam® access
the new information later [16]. Because novicea field by
definition don't know the content in that field,eth have
little to which they can relate the things theytgempting to
learn In addition, students frequently don’'t make logica
connections between new ideas and prior knowledg@g [
Presenting real-world scenarios provides guidanoe t
students on how to make the appropriate connections
between new information and familiar knowledge.

0 Teach teachers with the same strategies they should

use with their students (modelling) [6]

Diverse active experiencelsearning research clearly shows

o Incorporate active learning- providing teachergwit that students who are actively engaged in materelikely

the means to explore, reflect on, practice and

problem-solve using the ideas presented [4,7]
Explicitly designing for transfer/ application adrning
into the classroom [3]

to learn it better. Active learning, initially prated by
Dewey as far back as 1924, requires students to do
meaningful activities and think about what they doéng.
Introducing even a two minute reflective activityde times

Coherence: Creating a larger professional develapme during a lecture has been shown to improve stuchemory

program rather than single isolated sessions [7]

Literature Review: Learning principles

of the material [18]. Numerous other studies have
demonstrated the efficacy of active engagement in
improving learning outcomes [19, 20, 21]. In adufiti

The second piece of the literature review focused diearly all students benefit from having materiaggented in

defining the learning principles instructors shoudeally
use in their classrooms. There is extensive exjs@search
that culminates in general learning practices watee to
ensure were encouraged by the instructor materials.

multiple ways, and a struggling student may seeedsented
in a new way and understand it. Therefore, havingréety
of strategies available for instructors on a gitepic is
likely to increase student learning.

Critical ldeas.Understanding the critical ideas to be taugHerogress Monitoring Instructors  should actively and

helps improve instruction in a variety of ways. sEirit
allows instructors to set instructional goals. Resk has
shown that setting specific, measurable instruefiqgoals
increases student achievement [8]. The goals fsients’
attention on the important areas and this focusemak
more likely that important concepts will be learned

Second, understanding the critical ideas allowsuotors to
help students construct knowledge. If students ratded
what the big concepts are, they can better orgah=e and
understand how they relate to one another. We kitnat
experts draw on both their deep knowledge basetlzeid
understanding of how all the knowledge fits togeti8nce
novices typically don't grasp the fundamental pples in a
field, they don't see how the concepts relate tth esher.
They tend therefore to adopt an idiosyncratic oizgional

frequently determine if students understand theeriadtthat
has been presented. This can be done informalbyugjtr
guestioning and discussion or more formally with
assessments. Whatever the technique, the goalogfrgss
monitoring is to determine systematically and eoipli
whether students understand what was being prekeries
then allows for the adjustment of instructionahstgies, the
introduction of other means of explanation, andatier
means to ensure students are learning the content.

Determining what successful instructors do

After reviewing the literature we sought to betiiefine the
teaching strategies of successful Networking Academ
instructors. In order to do this, we had to defingtructor
success, which can be done in many ways. Howewer ob
the most important measures may be student outcdroes

schemefor what they are learning [9]. Understanding th@ur analysis, instructor success was defined basetivo



student outcomes: students’ self-rated confidendéh widea how a network works, it's so abstract theycheesee
networking skills at the end of a class and stuslefital live networks and have to actually get involved
exam scores. In addition, students’ ratings ofitiséructor
were used as a third measure. The confidence abtdiétor In contrast, some instructors in the bottom groigh ribt
ratings were obtained from a course feedback foraescribe labs or hands-on activities at all, faregle,
completed by each student following each coursg thike. “I let the modules drive it; each does it at theiace, each
On the form, students rate their instructors oredes of student has their own computer and the curriculsmn a
items related to their instructor’'s teaching, imtthg: local server. | present the study guide and slidék
whether the instructor is prepared, is easy toagur, and community college sites; | show things on the bpar@
whether they would take another class from thatuetor. weeks into the module | turn on the test, they have
Factor analyses indicate students’ responses ose th@otebook where they get credit for taking notes.”
questions tend to be related to each other, scaweake an
average of their ratings on all of the questiondoton an Others do talk about labs, but as part of a listotifer
instructor rating score. Similarly, there is a gvoof activities. For these instructors, hands-on adtisitare
questions that asks students to rate their corgelenclearly not the central part of their philosophgr Example,
performing a series of course-related tasks. Thesstions “We start with a PPT presentation, then they redm t
are averaged to form a confidence score. Finally, aurriculum and ask questions, we do labs if theeany in
students complete a final exam at the end of thesep and the module, then they take the test.”
their scores are recorded in a centralized database

In addition to a lack of emphasis on hands-on &igs; a
The sample for our research was defined as insigict common practice that emerged in the bottom group wa
whose students fell in the top 5% or bottom 5% bleast reading the curriculum in class. This was far lE@®mon in
two out of three of the following: instructor ragin the top group. One possible explanation for readingass
confidence rating, and final exam score. Individualthese is that students do not have access to the onlimécalum
groups were invited to participate in an individygdone at home, so the instructors have no choice. Howesxgm
interview about teaching in the Networking Academyhe top instructors in Africa, where access is @vkm
Program. A total of 37 instructors were intervieweith a problem, did not have students reading in class.
nearly even split of instructors from secondaryfhhi
schools, 2-3 year technical/ community colleges|, 4iyear When asked about what their students found engatiiece
colleges and universities. The regional breakdown evas agreement among a large majority of instrudtotsth

interviewees was: the top and bottom groups. Hands-on activities waost
- 5 from Asia Pacific engaging. There were also no education level ogrggdic
3 from Central & Eastern Europe differences on this question. Students particuldike
8 from Western Europe configuring routers even, as one interviewee notfethey
1 from Japan don’t know what they're doing.
5 from Middle East & Africa ) ] o
15 from US & Canada There is a discrepancy within the bottom group ketw

what they recognize engages students and whatdbéeg

Each participant was interviewed individually byope. (heir classrooms. There appear to be multiple, sdrae
Interviews were conducted without interviewer knesge related explanations that may account for thisstFithe
as to which group the instructor belonged. Intevgidasted Current CCNAL curriculum does not have many harmis-o
between 30 and 60 minutes depending on the veybokit labs. As_one_ instructor notedBt—.fcause they're not in the
the interviewee and the number of follow-up questio routers first, it turns some off right awaySecond, many

needed. Extensive notes were taken during thevietgr [NStructors in the bottom group indicated they do have
with direct quotations when possible. time to develop activities beyond those in the icutum.

The top instructors are more likely to make up rthein

Instructors were asked to describe both their gane@ctivities to supplement what is in the curriculuffor
approach to teaching networking and a typical céession. NStance, one instructor in the top group described he
The most common teaching method is a combination BfS his students create a mini-communication dewitie
lecture and lab activities. However, the interviewsealed €lectronic equipment in the first couple of weekscass.
significant variation in the emphasis instructotaced on They then try to get messages from one group orsiieeof
various classroom activities. The largest diffeinr e room to the other. Other instructors in the gwpup
between the top and bottom groups was the differénc described creating their own ch_allenge labs. Thindse in
emphasis on hands-on activities. A majority of thasthe the bottom group are less likely to have profession
top group put great emphasis on the hands-on tesivithe netyvorkmg_ experience and more likely to feel_ defit in
following comments are representative descriptiohtheir their technical skills. Therefore, they are legell to have

(eny

approach. the background and ability to go beyond what i in
“l would describe my approach as hands-on in thdhe curriculum.
extreme”

“Hands-on is where | try to get them to understahdive A final difference between the top and bottom g®was
them routers they can put their hands on; some have that the instructors in the top group described taygproach



in more detail, and more often described theiropig. In

general, their answers were longer and they ofeseribed

trying different things. So, even the instructamsthie high

group who did not focus their strategy around haords
experiences were able to articulate a strategye@asbn for
implementing it.

What instructors want

Following the definition of what successful instirs are
doing, we turned our attention to what instructeested in
a development solution. For this process we usdheon
surveys sent to the instructor community. In neahery
survey completed, instructors indicated they wererem
interested in receiving training on advanced texdiriopics
than training on teaching. However, across survé&35%
of instructors indicate they are interested innireg on
teaching strategies specific to the curriculum.

The question of the format in which to present dewaent
options often arises in the Networking Academy. @
hand, instructors like in-person training both fthe
opportunity to engage in more hands-on work andatikity
to meet other instructors. On the other hand, ahéstics of
in-person training including taking time off froreaching
and the cost of travel are often prohibitive. Indigidn,
training topics may not be relevant to what theringors’

These ICGs are a series of web-based modules ribvatlp
teaching strategies and materials at the chaptesection-
level for a course. Instructors can access the 6G
particular content they are teaching at the timey thre
covering it.

Fig. 1 displays a screen shot of the entry page taed
various sections included in the ICG. Each of thetiens
along the bottom of the screen provides teaching
information and strategies that encourage teactwensse
one or more of the learning principles likely topirave
student achievement.

current needs are, and so will be less likely to be

implemented in the classroom.

Instructors were also asked what additional insional
materials would be most beneficial to them. Thedidated

that extended labs, which allow students to chgéen

themselves or extend their learning beyond theiauum,
are the most useful additional materials. In additithese
extended labs can be used by instructors to extexidown
knowledge.

Summary of instructional requirements
Based on the research and analysis, the follovairglist of
requirements developed for the instructor matergalghat
they would likely change instructor classroom picas and
improve student outcomes.
Instructors must be able to access teaching siested
the time they need them in the classroom. Theesfies
are therefore more likely to be implemented.
Provide teaching strategies specific to the content

Fig. 1. Screen shot of first page of InteractiveiGe Guide

The Key lIdeas, Teaching Goals, and Critical Corgept
sections all help instructors maintain focus on thajor
ideas in the content. The Key ldeas identify theaar
instructors need to emphasize for the students’
understanding. The Teaching Goals section speltfica
outlines the goals for instructors. By making thesgglicit,

it is more likely that they will be achieved. Filyalthe
critical concepts section identifies both the caquise
students must understand to master the chaptecanchon
misconceptions students have.

The How to Teach section provides specific teaching
suggestions particularly aimed at making the cdnten
relevant and identifying real world examples of tdeaicepts
in the chapter. It also provides suggestions ftividies that

Encourage focus on hands-on and/or interactivgeate multiple ways to address the content.

activities.
Provide multiple ways to teach topics

The Discussion section provides interesting topérxl

Provide all resources necessary for implementatiagtenarios for classroom discussion, providing opmities

rather than requiring instructors to spend moreetim
develop materials to implement.

Provide instructors opportunities to build their row

technical skills, including case studies and/oesged
labs.
3. THE SOLUTION

Based on all of the requirements above, we devdigre
e-learning resource called Interactive Course GU{HIEG).

for instructors to monitor student understandingyd a
provide necessary feedback and correction to thiking.

The Reflection section provides suggestions for svay
allow students to consolidate and deepen their
understanding by considering additional examplesl an
scenarios.

Across the top of the ICG are links to additionatemials.
These include case studies, activities includinterded
labs, videos of instructors discussing the conterghowing



how to use the equipment, and additional tools.s€hean

be used by instructors to expand their own technicdiscussed below,

knowledge and used in the classroom to challengtests.

4. PRELIMINARY RESULTS

During the creation of the Interactive Course Gsjda
prototype was developed and used to gather feedirathe
ICGs. A group of global instructors previously fadto
provide feedback on curriculum and instructionabl$o
reviewed the prototype and provided feedback abitsut

students in learning. We believe there are sevabrs,

that are essential when creating a
professional development program that will influerftow
teachers teach and student learn.

Research and Evaluation Process

We believe it is essential to engage in researcth an
evaluation throughout the development process.ialnit
reviews of current research literature allow for an
understanding of what has worked in the past amdbea
built on. Second, gaining an initial understandafgwhat
successful instructors in the environment do altbwe to

various components. Tab. 1 displays a summary eif thform a picture of the types of things we want more

guantitative ratings. Instructors overwhelminglyditcated
that each section would be helpful to them.

% Rated Helpful or

Section 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 secttbay
were most likely to use, responses were dividedsacthe
sections. This seems to indicate that differentricsors
have different needs and the provision of a variety
resources is needed to meet those diverse needs.

Based on the results of this prototype test, a ¢etmset of
ICGs were developed for

instructors to do. Third, gathering information abo
instructor wishes allowed us to make a product thas
more likely to be used. Finally, gathering feedbackthe
product prototype allowed us to modify and change
directions before the ICGs had been fully developduch
would have required much greater effort. Each aséh
research activities allowed for a greater likelidabat the
final product will indeed influence teaching andrieing.

From the Community

In order for instructors to accept and use a psibesi
development product, they generally want to feethasigh
they or someone like them has been involved in its
development [24]. For this reason, instructors vievelved
in both the writing of the ICGs and the review s they
went through prior to release. This is particulanyportant
in the Networking Academy Program because we mast h
on one hand a global view of what will be succdssfd on
the other hand, a specific view of what will worka given
region, country, or school. The balance betweesetttao

the new curricula. Theeeds can begin to be addressed by allowing comieht

development process involved instructors in botle thideas to emerge from the community itself. We hlegun

creation of ICGs and their review prior to publioat An
additional feature was added to allow instructargurther
influence their continued evolution; instructore able to
make suggestions online about each IGC in a conanex
associated with each ICG. These comments will tleated
and analyzed to identify what instructors say wiorkthem-
or does not work for them [22].

The ICGs will be evaluated in the coming year ttedweine
if they are used, if instructors like them, if ugithem
influences instructors’ classroom practice, andthibse
practices influence student outcomes. Resultsheilparsed
by geographic regions to determine whether cettsohing
practices are more acceptable in certain areasvaether
different pieces impact instructor and student owtes
differently in different cultures [23].

5. CONCLUSIONS

CLI recognizes the complexity of unpacking instanct
learning. What it mearfsecond, use of technology allows us to be nimbta wur

beliefs about teaching and
instructionally to teach for successful studentcoates is
influenced when the instructor is less than comfida the
content of networking or merely believes the indinnal
role is to transmit knowledge rather than to adyivengage

this process through both the surveys and developriiée
plan to continue it through the comments feature ashded
community spaces.

Take Advantage of Technology

The project at this phase did not use all of theskaweb
technology (e.g., Wikis, blogs, etc.). However, revast
using basic e-learning tools allowed for certaindfgs over
solutions that do not employ technology. First,ngsthe
Web allows us to get information to people in asistent
way. Training in the Networking Academy Program has
traditionally been accomplished through a tierentthe-
trainer model in which Cisco passed informatiorirgoning
centers, who trained regional academies, who tdaioeal
academies, who then taught student classes. White t
design has many advantages, one of the primary
disadvantages is that the main messages intenddik to
distributed can be diluted or lost. Use of the arng
solutions ensures that a consistent message aaching
reaches all instructors in the academy.

message. Changes can be made to the ICGs quiakiyean
pieces added as they become available. For exampley
instructors request videos of other instructors amahy
instructors have expertise to share. Videos of ethes



instructors can be added to the appropriate ICGbegsare [10] Perdue, D. S.: A Descriptive Study of Developmental

developed, and easily removed if they fall out afeddue to
technology changes. In addition, as instructor aegtinge,

we can develop other new materials we may not have

considered at this point.

In summary, by using a research and evaluationessyc
instructof12]

allowing development to come from the
community, and taking advantage of technology, Giero
Learning Institute has endeavoured to create ictstru
development materials to improve teaching and legrin

the Cisco Networking Academy Program. In the coming

years, we look forward to evaluating and improvihgse
materials

and developing a complete professional

development program that will serve instructorotighout
their careers in the academy. In the process, wé wi

continue to expand our understanding of what iesato

change instructors’ beliefs about teaching, fot thasurely
what is needed to change classroom practices.

(3]

[4]
[5]

[7]

(8]

[15]
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