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Build a SCORM 1.2 Conformant Lectora is a very popular tool
Course with Lectora 2007 for developing e-Learning

content. Because many devel-
By Nicholas Bird
opers need to create courses
he world of e-Learning content development is o
that will integrate seamlessly

. . ) .
ways, content is still the “Wild West” of learning. with a LMS, this week’s article
There is a variety of tools available for companies to use focuses on some tips and

to develop e-Learning. Many of these tools can be used tricks for making SCORM:-
to produce simple to complex e-Learning courses. These

still a complex and inconsistent place. In many

conformant content with
tools are valuable to companies because they are de- lect i King i
signed to simplify the process of packaging SCORM ectora. It you are working I

content for use and tracking in the Learning Manage- Lectora for the first time, you

ment System (LMS) of your choice. definitely should take advan-

In my experience with developing content for various corporations, the tools tage of the information here!

are often not well understood and the people responsible for using them are
offered limited training. While the tools are easy to use, they all have features
and nuances that the training never seems to cover. | often joke with people
that the most important questions you will have about a tool will never occur to

A publication of

you during training. This means that the communities supporting the tools, and Ve THE ELEARNING
the experiences people share, are the most valuable assets available to a con- L > UI LD
tent developer.

In this article, | will discuss the common practice of developing content with
the intent of getting it to seamlessly integrate with a LMS. The value of this arti-
cle will be in the tips and tricks for making SCORM 1.2 conformant content -
that you create with Trivantis’ Lectora Professional Publishing Suite 2007 SP5 EX tr (= | ’ nsi gh ts
(56100) work properly. Specifically, | will focus on content that includes a scored
assessment, and | will address communicating achievement of the required min-
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imum score to the LMS. This should prepare you to
build similarly structured content that will work in your
LMS.

(Editor's Note: If you are not familiar with Lectora,
you may want to read Len Perkins' article, “Using Lec-
tora to Repurpose e-Learning Content — Can It Really
Deliver?” published August 7, 2006 in Learning Solu-
tions. Perkins' article provides a more introductory
view of working with Lectora.)

Templates and content structure in
Lectora

In my experience, one of the elements you must mas-
ter for success with Lectora is the proper use of course
templates. The version of Lectora Professional Publish-
ing Suite described here provides the option to “Save
Title as Template” on the File menu. This is important, as
it allows you to build a shell that is common to all of your
courses, and to save it for use as a starting point in future
content development. This should be very exciting for
anyone interested in rapid e-Learning development, or
in content development standardization.

Lectora offers a wide variety of options for creating
custom e-Learning content. In this article | will limit dis-
cussion of specific presentation layer objects, such as
buttons, pages, and actions, to instances where the
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use of the objects is critical to the performance of a
course loaded into a SCORM-conformant LMS.

A basic template would contain these basic elements,
and | will describe them as you would use them to build
a SCORM-conformant course:

* A Title (Course container) and an Assignable Unit

(Lesson)

* A Chapter and one or more Pages (Module)

* A Test

I'l also describe what it takes to communicate with
the LMS, and the publishing process.

T 1ite Propertes x|

Ganers | Backzound  Cortert | Frames | Addticnal fles | Author Cartrol | Traraticns |

Window
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Learning Solutions e-Magazine™ is designed to serve as a catalyst
for innovation and as a vehicle for the dissemination of new and practical
strategies, techniques, and best practices for e-Learning design, devel-
opment and management professionals. It is not intended to be THE
definitive authority ... rather, it is intended to be a medium through which
e-Learning professionals can share their knowledge, expertise, and expe-
rience. As in any profession, there are many different ways to accomplish
a specific objective. Learning Solutions will share many different per-
spectives and does not position any one as “the right way," but rather
we position each article as “one of the right ways” for accomplishing an
objective. We assume that readers will evaluate the merits of each article
and use the ideas they contain in a manner appropriate for their specific
situation.

The articles in Learning Solutions are all written by people who are
actively engaged in this profession — not by journalists or freelance writ-
ers. Submissions are always welcome, as are suggestions for future top-
ics. To learn more about how to submit articles and/or ideas, please visit
our Web site at www.eLearningGuild.com.

[’3 Figure 1 Title Properties



The Title and Assighable Unit

In Lectora, the Title is the container that holds all the
course objects. A Title can contain multiple Assignable
Units. Assignable Units will be explained in more detail
shortly, but basically they are lesson-size learning ob-
jects.

The Title has a variety of properties on various tabs,
(see Figure 1 on page 2), but there is one critical value.
To add an Assignable Unit to a Title, the Type of Title
radio button on the Content tab in the Title Proper-
ties window must be set to: AICC/SCORM/Course-
Mill (3.x and above) Published Title, as shown in
Figure 1. Lectora automatically creates an Assignable
Unit when you do this.

Title: Child objects

The Title has child objects defined for the entire
Title. You can build these objects into a Lectora tem-
plate to avoid further modification. A typical example
would be creating actions and a text block that defines
variables used to display a page counter. You can use
the value of the variables set by the actions to assign
a modifiable page count value to a Text Block object.
The Assignable Unit can then inherit these objects, and
use them to display a page counter such as “Page 1
of 25" on the screen.

The Assignable Unit

In order to be SCORM-conformant, the course must
contain an Assignable Unit. The Assignable Unit defines
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the maximum score on the Test, and the mastery score
the learner must achieve in order to receive completion
credit. You can track each Assignable Unit in a course.
For the example in this article, the course will con-
tain one Assignable Unit with one graded test. The re-
quired values set for the Assignable Unit can then be-
come part of your template. This makes it possible to
enforce consistency between courses, and to ensure
proper configuration of items built using the template.
In my experience developing content in Lectora, | have
found it desirable to structure content this way to sim-
plify the build and tracking of tests. You can also build
untracked knowledge checks into the courses as needed

to help the learner master content and prepare for suc-

cessful completion of the test at the end of the course.

m Figure 2 Assignable Unit
Properties Window
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It is important to understand that the Assignable
Unit needs the values shown in Figure 2 on page 3 for
Maximum Score and Mastery Score. The Maximum
Score is the best score the learner can receive on the
test for this Assignable Unit. The Mastery Score is the
score the learner must get in order to receive credit for
completing the course in the LMS. The defaults, 100
and 75, respectively, do not appear in the Properties
Window when it opens, and the developer can leave
those fields blank (see the field labels in Figure 2).
However, | personally prefer to explicitly define these
values (by typing them in) to avoid confusion. All of the
other values shown in Figure 2 are the defaults that
appear when the Window opens. In this case, there is
no time limit for the Test.

Assignable Unit: Objects

A series of objects can be added directly under the
Assignable Unit object to define global features such
as user interface images, navigation buttons, a progress
bar, and the table of contents. (See Figure 3.) You
should build these objects into the template and not
modify them. If you built the template properly, these
objects will be sized, positioned, and formatted as
needed in the template. You can also add pages as
children to the Assignable Unit if desired.

Chapters and Pages

In Lectora you can use Chapters to organize the con-
tent of the course. Every learning organization generally
will use their own language for groups of pages. Others
might refer to a Chapter as a Module or Lesson. Each
chapter will consist primarily of Pages and the objects
for those Pages. Chapters can also contain Actions if
variable manipulation is required. For example, if you have
a Chapter that does not connect linearly to the content,
you may want to hide the page count. An example of
this could be Course Help. You would organize such a
feature in a Chapter, but it would only be accessible
through a link from within the course.

For the purposes of building a template in Lectora,
you would want to provide a sample Chapter that shows
the developer the base formatting. This may include any
Actions for a typical Chapter, as well as critical Pages
within a Chapter that have specific formatting. An exam-
ple would be the first and last Pages of a Chapter. If
they are the same in all content Chapters, it is beneficial
to build their layouts into the template.

If the content has a specific Help Chapter, or other
content that is consistent across all courses, these
Chapters should be built completely and be part of the
template. Typically the course will have a Help Chapter
for items such as navigation, support, assessments,
and so on. The more work the template can eliminate
for the developer, the better.
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Pages

The Page in Lectora is the presentation object. The
Page allows you to present content to the learner in
the form of text and graphics, audio, video, and anima-
tion, to name a few of the more common options. As
with the Chapter, the Page itself requires little format-
ting, once set up. As a development team, you will det-
ermine whether Pages appear in the Table of Contents,
the naming convention for each Page, what objects
the Page does and does not inherit, any transitions for
the Page as the course moves from page to page, and
the use of metadata for the Page.

The children of a Page object include all the items
positioned on that Page. Typical objects would include
text blocks, images, audio, and video.

Page properties

The name of each Page in Lectora is important. You
should give each Page a descriptive and unique name.
No two pages should have an identical name, as dupli-
cations can generate warnings during the publishing
process.

Using the Inherit tab (see Figure 2), the developer
determines which objects the Page will include or ex-
clude. What is available to that Page is dependent up-
on what the parent object has inherited. For example,
suppose you have built your navigation buttons as chil-
dren to the Assignable Unit. If you want them available
on a page in a Chapter within the Assignable Unit, the
Chapter cannot exclude the inheritance of those but-
tons. If the Chapter has excluded the buttons, the
Page does not have the ability to include or exclude
those buttons.

Metadata can be added for every resource object
(that is, animated image, audio, document, image, vid-
eo) or page object. For SCORM-conformant courses
in Lectora, metadata publishes as standard XML meta-
data into the accompanying imsmanifest.xml file. Lectora
has very useful help documentation for creating meta-
data for an object. You can manage metadata from the
Property tab for an object.

= A001
i |ma] Large Border bar
i [mle] Botiom bar
i [mli] Top border
. [w4] Top Border Bar

rE; Table of Contents 1

While the tools are
easy to use, they all
have features and
nuances that the train-
ing never seems to
cover. ... [TThe most
important questions
you will have about a
tool will never occur
to you during training.
This means that the
communities support-
ing the tools, and the
experiences people
share, are the most
valuable assets avail-
able to a content
developer.

m Figure 3 Assignable Unit
Objects



Objects in Lectora

Lectora allows the developer to incorporate a wealth of
objects into the content of the course. This section will
briefly identify the objects that Lectora 2007 SP5 sup-
ports. There are two classes of objects (more or less),
and | will refer to these as Lectora objects and Impor-
ted objects.

What does that mean? There are objects that are
already fully built within Lectora (see Table 1). There
are also files that are added to the course in Lectora
but which require externally imported files to complete
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but for our purposes | am only going to focus on four
of the tabs. These are control properties that support
the SCORM conformance of the course.

Test Content Tab

The Content tab in Figure 4 offers options to the
course developer that determine how the test will
function. For the purposes of this example, | chose to
show the learner feedback for each question, and to
require that the student answer all of the questions on
the test.

the object build (see Table 2).

Tests

While Lectora offers both Tests and Surveys, the Table 1 Lectora Objects
current example only includes a Test. The simplest way Obi I

bject Type Description

to describe the difference between a Test and a Sur- ! P P
vey is that a Test has scoring options on the Results Equation Modifiable like a Text Block, and published as an Image
tab of the Properties window.

There are nine tabs on the Test Properties window, Form Object Lectora help defines a Form as providing a means of commu-

nicating a collection of data outside the Lectora title.
Crestproperies = Menu You can build a custom menu to provide the learner with spe-
When Compited/Passed. | When Cancsled/Faied | Transtons | cific functionality, such as a non-linear navigation menu.
General I Backaground I Inhert Cortert Fesults I Response

You can use this feature to display a customizable progress
bar on the screen.

Progress Bar

¥ Show per question feedback from each question

¥ Ensure that student answers all questions on the test

Reference List Gathers, and displays in a list, all of the references captured

for the objects in the Title.

™ Retain answers to all questions betwsen sessions

Tiriie: allawed ﬂ rrirutes:

[ Random Selection of Pages

™ Timed Test

Table of Contents Displays a list of the contents of the course usable for naviga-

tion.
Chonse j pages randomlyfrom the test for each studsrt

Text Block

Table 2 /mported Objects
|

Used for adding textual content to a Page object.

ok | Cawel | Hep
- Object Type Supported Formats
m Figure 4 Test Properties — Content Tab
_ Animation GIF, SWF, SPL
E
Wher Completed/Passed | When Cancsled/Fai | Trnstone | Audio WAV, MIDI, AU, AIFF, MP3, WMA, Real Networks Streaming,
Genersl | Background I Inhesit I Content | Response Windows Media S’[reaming

¥ Show test results to student afterend oftest ¥ Customized Test Results

E g::\v\el ::1?:15:: soore of the test, nobthe questions and answers BUttOn GIFv BMP: PNG1 JPG: JPEG: TIFFv WME EMF

I Include test scors in overall score
Lowest Paseng Sezre [72 2] Document TXT, RTF

r~ Results Submission
" Email results of test " Submit test to CGl program . . .
[ Submitin Meted [POST =] External HTML Java Applet, Header Scripting, Shockwave Movie, Flash Movie, Other,
XMEM"‘“:' _ Object ASP scripting, JSP scripting, Meta tags, Top-of-file scripting, PHP

o ma'L_ B :T scripting, Cascading Style Sheet, ColdFusion, ASPNET (.aspx)

Ernafl Subject Line: est Results

s T image GIF, BMP, PNG, JPG, JPEG, TIFF, WM, EMIF G A

¥ Show the student & success dislog i submission iz successful

IPIX Image IPX, IPS
oK | _Concel | _ ke | Video AVI, MOV, MPG, RM, WMV, ASF, Real Networks Streaming,

Windows Media Streaming

m Figure 5 Test Properties — Results Tab



Test Results Tab

The Results tab in Figure 5 on page 5 is important
to ensure the test communicates properly with the
LMS. (You do not need the Results Submission sec-
tion of the Results tab for SCORM communication of
the test results.) SCORM-conformant content uses
SCORM communication to pass values to the LMS.
In this example, we chose to show test results to the
learner at the end of the test. To meet customer re-
quirements for presentation, we customized the re-
sults. We selected the option to Grade the test. Each
test question has a weighted value, which the system
tracks to determine if the minimum passing score of
75% is achieved.

When Completed/Passed Tab and When
Cancelled/Failed Tab

The developer has the ability to control the path of
the learner through the course, depending on whether
the learner has passed or failed the test. In my exam-
ples in Figures 6 and 7, you can see that we chose to
allow the learner the opportunity to retest as needed.
The flow of the course was controlled by creating a
Chapter for pass and fail scenarios. Each Chapter had
unique content based on their result. Achieving at least
75% on the test takes the learner to a page within the
success chapter. That page informs the learner of their
successful completion, and provides instructions for
exiting the course. More importantly, we added two
actions that modified the necessary course variables
to the success page as children.

Communicating with the LMS

In this course, we needed to capture and communi-
cate to the LMS two critical pieces of information. The
first variable tracked was AICC_Score. As defined in
Lectora’s help, “AICC_Score has the AICC score for
the title that is the sum of all of test scores in the course.
If you modify the value of this variable within the con-
tent of a course that contains more than one automati-
cally graded test, the modification may/will be lost when-
ever the student completes an automatically graded
test” We chose to create an action on the success
page to force the value of this variable to be set as
shown in Figure 8. This ensured that we send only the
final score from their attempts to the LMS.

The second item we chose to track was AICC_Lesson
_Status. Again as defined in Lectora’s help, “AICC_
Lesson_Status contains the current status of the course
within the AICC LMS. Lectora sets the value of this
variable to "incomplete," and leaves the completion
status of the course up to the LMS to determine, based
on the current AICC_Score for the student and the
value the instructor used for the Mastery Score when
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the course was published!” We chose to set parame-
ters around this variable as shown in Figure 9 on page
7 to control when the value is set to complete.

For this course the Condition shown in Figure 10
on page 7 demonstrates how the LMS would not dis-
play a Completed status until the learner received at
least a 75% score on the course test. The variable in

E
General | Background | Inherit I Content | Results I Response

When Completed/Passed | When Canceled/Failed I Transitions

Action: IGD To ﬂ
Target: IChaptar. Section, or Page j
Name: | Course Pass j Seroll To: I Top of Page j
ok | Cened | Heb
I Test Properties X
General I Background I i | Response
When Completed/Passed Transitions
Action: IGo To j
Target: IChapter. Section, or Page j

Name: [  Retest Options 7] Seroll To: | Top of Page |
ok | ol | Heb
Dacoonproperies

General IConditionI Bse |

Action Name I.—'.ICC Score

On: |Sho'.'; 'I
Action: Ilv'lod'rf',' Variable j

Target: I_l_ICC_Scora

j New Varable

Valug: |'v'1R:Direct_Erﬁr}-_llwnice_%sessm

Modffication Type: ISet Variable Cortents ﬂ

| Delay befors action | :ll sennmds
I [ suathior, Coritrl

o]

Cancel Help

[’4 Figure 6 Test Properties
— When Completed/
Passed Tab

m Figure 7 Test Properties —
When Canceled/Failed Tab

E Figure 8 AICC_Score
Action



Lectora ties to the value set in Figure 8. During our
negative testing we found this was the most consistent
way to ensure our required functionality held with the
LMS tracking the courses. Not to assert it was a Lec-
tora limitation, as it could have been some other cus-
tomization we made, a condition of the LMS we were
integrated with, and so on.

Publishing

The final part of producing SCORM content in Lec-
tora is publishing the course. The Publish menu offers
a variety of options, but the relevant choice for this dis-
cussion is Publish > Publish to SCORM/Web-Based.
There are two steps to the publishing process.

The first step is a high-level error check that ensures
the content is consistent to the point it will not immedi-
ately fail the publishing process. All errors and warn-
ings should be resolved to ensure a published course
will function properly in a LMS.

Errors are the more severe of the two. An error might
display if you build a course with an Assignable Unit
but without a scored assessment. By definition, a course
with an Assignable Unit, intended to be SCORM con-
formant, needs either a scored test or a manual modifi-
cation to the AICC_Score or AICC_Lesson_Status
variables, so the LMS can track the score or the com-
pletion.

Lectora will not allow you to publish with any errors
present. A typical warning will appear if you have two
Pages with the same name. Again, these should be
resolved before publishing.

Once the first publishing step has completed with-
out issue, a Publish button appears. Clicking the Publish
button opens the Publish SCORM Location window
shown in Figure 11.

Not all the values shown are required, and many are
the default values. For our purposes, we chose to make
our content SCORM 1.2 Conformant, to have the
course send Test/Survey Question Interactions to the
LMS, and to prompt to restore the last viewed location
within the LMS. Each company will decide what data
to track and functionality to enable. The version of
SCORM is important, to ensure the content will func-
tion properly with your LMS.

The other critical tab for our development was the
Options tab shown in Figure 12 on page 8. Again, we
left many of the defaults as is, but it is important when
you publish to ensure the Publish All Pages/Resources
in the Title radio button is selected. Store the Publish-
ed Title in a Zip file is also helpful, as this is the most
common method for sharing a SCORM-conformant
package with an LMS administrator for upload.
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Conclusion

While we did not disclose the nuts and bolts of our
development in this article, | hope that the information
presented is helpful and potentially useful for other

x
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Cancel | Help |
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Course Creator: ICoumeCreator
Course ID: ICUurseID

Course Title: ISampIeT‘rtIe

Course |s:
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(Course Description Goes Here

Additional Keywords:
{Comma Separated)

[™ The published courss will be prasented in a separate window than the LMS.
¥ The published course will report Test/Survey Question Interactions to the LMS.

¥ The published course will prompt to restore the last viewed location within the
LMS

o]

Cancel Help

I3 Figure 9
AICC_Lesson_Status

4 Figure 10
AICC_Lesson_ Status
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[ Figure 11 publish
SCORM Location



people working in Lectora for the first time. Lectora is
a very easy tool to learn and build with. You can make
many of the features complex, but with just the infor-
mation in this article you should understand the funda-
mentals of SCORM development in Lectora, and be
capable of putting simple, SCORM conformant con-
tent together. Using some of the power features of
Lectora, such as the Title templates, can allow you to
produce these simple SCORM-conformant courses in
a very rapid and repeatable way. ;E_

rze with Aszessment'\Sample Title‘\scorm"\html

Choose Folder |

" Publish Only Updated Pages/Resources
% Publish All Pages/Fesources in the Title

¥ Use JavaScript Title Manager

¥ Store Published Title in a Zip File

[¥ Create ALT Tags for Images and Buttons

¥ | Include Tiitle fanager Frame

™ Convert accented characters in page names to ASCII
[™ Generate short ASCIl HTML page names

o]

Cancel | Help

51

SCORM Options  Options | FTP Options | Proxies |

Fublish
Destination Foldsr:

g.] Figure 12 Publish SCORM Location —
Options Tab
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