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THE KNOWLEDGE GENERATOR PROJECT 

A report submitted to the 
International Development Research Centre of Canada 

Introduction 

In January 1986, the International Rice Research Institute 
(IRRI) submitted to the International Development Research Centre 
(IDRC) a proposal entitled "Development of Microcomputer 
Instructional Resources." This proposal was to produce a training 
database to document IRRI's technical courses and to provide a 
microcomputer-based software to generate course curricula and 
instructional materials for international agricultural research 
centers (IARCs) and national training systems. 

This report summarizes the original proposal, presents the 
resulting project's activities, evaluates its components, and 
provides future recommendations. 

Background 

IRRI 's project proposal for the development of 
microcomputer-based instructional resource had two objectives: 

a. To provide a menu-driven retrieval system to enable national 
systems to select and adapt training objectives, based on 
IRRI experience, for the purpose of constructing technical 
nondegree curricula and courseware. 

b. To provide a micro-based instructional system to document and 
store technical content of IRRI production courses and to 
generate instructional materials in instantly adaptable 
print-on-paper (POP), slide, and computer-aided instruction 
(CAI) formats. 

The project also aimed to develop computer-based 
instructional materials that can be adapted to meet the goals of 
various levels of IRRI's client systems. Upon completion of the 
project, it was envisioned that this computer software will 
function as a suppr~ mechanism for in-country training 
activities. 

Proposed Activities and Products 

The entire system was developed by IRRI' s Training Center 
(formerly Training and Technology Transfer Department), and 
consisted of four activities: 



Activity I: Data Entry and Shell Programming. 

This involved the design and encoding of both shell and data 
base contents. Specifically, this included: 

0 development of a coding scheme to 
objectives with their respective 
information, 

cross index 
courses and 

learning 
content 

o data entry of courses, objectives, and content frames, and 

o development of a menu-driven system shell that will enable 
the user to instantly access, update, and disseminate contents 
of the data base as instructional materials or course 
curricula adapted to specific needs. 

Activity II: Development of Content Frames. 

This activity designed and produced content information 
frames, complete with text and graphics, for each learning 
objective in the data base. A single learning objective entailed 
3 to 6 frames of content information. 

Activity III: Enhancement of Content Frames and Instructional 
Materials Generation Capability (2 phases). 

Phase I involved enhancing the content frames constructed in 
Activity II by adding color, sound, animation, and a user-
friendly interface. 

Phase II provided a facility in the shell program to 
generate instructional materials not only in CAI, but also in 
35 mm slide and print formats. 

Activity IV: Concept Dissemination. 

The final activity in the project involved a workshop for 
IARC front line personnel for the explicit purpose of sharing 
ideas regarding computer-based training technology, and the 
dissemination of the computer-based instructional concept for 
curricula and media promulgation and utilization to IARC and 
national system training programs. 

The I<nowledge Generator 

Kollowing the approval of the project by the IDRC, work on 
the Kowledge Generator (KG), as it was later called, began. 

~' 
Activity I was preceeded by research and development by the 

Training Center's CAI/CMI unit to determine the necessary 
equipment and software programs for the project. 



The database software selected to encode learning objectives 
was dBase III Plus; TenCore was chosen as the authoring system 
for the information content frames of the objectives. A total of 
3,913 learning objectives from 405 topics of 59 disciplines, have 
been encoded, catalogued and cross-indexed. This makes up 7 IRRI 
short-term group training courses. 

A user-friendly, menu-driven data base shell was developed, 
which enables users to access, update, and print contents of the 
database. The KG shell also allows users to generate course 
curricula adapted to their needs and produce instructional 
materials in three formats (CAI, POP, and slide). A user's 
manual also was completed as a reference guide to first time 
users. 

During Activity II, 1, 709 graphic frames (for 25 topics) 
were produced. A documentation of the production process and 
techniques used was prepared as a guide to illustrators. Of the 
total number of graphic frames completed, 555 were enhanced, and 
formatted with content information in Activity III. This 
comprised 7 topics complete with content frames. 

A TenCore program shell was developed and included in the 
system to enable users to create their own content information 
frames. A procedural manual on how to create and edit content 
frames using TenCore was completed. 

Activity IV, which was intended to disseminate and discuss 7 
the idea of a computer-based intructional curricula and media 
utilization was not performed. Instead, an additional project to 
dissemniate the Knowledge Generator to IARCs and national 
training systems was proposed. This project included 3 
workshops: one being a pilot workshop, another to disseminate the 
KG to international training centers within the region, and a 
third to introduce the KG system to CGIAR institutions. The 
first 2 workshops were conducted but the final workshop never 
materialized due to funding constraints by CGIAR Centers. 

Evaluation of Project components 

Based on comments and observations gathered during the 
dissemination workshop and practical considerations and 
experience in using the system, the following observations can be 
made. 

Coding Scheme 

The coding scheme used by the Knowledge Generator data base 
is functional if the system is used by itself. However, it would 
be convenient -- and appropriate -- that these codes be consistent 
with the Training Center's newly designed coding structure. 



Knowledge Generator Shell 

The menu-driven format of the KG shell makes it quite user-
friendly, especially for first-time users who are not familiar 
with the KG data structure. For advanced users, however, 
repeatedly going through the series of menus may become 
irritating. Workshop participants suggested that a more flexible 
alternative method of accessing the database records should be 
devised. 

The "Generate Curriculum" function should be revised to 
simplify the topic selection process. It also was suggested that 
the program allow users to select not only topics, but objectives 
as well. 

The program is capable of generating instructional materials 
in CAI, slide, pr int, and overhead transparency formats. 
However, such capability considerably increases the KG's minimum 
system requirement. For users who wish to generate the CAI 
programs, they need a 1.2 MB disk drive. A film printer with the 
appropriate driver (e.g., PC Palette) is needed to produce 
slides. To generate OHTs, the appropriate printer should be 
available (e.g., laser printer or plotter). 

Computer-Aided Instruction 

Including a CAI component in the Knowledge Genrator proved 
to be impractical due to the storage space required for its 
graphics files. For example, if there is an average of 80 frames 
in one topic, with each graphio file occupying 4kb, the 
approximate storage space needed for the graphics of 405 topics 
is 80 x 4 x 405 = 129,600 kb or 129 megabytes. Furthermore, the 
7 CAI programs included with the KG system are not interactive in 
its present form. 

TenCore, is essential in the 
However, the cost of this 

may be a constraint for 

The KG authoring system, 
adaptation of content frames. 
software, approximately $1,800, 
government institutions. 

Recommendations 

We believe that the concept behind the entire project, i.e., 
to develop a training database that can generate instructional 
materials in three formats, is still very viable and useful. The 
KG is functional in its present form but can be enhanced through 
revision and modification. These changes have become evident 
over time and through experiential use. 

Practical considerations dictate the need to refocus and 
trim, at least to a manageable degree, the project's goals and 
objectives. Attention also needs to be given to the limited 
resources of the envisioned client system. 



It is recommended that the unexpended portion of the KG 
project funds be dedicated to the development a new, more 
practical system with emphasis on the following: 

o implementation of a coding system consistent with the current 
scheme being used by the Courseware Development Unit of the 
IRRI Training Center 

o a training data base that will consist of IRRI · courses, 
disciplines, topics, objectives, "chunks", and test items in 
textual format. This will include references to IRRI-produced 
publications/instructional materials. Content frames in CAI 
format for each objective will no longer be developed. 

o the use of a hypertext-based shell, which has the capability 
to be both flexible and user-frienly. Such program will allow 
the development of a simplified data base structure with 
minimum programming necessary 

o the program function should only include curricula generation. 


