
Designing for Learnability (DesiL): 
An Engine for Informing the Design 

of Easy-to-Learn Microcomputer Interfaces 

Donald J. Winiecki and Terence C. Ahem 

College of Education 
Texas Tech University 

Abstract 
Modern software design is focused at maximizing the 
usability of its products [1, 2, 3]. Once the domain of 
technical experts and "guru's, we are now told that 
computers are "for the rest of us"[4]. 

However, usable software designs still mandate 
some specialized training in their use [3]. As comput
ers become more prevalent in the workplace, individu
als must both maintain their current level of productiv
ity while learning new methods of performing tasks 
t�ey had previously done either manually or using a 
different computer software application. Software that 
minimizes learning time could be of substantial value 
to deadline pressured workers who must take advantage 
of advancing technologies but do not have access to 
special training. 

DesiL (Designing for Learnability) is a methodol
ogy for informing the design of microcomputer soft
ware, that may permit a designer to produce both us
able and more easily learned software applications. 
This methodology is non-deterministic in that it does 
not make decisions for a designer, but rather informs a 
designer's options toward creating software that may be 
more easily learned by the end user. 
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1. Introduction
The capabilities and flexibility of modern computers is 
an awesome testimony to the ingenuity of 20th century 
technology. Television and print advertising declares 
that mastery of computers will bequeath "David over 
Goliath" power and an edge over business competitors or 
fellow students. Once learned, computers provide "one 
button" (or one mouse-click) access to unlimited skills and 
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knowledge. Once the domain of technical experts and "gu
ru's," we are now told that computers are "for the rest ofus" 
[4]. 

In the process of making a computer for the rest of 
us, engineers, scientists, and psychologists have fo
cused much study toward making them more "usable" 
[2, 3, 5, 6]. However, despite their "easy to use" sta
tus, the task of becoming a more efficient computer 
user has remained a difficult and sometimes threatening 
task [7]. Thanks to current practice in HCI, being a 
computer user has become an easier task, but the pro
cess of becoming a computer user, or a more efficient 
computer user is still an awesome task. 

Although publishers of computer software are 
aware of the need to make their products easier to learn 
and use [2, 6, 8] current strategies of software design 
are not always successful in producing an "easy to 
learn" software application [9]. Evidence of this is 
seen in the many different "helping" mechanisms com
puter software publishers have invented including 
printed manuals, on-line "help" glossaries (software 
versions of printed manuals), hypertext help systems 
[6] and on-line demonstrations [10]. Additional evi
dence is supplied by the successful third party and "self
help" publishing industry offering literally hundreds of
book, videotape and software titles to assist a computer
user in learning to use computer software. However,
even the existence of these aids cannot guarantee that a
computer user will correctly interpret the instructions
as intended by their author [11].

2. Software Design Methodology
DesiL is based on the theoretically and empirically 
grounded notion that learning is most likely to occur 
when material to be learned is semantically attached to 
something already known [12, 13, 14] and that incor
porates several parallel "modes of representation" tuned 
to the intended learner 12]. For this reason, the use of 
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visual and linguistic analogies and metaphors are 
commonplace in the design of modern software inter
faces [5, 8, 14, 15, 16, 17]. 

Design methodologies exist that bring potential 
users of software into the software designers world to 
participate in the iterative process of designing inter
faces [18, 19, 20]. These methods permit the designer 
to solicit actual users for their tacit assessment of the 
usability of a professionally designed interface 

However, despite evidence of these methods advan
tages to creating "usable" software, they remain largely 
under the control of specially trained "designers" who 
may unknowingly limit their design efforts to the "in
ner environment" [21] of the task domain, and ignore 
the "outer environment" [21] represented by the user's 
perception of the task and their perception and interpre
tation of the context in which it is performed. Because 
such designs were created out of their context of use, 
they may be more difficult to learn in the milieu and 
perhaps chaotic context of actual use. 

Newby [22] and Cool's [23] research implies that 
other factors are necessary for the creation of "learn
able" software. These factors transcend the notion of 
learning promoted by cognitive-science and suggest 
that a more learnable computer interface should ac
commodate a computer user's current knowledge, expe
riences, and perceptions and interpretations of a com
puter based task and its context of use. Cool [23] de
lineates a three part design focus that incorporates and 
extends both "inner" and "outer" [21] factors of the 
computer user, their environment and the task to be 
performed, including contextual and linguistic dimen
sions delineated by Bruner [12] and Vygotsky [24]. 
This research implies that a computer user's current 
knowledge, experiences, and perceptions and interpreta
tions of a computer based task and its context of use 
may be discovered and delineated using ethnomethod
ological research techniques, and that these findings 
may be used to inform the design of software that is 
not only easy to use but also easy to learn. 

2.1. DesiL Methodology 
DesiL is based on sociologically grounded eth
nomethodological inquiry in which a software designer 
observes and conducts interviews with members of a 
population in situ to determine what methods they use 
to perform their daily duties. Ethnomethodology has 
as its purpose to "analyze everyday activities as mem
bers' methods for making those same activities visibly
rational-and-reportable-for-all-practical-purposes" [25]. 

Traditionally, ethnomethodology has confined it
self to the understanding of singular events with the be
lief that, because the circumstances surrounding events 
are fundamentally non-repeatable, so the analysis of 
these events are non-generalizable in the classic sense. 
However, it is becoming increasingly acceptable to per
form ethnographically grounded studies of work sites 
with the intent of informing the design of human-com-
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puter interactions [26, 27, 28, 29] DesiL continues this 
effort but focuses on using the ethnomethodological 
data for improving the "learnability" of a microcom
puter interface. 

In particular this study was performed through the 
onsite observation of workplace activities and guided 
and open ended interviews similar in format to the an
thropologically grounded "elicitation interview" [30, 
31] and the "20 statements test" [32].

Field notes and interview transcripts were analyzed
using the constant comparative analysis technique [33]. 
These analyses were used to create "contact summaries" 
[34] of the observations and transcripts and as guides in
coding the data to describe the participant's perception
and interpretation of specific human-computer interac
tion tasks and how these were effected by the context of
their work.

These codes were used by the software designer 
during initial design phases, to better "fit" the evolving 
design to the participant's understanding of the task 
domain and context of work. 

3. Research Venue and Population
This study was conducted with four office workers in 
an administrative office located in a Southwestern, 
USA university. This office has recently been 
switched from using stand-alone microcomputers, pa
per-based files and remote access to the university's 
mainframe computer to being connected to a new Lo
cal-Area-Network (LAN). 

This office is comprised of five staff members and 
their supervisor, and is dedicated to administrating the 
college's undergraduate, transfer student and post bac
calaureate enrollment into teacher certification pro
grams, coJlege of education student graduations and to 
assist in the data processing necessary for assigning 
student teachers to local schools for fieldwork experi
ence. The transition of data processing tasks to a 
LAN-based database management system introduces a 
small but "authentic" problem for these workers, the 
transfer of their knowledge and understanding of an "old 
way" of doing their jobs, to a "new way" of performing 
the same jobs with different tools. 

3.1. The Participants 
With the exception of the office's supervisor, all staff 
members of this office are adult women ranging in age 
from 28 to over 50. The research participant's formal 
instruction in the use of microcomputers has been lim
ited to "short courses" in the use of applications soft
ware (word processor, spreadsheet, ... ) at the universi
ty's computer center. Currently, each participant uses 
several common application software packages in her 
individual job duties. 

Each of the participants in this study has a distinct 
"specialization" in the office. Although each is capable 
of filling in for one another to a limited extent, for the 
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purposes of this study, each person's individual respon
sibilities do not overlap. As I have observed, the many 
and varied responsibilities of this office can occasion
ally result in scenes similar to hospital "triage" as stu
dents come and go, with their own individual questions 
and crises. 

4. DesiL's Contribution to Software
Design
As indicated, DesiL is a non-deterministic design 
methodology. This means that interface designers are 
free to analyze and interpret the field based data in terms 
of their own personal design philosophy and in con
junction with accepted industry and psychologically 
grounded standards for HCI design [6, 8, 16, 19, 35]. 
However, from the ethnomethodological inquiry, an 
improved understanding of the context of human-com
puter interaction tasks may be gained, and used by the 
designer to more fully "tune" his or her HCI design for 
the target population. 

In particular, during our conductance of this re
search, it was noted that the qualitative data collection 
and analyses greatly facilitated the conductance of learn
ability focused "cognitive walkthroughs" [2, 36, 37, 
38] of interim interface designs before they were ever
committed to code. It is in this phase of the design
process that we see the greatest benefit for the DesiL
design methodology. Additionally, the effectiveness of
such a priori learnability checks may improve as a de
signer becomes more accustomed to the use of DesiL.

An additional benefit of the ethnographically based 
DesiL methodology, over other methods for ensuring 
software learnability [2, 36, 37, 38] is that it does not 
require any special training for the designer other than 
an "eye" for the [33] and a diligence in data analyses! 

4.1. Testing of Interfaces Designed with De
s iL 
As of this writing (6/95) final analyses of the HCI de
sign has not been completed. A combination of both 
qualitative and quantitative data collection and analysis 
methods is used to assess the learnability of prototype 
interfaces. 

Verbal protocol [39, 40, 41] and elicitation inter
views will be conducted with each participant at two 
day intervals following installation of the software. 
Resulting field notes and interview transcripts are ana
lyzed for the existence of "awareness contexts" [42] and 
"flow" states [43]. Awareness contexts delineate a tax
onomy that indicates a person's level of understanding 
of their partner in an interaction, and "flow" is a psy
chological construct indicating a merging of a person's 
skill and knowledge of a situation. 

Additionally, the software has been designed to 
unobtrusively collect each individual user's software 
command inputs. Tracking discrete command inputs 
during each session with the software results in an "ac-
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tion transcript" of each human-computer interaction. 
Stochastic analyses performed on these "action tran
scripts" permit the identification of patterns of interac
tion as the participants use the software. In terms of 
this research, the existence of a rapid decrease in en
tropy over time, and a statistically significant regular
ity [44] in these "action transcripts" is considered as ev
idence of an easily learned interface design. 

5. Contribution to the Discipline
The discipline of computer software design has two 
purposes: (a) to codify a set of instructions to guide a 
computer in the performance of some task and (b) to 
give a computer user relevant control over that task. 
By better understanding how persons bring their exist
ing contextual knowledge and skills into an HCI and 
use them in completing their duties, this research may 
inform software designers on how to better design and 
develop their products to accommodate user's percep
tions and interpretations of that software. The result
ing products may be easier to learn. 

Additionally, the use of both qualitative and quan
titative data to mutually support each other, may fur
ther inform the practice of software design for learnabil
ity by adding a unique methodology to the researcher's 
set of tools for assessing software designs. 
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