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Introduction 
Over the years, it has been design education’s purpose to focus on developing the skills 
necessary to design and develop the physical form of objects. The profession is largely 
focused on the creation of form, with an understanding that form has the power to evoke 
interaction. With the growing complexity and increased use of ‘responsive’ three-
dimensional products such as cellular phones, PDAs, and digital cameras, designers must 
shift their focus from design as simply a form-giving process, to design as a process of 
enabling interaction [1]. The way we use a product is as important as what that product can 
do, or what it looks like, thus the issue of what an object means or causes one to do with it 
has moved to the foreground.  
 
This shift in focus begs the need for curriculum development and course work in interaction 
and interface design. In July 1999, leading interaction designers met in Santa Fe, New 
Mexico, under the leadership of the American Institute of Graphic Arts to discuss the 
changing nature of design responsibility in a networked [wireless] economy. The conclusion 
reached by this group was that design is increasingly less about creating objects and more 
about creating experiences, and that this experiential nature of interactive communication 
and products will only accelerate under rapid technological development [2]. Therefore, a 
fundamental shift from designing ‘object and designer’ centered products to ‘experience and 
user’ centered projects must occur. 
 
Background 
The design department at The Ohio State University is unique in that visual communication 
and industrial design are structured under one umbrella. This offers opportunities for 
collaborative learning and research. Many of our visual communication students with interest 
in interactive media and interface design supplement their education through course work in, 
and at the very least, exposure to industrial design. In teaching interaction and interface 
design, our theoretical approach is based upon an exploration of the relationships between 
these interdisciplinary design curricula. The similarities in design process and activity 
between industrial and visual communication design models have aided in structuring a 
process for understanding and teaching interaction and interface design. In this particular 
case, we embrace the syntactical ideas of physical product interfaces and tactile feedback, 
and translate these concepts into screen-based solutions for handheld responsive devices. 
This interdisciplinary approach not only gives our students exposure to a range of interaction 
and interface design concepts, but also provides an opportunity for students to realize the 
points of convergence between industrial and visual communication design. 
 
 



Theory and Purpose 
Screen-based interface design for handheld devices is a relatively new field of study within 
the discipline of visual communication design. For this area of study to mature, we believe it 
necessary to extract appropriate ideology from not only industrial design but also the 
companion disciplines of human computer interaction and cognitive psychology. Visual 
communication students must look to semantic issues to facilitate the design of screen-based 
interfaces that are at the root of program functionality. Furthermore, the idea of designing 
multidirectional paths of navigation, reaction, and feedback (visual and audible) to facilitate 
meaningful multimedia experiences must clearly be defined. 
 
As the body of knowledge, and breadth of applications continue to expand within the 
discipline of visual communication, how do we appropriately integrate the instruction of 
screen-based interface design into current visual communication design curriculum? Our 
strategy has been to look to our companion disciplines for structure, guidance, and principle. 
An examination of the relationships between cognitive psychology, human computer 
interaction, and industrial design activity has proven useful in structuring a process for 
understanding and teaching screen-based interface design for three-dimensional products 
such as cellular phones, PDAs, digital cameras, and other handheld information-retrieval 
systems. 
 
The scope of my research includes the integration of appropriate interface and interaction 
concepts into design education. By applying some of these research concepts into a 
classroom setting, the exchange of ideas between disciplines (visual communication, 
industrial design, cognitive engineering, HCI, and so on) will proliferate at the students’ level. 
In turn, we hope to realize several advances; students better prepared for the unique 
challenges of designing for interactive medium, the addition of key ‘design perspectives’ to 
the body of knowledge, and a collaborative attitude toward problem solving. 
 
Methodology 
Humans interact with handheld screen interfaces at a very intimate level. It is rare that 
someone will demonstrate to colleagues how pleasurable or intuitive their cell phone’s 
interface works. Conversely, if there are deficiencies in an interface, users will quietly find a 
work-around or ignore the function altogether. In either event, broad exposure to these 
interfaces is not seen at the same level as Web sites promoting usability or CD-ROM 
programs promoting innovation. Moving forward, this important but underserved area will 
be important to address for research, teaching, and understanding. 
 
For the past several years, a sequence of auxiliary courses dealing with interaction and 
interface design have been offered in the Department of Design at The Ohio State 
University. For the most part, students studying visual communication attend these courses. 
Project deliverables typically result in the design of a Web site or multimedia CD-ROM. 
Several of these projects have received awards for design excellence. These projects have 
broadened the interface and interaction palette of our students, but do not fully address the 
range and limitations faced when dealing with interfaces for screens in a hand held product 
context.  



 
To address this concern, a 10-week, 600-level course was devised that would specifically 
address the design problem of hand held communication interfaces. The assumed design 
deliverable and the need for interdisciplinary collaboration seemed clear to most students as 
enrollment was 40 percent industrial design students, 40 percent visual communication 
students, and 20 percent cognitive engineering students. The overall student body was split 
between undergraduate seniors and first- and second-year graduate students. This was an 
encouraging sign and a real opportunity for cross-pollination in a studio classroom 
environment. Although somewhat speculative, I believe that previous course enrollments 
had not been interdisciplinary due to the perception of web sites and CD-ROMs residing in 
the domain of two dimensions, therefore, having little or no relevance to industrial designers 
or engineers.  
 
The project deliverable consisted of six key milestones; application of theory, heuristic 
evaluation of a handheld device, identification of personas and scenarios, problem 
identification and resolution, user testing, and findings and recommendations. Students 
began the course by developing a series of interaction studies. These studies were intended 
to promote the concept of cause and effect relationships in the context of screens, as well as 
the application of theoretical principles (figures 3–6). Concurrently, a series of theoretical 
lectures and discussions occurred to establish a baseline knowledge. Donald Norman’s text 
The Design of Everyday Things [3] was used as a core point of discussion. We concluded that the 
text offers good thought, observation, and principle but shows no examples of these 
principles in an applied context. Students were charged with the responsibility of testing 
some of Norman’s principles through the design activity of handheld interfaces. Each 
student selected a handheld communication device they would have access to for the 
duration of the course. Product selections (figure 1) included cell phones, language 
translators, PDAs, digital cameras, MP3 players, and three hypothetical devices; a ride-
sharing assistant, a palm top cookbook, and a mobile cash transactor. Each offered a range 
of interface and interaction strategies, as well as unique opportunities for analysis, design, 
and evaluation. 
 



         

 
Students were asked to perform a heuristic analysis [4] of their products interface. These 
heuristics covered principles such as visibility, feedback, organization, functional groupings, 
affordances, and natural mapping. At the conclusion of this phase, students developed 
persona and use case scenarios. This strategy has value in two key areas. First, the personas 
facilitate a user-centric design process by creating a visualization of an actual user. Second, 
the scenarios guide the designer in focusing on a work flow and tasks that a particular 
persona would perform, assuring usability and usefulness. 
 

 
 
 
 
 
 
Upon completion of this sequence of activities, students identified areas for improvement 
and redesign. These areas included, but were not limited to, task flow, the display of type and 
iconography, organization, number of controls, navigation efficiency, conceptual models, 
feedback and visibility, cause and effect relationships, labeling, and natural mapping. 

Figure 1. Students evaluated an array of handheld 
communication interfaces. Each product offered a 
range of interface and interaction schemes, as well as 
unique opportunities for analysis, design, and 
evaluation. 

Figure 2. Students applied a personas-scenario design 
strategy that facilitates user-centric principles. This strategy 
helps designers visualize all product touch points and in -
context use cases. It also aids in identifying issues of 
usability and usefulness. In this case, the scenario of using a 
hypothetical ride-sharing device is shown. 



Preliminary solutions were developed and evaluated through a series of constructive 
critiques. 
 
Final solutions were then tested with actual users. This was viewed as a critical component to 
the success (or failure) of the student’s project. Too often student projects conclude with an 
evaluation solely from the instructor. This was an opportunity to validate the function and 
aesthetics of what the students actually created. Testing methodology was drawn from 
Jeffrey Rubin’s text, Handbook of Usability Testing, which covers user-centric principles, an 
overview of usability testing, test preparation and logistics, selecting participants (in our case 
based on defined personas), conducting tests, findings, and recommendations [5]. 
 
Results of Teaching 
Our results of teaching at The Ohio State University have yielded a diverse group of 
solutions to screen-based interface design. The following studies were developed as a warm-
up exercise prior to designing solutions in an applied context. This intermediate stage forces 
the student to think specifically about the interaction, and function an interface may suggest. 
The objective was to develop a family of interfaces supporting the actions of rotate, scale, 
drag, and push (shown left to right in figures 3–6). Interfaces were constrained to a square 
configuration, using pictorial images only. Although these interface studies are not placed in 
an actual context, it does challenge the student to integrate interface and interaction concepts 
introduced in class. 
 
The establishment of clear boundaries and a consistent display format thread the controls. 
By establishing consistency over the different controls, some principles are recognized from 
one control to the other. This visual language standardization, user interaction, and feedback 
aid in creating an understandable interface. 
 

              

 
 

            

Figure 3. The use of contrast implies function, and 
a hierarchy is created through the use of tonal 
values and graphic juxtaposition. A standard visual 
language is created by the use of ellipses, and each 
control has a distinct character representing its 
function. Once the controls are engaged, they 
carry a kinetic quality that is appealing and self -
teaching. 

Figure 4. This series utilizes arrows as a symbolic 
reference to direction. The use of arrows builds on 
conventions established in directional signage 
systems and graphical user interfaces. The linear 
visual language lacks contrast as seen in figure 5, 
but is relatively clear in its communication via 
interaction. 

Figure 5. The organization of geometric graphic 
elements and the use of contrasting line work 
make an interesting series. Its success is 
dependent on the use of dotted lines and motion to 
imply interface semantics. Although the semantics 
before interaction are fairly understandable, the 
controls clearly communicate through interaction. 

Figure 6. This series utilizes iconography to 
represent (or mimic) a physical interaction. By 
establishing a visual thread through the controls, 
functionality is recognized and learned from one 
control to the next. Viewed by some as intuitive, 
building a consistent point of orientation however is 
difficult. 



Once students reflected on the interface exercises, they proceeded with a heuristic evaluation 
of a handheld device. These evaluations were constrained to the screen display, but in many 
cases, tactile buttons had some association with screen activity and communication. Specific 
problems were identified and resolved through a design activity. Solutions were user tested 
and data was gathered using qualitative and quantitative methods. Users were able to interact 
with product solutions either by on-screen simulations created in Macromedia Flash or paper 
prototype testing [5]. Findings and recommendations were presented in a case study format 
that included:  
• Situation analysis (current product conditions) 
• Identification of personas and scenarios 
• Problems, opportunities, and threats (trends or external developments) 
• Design objectives (and principles applied) 
• Solutions (with appropriate alternatives) 
• Testing methodology 
• Test results 
• Conclusions 
• Appendix (including questionnaires and release documents) 
 
The following project excerpts typify the assortment of problematic issues that occur with 
handheld communication device screens and the range of solutions that can be developed. 
Each appropriately utilizes interface design principles synthesized with a user-centric design 
process. Product brands remain anonymous. 
 
Project 1: Cellular Telephone Interface 
The telephone evaluated was found to have various functions and control elements for 
improvement. Some of the device’s functions contained interface elements or task sequences 
that were confusing to users or deemed unnecessary. Other functionality was found to be ill 
placed within the phone’s menu system or poorly labeled. These deficiencies hinder the 
user’s ability to locate needed functionality as well as the completion of tasks. 
 
Due to the small size of the display (figure 7), readability was difficult for several users 
tested. Additionally, it did not provide an overview of functionality options. One of the areas 
addressed by this student (visual communication) designer was to maximize the display area 
by using basic typographic principles while considering the display’s resolution. The solution 
(figure 8) shows a clear information hierarchy: time, day and date, mode, and available 
functionality. Different color solutions were tested for optimal readability under different 
lighting conditions. All icons were redesigned considering resolution, recognition, clarity of 
meaning, status, and visual unity. 
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Project 2: Digital Camera Interface 
This low cost digital camera with zoom has received favorable reviews for its size, features, 
and included peripherals. Ideal for the entry-level consumer, it provides both automatic and 
manual modes. Our analysis and observation of users revealed that point-and-shoot activities 
were fairly easy to perform, although the display only shows five of the six available menu 
options. Task difficulties and interface shortcomings became apparent, however, once users 
attempted to use some of the camera’s advanced functionality.  
 
In this situation, the student (visual communication) designer intended to solve several 
problems. Among these problems were the issues of functional hierarchy and task structure. 
A notable solution was the student’s resolution to issues dealing with visibility and feedback. 
As with virtually all digital cameras, users interact with some level of operation through an 
LCD display. Tactile buttons control the movement through menus and actuate functions. 
In many instances, opaque expanding and collapsing menus obstruct any view of an 
intended photographic subject. This may not be a problem in some scenarios, but occludes 
any visibility when attempting to adjust and preview changes to exposure, aperture, or white 
balance settings (figure 9). This issue was resolved by revising the behavior of the menu 
structure and GUI. Only the appropriate or in-context menu is displayed (figure 10). This 
allows users to see real time changes to the preview when adjusting exposure, aperture, and 
white balance controls (figure 11). Feedback is immediate and visibility is maximized. 

 
 
 

Figure 7 Figure 8 



            Figure 12           Figure 13         Figure 14             Figure 15  

 
Project 3: Mobile Commerce 
The reality of digital cash, smart cash, or mobile wallets is just around the corner. We are 
already seeing cellular phones being used to transact with vending machines and parking 
meters in Europe. We believe our interface designers should be prepared for this new mobile 
commerce modality. As advances occur, rather than being placed in a reactionary position, 
this student (industrial) designer took a forward look at some of the opportunities and risks 
of creating a mobile commerce interface.  
 
The research and design approach used for creating a digital cash interface was to focus on 
how goods, cash, and commerce get exchanged. By looking at the patterns of human 
interaction, an understanding was gained of the affordances that are critical for migrating 
from a currency-based system to a digital system. Interactive concepts were mocked-up and 
hypothetically applied into the screen display of a cellular phone. These mock-ups were then 
tested to determine whether adoption rates and confidence levels could be higher for the 
target user if the digital cash interface mimicked current monetary transaction in a simple 
and fun way. Testing showed that users could quickly understand the process of transaction 
via the proposed animated icon based solution. 
 
The proposed solution was based on the concept of animating a sequence of event 
analogous to a physical transaction. Users begin by selecting the functionally via the billfold 
interface (center of figure 12). It displays the current amount in user’s account, which may 
hypothetically be tied into a bank or PayPal® account. Users then continue the transaction by 
imputing a password or login entry (figure 13). Once authorization occurs, the icon in the 
center reaches left and ‘withdraws’ a specified amount of money from the billfold icon 
(figure 14). A vendor or recipient is identified via an infrared signal, radio frequency, or user 
preset. Upon confirmation the icon in the center reaches right to ‘give’ the currency to the 
vendor or recipient (figure 15). The user’s account balance is then updated and a receipt of 
transaction is sent via email or text message. 
 

 
    
 
 



The testing data showed that the targeted user group was ready to adopt this new paradigm. 
Surveys articulated that although there were reservations regarding security, the design of the 
interface facilitated adoption by integrating all the benefits of current monetary exchange, 
i.e., cash, credit cards, or checks, while making the process simple, easy, convenient, and 
pleasurable. 
 
Summary 
This recent experience has shown our students the importance of collaboration, the 
synthesis of ideas, and given a holistic perspective to designing handheld communication 
interfaces. Our students were able to visualize and understand the contributions of their 
colleagues and how different design orientations solve problems. The interdisciplinary 
atmosphere fostered throughout the course has afforded our design students a better 
understanding of which elements and limitations come into play during the design process 
and how users interact with responsive systems.  
 
Conclusion 
Several important concepts have been realized by examining the issues relevant to handheld 
communication interface design. Having an understanding of these concepts, and then 
applying them at appropriate levels of the design process, can begin to yield screen-based 
interfaces that truly meet or exceed the expectations of users. As the field of interface and 
interaction design education matures and the range of applications expand, it will become 
increasingly important to formalize these collaborative learning environments into design’s 
curriculum thread. Because interface and interaction design require the interaction of a user, 
a foundation of guiding principles from a range of expertise must be synthesized into the 
designer’s armamentarium. By building a collaborative learning environment into our 
curriculum at The Ohio State University, we believe our students are better equipped to 
deliver more effective and meaningful interfaces that improve the user experience. 
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