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Design thinking and design processes ease our dependence on such
creativity, because they help us to utilize our entire environment and base of
knowledge. Therefore, designing with a positive lens is a frame, metaphor,
and method with great promise of enhancing the consciousness of and the
engagement with design processes in our organizational life.
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TOWARD A POSITIVE DESIGN
THEORY: PRINCIPLES FOR
DESIGNING MOTIVATING
INFORMATION AND |
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ABSTRACT

Due 10 the strategic, economic, and social significance of information and
communication technology development and use, a better understanding
of factors that contribute to technology acceptance and use decisions can
be extremely important. In this chapter, we posit that one of the
Sfundamental reasons thatr people uftilize technology is to support their
well-being by fulfiling their various needs. Taking this motivational
perspective, we suggest that the purposes and utilities of information and
communication technology should support various human needs. Using a
motivational approach to study technology design is intended 1o be
positive. We revisit some fundamentals that may have been forgotten and
we unearth the intrinsic drive of technology development and use. As a
first step toward a design theory, we propose fen design principles to
achieve high motivating information and communication technology.
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INTRODUCTION

Information and communication technologies are artifacts (Benbasat &
Zmud, 2003; Orlikowski & Tacono, 2001). In this chapter, we use the terms
information and communication technology, information technology.
information systems, and technology interchangeably. Emphasizing the
artifact aspect of information and communication technology provides an
opportunity to examine it fundamentally and holistically. As a human-made
thing, ideally, information and communication technology is envisioned
purposely to fulfil human needs and to support human values. Creation and
design should then be guided by such understanding. Information and
communication technology eventually should be used for its intended
purpose. Such use should be within a certain context, and should affect
humans and their surroundings. However, whether this use and impact
match the envisioned needs and values is a question to be studied. This has
implications for future design and practice with a new technology.

This process of envisioning, designing, creating, using, and causing
various effects forms the lifecyele of the technology. Examining technology
in terms of its whole lifecycle and its fundamental purpose is to study it from
a holistic viewpoint, providing advantages that would not otherwise accrue.
Very often, we see that the technology lifecycle is divided into parts that are
disconnected from each other and from its fundamentals, and are being
examined by scholars with different perspectives. in different disciplines. For
example, we have seen situations where designers of a technology,
sometimes driven by innovations as incentives, have no idea or interest in
its fundamental purposes, its potential acceptance and use by intended
users, and its potential impacts on users and their surroundings. We have
also seen social science studies on the use and impact of technology that
focus primarily on technology as it has been used, not as it might be used
(Malone. 1985); and the results of such studies do not necessarily feed back
to the next round of envisioning. design, and creation. The holistic view calls
for collaboration and cross [lertilization among all related parties. The
emphasis is on how to design information and communication technology in
such a way that they fit naturaily into human lives and human
organizations, and cause the desirable effects.

Taking this holistic lifecycle view of information and communication
technology. we use a motivational perspective to reframe issues in
technology design and usec. This perspective is intended to approach
information and communication technology design with a positive lens, by
focusing on valuation of information and communication technology and a
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feed-forward attitude. It is to revisit some fundamentals that may be
forgotten and to unearth the intrinsic drives of technology design and use.
Questions such as “Why do people initiate, continue, stop, or avoid using
information and communication technology?’ “*Why do technology use
behaviors vary in intensity?” and “How can our understandings of these
two questions help us design desirable technology that people really want to
use?” naturally warrant a motivational perspective in investigations.
Motivation theories explain human’s various needs, the relationships
among needs, psychological states, attribution, and environmentat factors
and their impact on goal-oriented commitments. Such understanding can
contribute directly to various design tasks including, for example,
instructional design (Small, 1998; Small & Arnone, 1998/1999) as well as
information and communication technology design. Specifically. we discuss
such understanding’s role as contribution to technology design via the
guidance of a design theory.

To take a motivational perspective on technology design and use is to
take a human-agency perspective: transformations of organizational
practice are enacted in technology use by individual users (Boudreau &
Robey, 2005; Orlikowski, 2000). Organizations invest a great deal of capital
in information and communication technelogy, hoping for improved
employee productivity, increased strategic advantages, and a competitive
edge. Development firms and other stakeholders have increasing invest-
ments in new technology, hoping they will attract potential consumers
during their trials with the technology and trusting that consumers
eventually will decide to purchase and use it. Although continually evolving,
technology does not determine its own trajectory of development and use.
It is the individual users who create and innovate, and bring the values of
technology to life.

An information and communication technology design theory is intended
to inform and to guide design. Two decades ago, Malone argued that unlike
explanatory theories (Y because of X"') and predictive theories (“If X, then
Y™}, design theories emphasize how to achieve goals (“"In order to achieve
Y, do X)) (Malone, 1985). Malone continued to say that design theories
may include: (1) techniques for clarifying goals to be achieved by the
systems, (2) taxonomies of actions that might help achieve goals. and
(3) guidelines for selecting actions (Malone, 1985).

A design theory can take one or several perspectives. For example,
Malone listed four perspectives for design-oriented theories for orguniza-
tional interfaces: information processing perspective, motivational perspec-
tive, economic perspective, and political perspective (Malone, 1985). In this
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paper, we would like to advance to design theories from a motivational
perspective. We believe that this is complex enough to deserve a careful
examination for its own sake. Design theories with multiple perspectives can
be built on our understanding of single-perspective theories.

In this paper, we focus our attention on developing a set of design
principles. Design principles are high-level and largely context-free design
goals (Te'eni, Carey, & Zhang, 2007). Principles are more fundamental,
widely applicable, and enduring {(Shneiderman & Plaisant, 2005). Design
guidelines, on the other hand, are narrowly focused (Shneiderman &
Plaisant, 2005), specific, and context-dependent rules for designers to follow
(Te'eni et al., 2007). Design principles are primarily derived from theoretical
understandings of humans and their interactions with environments but
also based on design experiences and practices, thus design principles are
also called heuristics (Nielsen, 1993, 2000; Shneiderman & Plaisant, 2005).
By focusing on design principles from a motivational perspective, our work
is one step closer to a motivational design theory.

The rest of the paper is organized as follows. We first summarize the
findings in modern motivational studies in areas that are pertinent to
technology design and use behaviors (Section “Understanding motiva-
tion”). In Section “Technology related behaviors and environmental
factors”, we develop a set of design principles based on our understanding
of motivation and existing technology design practices and technology use
behavior studies. Our discussions connect to some of the most recent
information and communication technology design efforts, such as
aesthetics, emotional design, personalization, and user experience design.
Our work can also tie early design efforts (such as user-centered design and
usability) into a general motivational framework, although our main focus
in this paper will be on framing design principles from a motivational
perspective. Section “Design principles” provides future directions for a
motivationat design theory and design practice. We hope that this paper
inspires researchers and practitioners to continue the investigation of a
motivational approach in designing human-centric technology artifacts that
people want to use because they have the ability to support and improve
users’ performance and well-being, and thus their lives.

UNDERSTANDING MOTIVATION

In this section, we start with the concept of motivation and its role in
behavior. We introduce several important motivational concepts, along with

Toward a Positive Design Theory 49

a framework of motivational sources. We discuss the relevance of using a
motivational perspective to study technology design. This section provides a
base for further discussions in Section “Design Principles”, where design
principles are developed.

Motivation, Behavior, and Motivation Sources

The concept of motivation has been defined in many ways in the literature.
The Oxford English Dictionary {2005) defines motivation as “the conscious
or unconscious stimulus for action toward a desired goal, especially as
resulting from psychological or social factors.” This definition identifies two
jmportant motivational inftuences: psychotogical factors and social factors.

Modern motivation studies attempt to answer two questions: what causes
behavior? and why does behavior vary in its intensity (Reeve, 2005)?
A theory of motivation explains why people do what they do; it explains the
processes that give behavior its energy (behavior strength) and direction
(behavior purpose). Energy implies that behavior has strength — that it is
relatively strong, intense, and persistent. Direction implies that behavior has
purpose — that it is aimed or guided toward achieving some particular goal
or outcome (Reeve, 2005) or avoiding some particular situations (Higgins,
1998).

Modern motivation studies suggest that a person and his/her environment
influence each other, thus forming a person—environment dialectic, and both
person and environment constantly change (Deci & Ryan, 1985; Higgins,
1997, 1998; Reeve, Deci, & Ryan, 2003). In the dialectic, the environment
places demands on the person to adjust and accommodate to it; the person
acts on the environment out of an intrinsic motivation to seek out and affect
changes in it (Deci & Ryan, 1985).

There are many motivation theories developed in different disciplines, in
different contexts, and from different philosephical points of views. For
example, Reeve listed 24 motivation theories (Reeve, 2005) that he refers to
as mini-theories that dominate modern motivational studies. Motivation
theorists suggest different types of motivations as well as different processes
of motivation. For example, motivations can be intrinsic and extrinsic
{Deci, 1975; Deci & Ryan, 1985; Ryan & Deci, 2000), or approach and
avoidance (Elliot & Church, 1997; Elliot & Thrash, 2002), to name a few.
Overall, motivation theories focus on the sources of motivation and roles of
motivation in behavior. This understanding of motivation sources and roles
in behavior will be used in our study of a design theory of information and
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communication technology, to be detailed in Section “Design Principles”.
Here we give a brief summary of the motivational sources and roles in
behavior.

The sources of motivation can be clustered into internal motives and
external events (Reeve, 2005). A motive is an internal process that energizes
and directs behavior. There are three specific types: needs. cognitions, and
emotions. Needs are conditions within the individual that are essential and
necessary for the maintenance of life and for the nurturance of growth
and well-being. Needs serve the organism, and they do so by generating
wants, desires, and strivings that motivate whatever behaviors are necessary
for the maintenance of life and the promotion of well-being and growth.
There are three types of needs: physiological, psychological, and social
needs.

Physiological needs are inherent within the workings of biological
systems. Such a need implies a deficient biological condition. If neglected,
bodily harm or pathology follows.

Psychological needs are inherent within the strivings of human nature and
healthy development. They arise from the self’s requirement and desire to
seek out interactions with the environment, creating practices that promote
psychological vitality, well-being, and growth. Examples of psychological
needs include autonomy, competence, and relatedness.

A social need is an acquired psychological process that grows out of one’s
socialization history that activates emotional responses to a need-relevant
incentive. Social needs are thus internalized or learned from our emotional
and socialization histories. Achievement, affiliation, intimacy, and power
are examples of social needs.

Internal motives also include cognitions and emotions. Cognitions refer to
mental ¢vents, such as beliefs, expectations, and the self-concept. Cognitive
sources of motivation revolve around the person’s ways of thinking. Emotions
are short-lived, subjective-physiological-functional-expressive phenomena that
orchestrate how we react adaptively to the important events in our lives.

External events are environmental incentives that have the capacity to
energize and direct behavior. Incentives precede behavior and functionally
pull the person closer to external events that promise pleasant experiences or
functionally push the person away from external cvents that promise
unpleasant experiences. External events can include broader forces such as
social contexts and culture.

To focus this paper, we develop design principles that draw on the following
motivational seurces: psychological, soctal, cognitive, and emotional. Physio-
logical needs are closely related to physical and biological aspects of humans;
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external events as motivational sources deserve a good look in their own right.
We acknowledge the importance of studying both physiological and external
sources, but we leave them outside the scope of this study.

A Motivational Perspective on Information and Communication
Technology Design

Due to the strategic, economic, and social impacts of technology develop-
ment and use, understanding what contributes to an individual’s technology
acceptance and use behaviors becomes one of the most important research
topics in the contemporary information systems discipline, as well as in
other related social sciences disciplines. It is obvious that with the correct
understanding, technology development firms can be informed to utilize
their resources accordingly to emphasize the aspects of technology that
would attract and sustain consumers. Organizations can invest in techno-
logy effectively to ensure their employee productivity and increased
competitive edge, and can be sure to attract and hold their consumers or
clients to their businesses via technology use.

It is crucial that we understand technology use behavior and eventually
feed this understanding into technology design. This naturally calls for a
motivational approach because motivation explains what gives behavior
its energy and direction. Technology is an object in the environment that
people interact with. Taking a motivational perspective has the benefit of
applying our understanding of the person—environment dialectic to
technology use behaviors, thus leading us to focus on designing technology
g0 that it fits naturally with people and their surroundings and thus has the
desired impacts on people, organizations, and societies,

Using a motivational approach is also in line with the recent strand in
organizational theorizing and management research on being positive.
Positiveness focuses on understanding the “best” of the human condition.
“positive deviance,” and “‘spirals of flourishing” (Fineman, 2006). Tt draws
on a number of different developments, such as appreciative inquiry
(Cooperrider & Srivastva, 1987) and prosocial behavior, but especially
positive psychology and its organizational psychology offshoot, positive
organizational scholarship (Fineman, 2006). The main idea is to shift from
focusing on what is negative and problematic to focusing on what is good
and positive — the finest of individual experiences, intentions, and outcomes
(Fineman, 2006). The ultimate goal of drawing on positive scholarship is
to create a better world characterized by equity, integrity, truth, inclusion,
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and fulfilment (Roberts, 2006). Positive scholarship is an umbrella term that
categorizes previous research and provides an organizing frame for current
and future research on positive states, outcomes, and generative mechanisms
in individuals, dyads, groups, organizations, and societies (Roberts, 2000).
From this perspective, a motivational approach to study technology design
can be considered part of positive scholarship, because positive states,
outcomes, and generative mechanisms are the targets of research on design
principles. Specific design principles derived from motivation theories can
be considered generative mechanisms of positive states and outcomes. That
is, with the positiveness philosophy in mind, the design principles support
human success and well-being, positive states, and the best conditions one
can be, among others.

A motivational approach can be highly promising. In Section “Design
Principles”, we demenstrate this by reframing some of the innovative
technology design approaches. Here we briefly present some ideas and
existing work that have a motivational focus. For example, given that ali
humans have certain needs, technology designers and managers should keep
in mind that such needs exist and can be met when people interact with
technologies. Applving motivation theories to information and commu-
nication technology design and management then involves identifying
various ways to facilitate the fulfilment of needs. One application of
Herzberg’s (wo factor theory (Ierzberg, 1966, 1968, a need theory of
motivation) to the web environment suggests that individuals connect their
various needs to the web environment {Zhang & wvon Dran, 2000).
Understanding the social influences in motivation can be very helpful in
studying human interactions with infermation and communication technol-
ogy in a social context. For example, Deci and Ryan’s self-determination
theory (Deci, 1975; Deci & Ryan, 1985 Ryan & Deci, 2000) has been used in
studies of knowledge sharing communities (Kwok & Gao, 2003), and open
source workers’ satisfaction in a virtual community (Chin & Cooke, 2004),
among others.

TECHNOLOGY RELATED BEHAVIORS
AND ENVIRONMENTAL FACTORS

Technology is part of the environment that is outside a person. The person-
environment dialectic posits that the environment places demands or
opportunities on the person, and the person acts on the environment.
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Designing information and communication technology with a positive lens
and a feed-forward attitude is thus about applying our understanding of
information and communication technology related behavior (the second
half of the information and communication technology lifecycle) and
designing technology (the first half of the lifecycle} for the desired or
intended technology behavior.

Technology Related Behaviors

Behaviors can be approach oriented or avoidance oriented. Examples of
technology related approaching behaviors might be a user personalizing the
appearance of PCs and mobile phones (Blom & Monk, 2003); a consumer
downloading mobile phone ring tones from a commercial website (Tam &
Ho, 2005); a person reading news from CNN.com (Zhang & von Dran,
2000; Zhang, von Dran, Small, & Barcellos, 1999) or seeking information on
other types of wehsites (Zhang & von Dran, 2001-2002); a user playing
a computer game; people using instant messaging to keep in touch with
friends and families; a class utilizing a course management system such as
WebCT or Blackboard in their online discussions of a topic or course
project (Heckman & Misiolek, 2005Y; programmers using information and
communication technology for their open source development project; a
person conducting his/her normal daily behaviors in an ubiquitous
computing environment where information and communication technology
is invisible, and sc on. Avoidance behaviors related to information and
communication technology can be those opposite the above. For example,
employees of an organization avoiding or refusing to use an Enterprise
Resource Planning (ERP) system for their jobs: students avoiding or
refusing to use WebCT or Blackboard for course related discussions;
people avoiding using instant messaging on the Internet or text messaging
via mobile phones, among others. These approaching and avoiding
behaviors may or may not be desirable. A motivational approach to study
these behaviors serves to unearth their motivational drives, the reasons these
behaviors are undertaken.

Environmental Factors

The user’s environment includes technology with associated features
and capabilities, as well as relationship/sociocultural influences. The
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person-environment dialectic view of motivation posits that the environ-
ment and the person influence each other and both determine motivation
and behavior. The components of the environment can have certain
qualities and capabilities to make them motivationally significant, that is,
to provide feasibility to fulfil a motivational need. This is where the
motivational approach to design attempts to focus. Since our goal is to
design motivational information and communication technology, we will
nOW NArrow our attention to information and communication technology
but keep the other aspects of the environment within a holistic picture of the
motivational approach. Emphasizing the other aspects of the environment
can lead to many other interesting studies (such as management interven-
tions of technology design and use) that are beyond the scope of this paper.

DESIGN PRINCIPLES

Motivational theories, as well as evidence from current information and
communication technology design practice and use behavior studies must be
translated into design principles that formalize high-level and widely
applicable design goals (Te’eni et al., 2007). Design principles influence
design practice by providing high-level guidance on the What and Why,
but not the How questions of design. That is, design principles remind
designers what issues may exist and why so. But design principles leave the
designers to choose how to implement the principles. These decisions can be
influenced by task factors, context factors, and technology platforms, and
so forth.

The overarching goal of the design principies proposed in this paper is
to support positively people’s motivational needs. Yet information and
communication technology designs are dependent on users, tasks, and use
context (Te'eni et al., 2007). This means that the same design principles may
not serve all technology design goals the same way. In other words, not all
principles are of equal interest in designing a particular technology. and not
all design principles should be implemented the same way. Designers need
o choose what principles to emphasize for a particular technology design
situation. For example, autonomy may be less desirable in one national
culture than in another. This may put a spin on how to implement the design
principle of supporting autonomy (see below). It is beyond the scope of this
paper to detail all situations and factors that may affect how the design
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principles proposed here can be applied. Later, we outling a few situations
where certain motivational design principies may work well.

The principles presented here are structured around the four motivational
sources that have been introduced: psychological, social, cognitive. and
emotional. Several motivational sources may be considered together when
a particular principle is developed. As a first effort toward a motivational
design theory, our goal is not to provide a comprehensive list of design
principles but to demonstrate the rationale, feasibility, and promise of such
principles.

The design principles are summarized in Table [, along with their primary
theoretical support. These are discussed in detail in this section.

Autonomy and the Self

Autonomy (or self-determination} is the psychological need to experience
choice in the initiation and regulation of behavior; personal choices rather
than environmental events determine one’s action (Dect & Ryan, 1983).
When deciding what do to, we desire choice and decision-making flexibility:
we want to be the one who decides what, when and how to do it, when to
stop doing it and whether or not to do it at all. Behavior is autonomous
when our interests, preferences, and wants guide our decision-making
process to engage or not engage in a particular activity (Reeve, 2005).

The self-determination theory hypothesizes that autonomy-supportive
social contexts tend to facilitate self-determined motivation, healthy
development, and optimal functioning (Deci & Ryan, 1985). Other specific
positive outcomes experienced from an autonomy-supporting style include
development gains (greater perceived competence, higher self-esteem, and
enhanced sense of self-worth), engagement gains (greater engagement,
positive emotional tone, stronger perceptions of control, preference for
optimal challenges, pleasure from optimal challenges), performance gains
(improved performance, higher achievement), high-quality learning (greater
flexibility in thinking. enhanced conceptual learning, more active informa-
tion processing, and greater creativity), and optimal functioning (main-
tenance of behavioral change, long-term retention) (Reeve, 2003, p. 112).

If these positive outcomes are goals for information and communication
technology use, then a motivating information and communication
technology should have an autonomy-supporting style. There are various
ways for information and communication technology to involve, nurture,



56 PING ZHANG

Table 1. Summary of Design Principles for Achieving Motivational
Information and Communication Technology.

Motivational Needs Design Principles Primary Theoretical Base
Psychological: Autonomy Principle 1. Support Self-determination theory
and the self autonomy (Deci & Ryan, 1985)

Principle 2. Promote
creation and
representation of the
identity of the self
Cognitive: Competence and  Principle 3. Design for Flow theory (Csikszentmihalyi,
achievement optimal challenge 1975, 1990); Goai theories
Principle 4. Provide timely (Elliot & Church, 1997)
and positive feedback
Social, psychological: Principle 5. Facilitate Social interaction studies
Relatedness human—human (Baumeister & Leary. 1995)
nteraction
Principle 6. Represent
human social bond

Social, psychological; Principle 7. Facilitate one’s  Affect control theory {Heise,
Power, leadership, and desire to influence others 1985)
followership Principle 8. Facilitate one’s
desire to be influenced by
others
Emotional: Emotion and Principle 9. Induce positive  Affect and emotion studies
affect emotions via information (Russell, 2003; Sun & Zhang,
and communication 2006) )
technology surface
features

Principle 10. Induce
intended emotions via
information and
communication
technology interaction
features

and support, or neglect and frustrate our need for autonomy. and such need
can be at different abstract levels. For example, a restricted time frame for
interacting with a technology at the operational level (e.g., finishing an
information and communication technology related task within a certain
time period) interferes with autonomy; opportunities or flexibility for self-
direction at operational or conceptual levels support autonemy. Regardless
of which ways or which levels, supporting autonomy should be an
information and communication technology design principle.
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Principle 1. Support autoncmy

The province of the self is to pursue the quality of one’s psychelogical
well-being. Motivational analysis of the self has three aspects: defining or
creating the self, relating the self to society, and discovering and developing
personal polentials (Reeve, 2005). We will cover the last two aspects a little
later. Here we focus on defining and creating the self, specifically self-
identity.

Defining and creating the self is an ongoing process. Being able to tell
ourselves and others who we are is an important part of the process of self-
creation and definition. Information and communication technology, just as
many other objects in one’s environment, should support one’s need for
defining and representing the self. Identities function in a social context.
Thus identities normally contain information about the particular indivi-
dual, the immediate group, the social context, and the cultural context that
the individual belongs to.

Principle 2. Promote creation and representation of self-identity

Many existing information and communication technology design efforts
and behavior studies support the two principles presented here. Personaliza-
tion is one such example. People personalize their envircnments and
objects in their surroundings. Personalization of one’s environment is “the
deliberate decoration or modification of the environment™ (Wells, 2000).
Personalization of technology is ““a process that changes the functionality,
interface, information content, or distinctiveness of a system to increase its
personal relevance to an individual” (Blom, 2000). We have witnessed
personalization in cell phone covers/skins and ring iones, desktop skins,
website portals (e.g., Yahoo.com allows one to set up her own preferred My
Yahoo page). and the appearance and functionalities of many technologies
people use. Heidmets concluded that personalization takes place primarily
to control the environment by which the participant’s own self is displayed
in externalized form (1994, in Blom & Monk, 2003). People personalize their
information and communication technology and other objects in their
environment because it satisfies their need for autonomy and the need to
represent one’s self.

There are other examples of technology being designed to promote the
creation and representation of the identity of the self. A teenager buying
a digita] camera solely because of its rare blue color (Te’eni et al., 2007)
is a good example of the significance of technology features as a way
of representing one’s self-identity. Furthermore, peopie re-evaluate their
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%dentities in the age of the Internet: we are using life on the screen to engage
in new ways of thinking about evolution, relationships, politics, sex, and the
self’ (Turkle, 1995). In general, technology that has the ability to allow one

. to personalize its various aspects has high motivational affordance for the
needs of autonomy and self-identity.

Competence and Achicvement

Competence is a psychological need, and achievement is a learned social
need. They are closely related, thus we discuss them together when
presenting information and communication technology design principles.

Everyone wants and strives to become competent. Competence as a
psychelogical need provides an inherent source of motivation for seeking out
and putting forth the effort necessary to muaster optimal challenges that are
developmentally appropriate (Deci & Ryan, 1985; Reeve, 2005, p. 115). When
we engage 1t a task with a level of difficulty and complexity that is precisely
_rlght for our current skills, we feel the strongest interest and the greatest
involvement of the need for competence. The situations we are in can satisfy
our need for competence, or they can neglect and frustrate this need. One key
condition that invoives competence need is optimal challenge, and one key
condi.tion that satisfies our competence need is positive feedback (Reeve, 2005j.

' Csikszentmihalyi’s flow theory (Csikszentmihalyi, 1975, 1990) is influen-
tial ip studying competence, enjoyment, optimal challenge, and optimal
experience. Flow represents a state of consciousness where a person is so
absorbed in an activity that they excel in their performance without
consciously being aware of their every movement (Finneran & Zhang, 2005).
It occurs when a person uses her skills to overcome some challengeé. Flow
occurs when the challenge—skill batance falls into the “flow channel.” Too
much challenge causes anxiety and worry, and too little challenge (thus too
much skill} causes boredom.

Optimal challenge, represented by a level of difficulty and complexity, is
related to goals one may set or be assigned. Each person may have different
levels of skills, thus would require different levels of challenges. For an
information and communication technology to support all possible targeted
users, identifying and setting different challenge levels are central to
mmplementing this principle in design.

Related to the different types of standards of excellence are two goals:
mastery goals and performance goals. Mastery goals generally cultivate a
self-based (or task-based) evaluation of one’s competence, and these goals
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focus the performer’s attention on developing competence and mastering the
tasks. Thus achieving a mastery goal means making progress. Performance
goals generally cultivate a norm-based evaluation of one’s competence, and
these goals focus the performer’s attention on the demonstration of ability
relative to that of others (Reeve, 2005). Performance goals can be further
examined as performance approach goals (emanate from a person’s need for
achievement) and performance avoidance goals (emanate from a person’s
fear of failure) (Elliot & Church, 1997). The adoption of mastery goals and
performance approach goals is associated with positive and productive ways
of thinking, feeling, and behaving; whereas the adoption of performance
avoidance goals is associated with relatively negative and unproductive
ways of thinking, feeling, and behaving. For example, empirical studies
show that even for elementary school students, those who adopted mastery
goals (improving, learning), compared to those with performance goals
(high grades), were attracted to challenge rather than threatened by it, and
enjoyed the class more (Ames & Archer, 1988).

Challenge has been suggested as a design principle for designing enjoyable
user interfaces. Malone suggested promoting challenge by: (1) presenting
clear goals in the activity, (2) providing performance feedback about how
close a user is to achieving the goal, and (3) providing uncertain oulcomes
in reaching the goal (mainly by providing variable levels of difficulty and
multiple goals) (Malone, 1981a, b). The following principle is preposed for
optimal challenge in order to support competence:

Principle 3. Design for optimal challenge

Achievement is a learned social need. It is one’s desire to do well
relative to a standard of excellence (McClelland, Atkinson, Clark, & Lowell,
1953). The standard of excellence is a broad term that encompasses:
(1) competitions with a task (solving a puzzle, writing an essay).
(2) competitions with the self (improving one’s GPA, running a race in
a personal best time), and {3) competitions against others {winning a
competition) (Heckhausen, 1967). A person encounters a standard of
excellence and is energized by it because s/he knows that the forthcoming
performance will produce an emotionally meaningful evaluation of personal
competence (Reeve, 2005), When facing standards of excellence, people’s
emotional reactions vary, as do their behavioral responses, depending on
their levels of achievement need. Standards of excellence therefore offer
people two-edge swords: sometimes they excite us and we react with
approach emotion and behavior; other times, they bring us anxiety and we
react with avoidance emotion and behavior (Reeve, 2005).






























