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The Effectiveness of Play as an Instructional Strategy on Procedural Learning, Learner Enjoyment, and Instructional Design

This paper presents findings of a 1999-2000 dissertation study into the nature of play and its appropriateness as an instructional strategy for procedural learning outcomes.  The study has two research questions.  First, the study sought to identify the indicators of play from student, instructor, and designer perspectives.  Second, the study investigated play as an instructional strategy and questioned how play affects enjoyment and emotion.  Results are presented and discussed.  The W-I-R-E Model of Play is presented as a strategy to be used by instructional designers to embed play into instruction more effectively.

The Effectiveness of Play as an Instructional Strategy on Procedural Learning, Learner Enjoyment, and Instructional Design

Introduction


As a psychological construct and a method of learning activity, play has received much attention over the years, but not a great deal of focused, investigative research.  For this study, play was defined as a phenomenon crossing both cognitive and behavioral lines that can be stimulated by events or environmental effects.  For play to occur in an instructional environment, the following conditional characteristics should be present: surprisingness, novelty, incongruence, randomness, suspension of reality, and variety (Levy, 1996). 

In children, play has been studied to determine its composition -- its characteristics and components, along with its meaning for childhood development.  Yet there is a research void that becomes larger as we approach adulthood.  In adults, play has been studied as recreation and leisure, but not as a serious method of learning.  There is a critical lack of research into the impact of play upon learning, especially in adults. 

An emerging critical issue is the cognitive and affective impact of play in adult learning, specifically within interactive multimedia instruction and other forms of electronic and virtual training (Rieber, 1998).  Distinct from gaming, as in video or computer games, which are rule-driven and goal-oriented, the inclusion of play within interactive multimedia can be open, voluntary, pleasurable, and non-goal oriented.  Technology-based play can also be elaborative and promote deeper processing by serving as an exploratory and investigative device.   As the world moves to be more dependent upon the Internet for information and learning purposes and as adults allocate more leisure time to their computers, the importance of studying technology-based play becomes increasingly critical.

Instructional research recommends strategies for technology-based learning that do not typically include prescriptions for play.  In fact,  instructional strategies that are particularly effective with adult learners continue to evolve both in definition and application.  Gagne, Briggs, & Wager  (1992),  Jonassen (1996), and Merrill (1996) have written volumes of scholarly works specifying hierarchies of instructional strategies and tactics to be used with differing types of content but none include specifications regarding play.   Berlyne (1968) describes the perplexing and arduous task of attempting to compile a list of the most salient characteristics of play and states that a characterization of playful behavior is not easy.

Given these research gaps, this study was undertaken to explore the impact of play on adult learning and the possibilities of play as a viable instructional design strategy.   The hypothesis was that if play characteristics are present, then the instructional environment would effectively stimulate play in the learners and influence the learning of the desired outcome through play.  The ultimate goal of the study was to begin to understand the indicators of play from student, instructor, and designer perspectives and to apply those indicators to instructional design specifications for interactive multimedia learning.

Two research questions framed this study.  First, what are the indicators of play, and how do indicators differ between student, instructor, and practitioner perspectives?  Second, the study asked how play can be used as a viable instructional strategy to accomplish the outcome of procedural learning.

Perspectives and Theoretical Framework

Educational and psychological literature is rich with expository and rhetorical descriptions of play, but weak regarding measurable studies of the effectiveness of play in learning.   A review of the literature uncovered a rich repository of data regarding play as childhood and adult activity but was incomplete concerning play relating to learning.

Defining Characteristics of Play
Play is a psychological construct that subsumes a variety of human behaviors and thus has received a great deal of attention in the last 30 years. Emerging from a perspective that originally emphasized social adaptation as an effect of play in Montessori's writings in the early 19th century and as an expression of primary needs in Freud's writing in the early twentieth century, play has become connected to many other psychological constructs, such as language formation, symbolism, abstraction of intellectual prototypes, acquisition of tool use, social skill development, perspective or role taking, and the development of creativity (Sutton-Smith, 1979; Christie & Johnsen, 1983).  

As an abstract concept, play is sufficiently rich and ambiguous to effectively link to these constructs and many more; however, a consensual, operational definition of play continues to elude researchers in the fields of psychology, anthropology, education, and sociology (Lentz, 1982, Levy, 1978).  Lentz summarizes this dilemma neatly by saying, "We seem to intuitively know what play is, but we still have difficulty defining exactly what factors are involved in the play process" (p. 68). F.A. Beach was one of the earliest to study play behavior in the animal kingdom and make play generalizations to humans.  Regarding the lack of understanding of play, Beach stated:

On the other hand stands our undeniable ignorance as to the essential nature of play, its causes and its results.  The richness of observational evidence is in sharp contrast to the poverty of scientific knowledge . . . . The majority of interpretations purporting to define or explain play are speculative in nature, deductively derived, and completely untested.  (Beach, 1945, p. 523, 527)

In 1971, Herron and Sutton-Smith stated that the study of child’s play has attracted the attention of researchers from many fields, including anthropology, biology, child development, education, psychology, psychiatry, recreation, and sociology.  Yet despite the magnitude of concentration on play, it has never been an organized focus of scientific attention or sustained research.  Levy (1978), in his recommendation to employ the scientific method to the study of play, describes the research of play behavior up to the 1970’s as being meager and devoid of traditional scientific approaches such as those used in the physical sciences.

Despite difficulties of definition, many researchers have managed to summarize the common characteristics that are present in most definitions of play and form the core of an emerging theoretical stance on the role of play in graduated levels of development.  Johann Huizinga (1951) defined play as a “ . . . free activity standing quite consciously outside ‘ordinary’ life as being ‘not serious,’ but at the same time absorbing the player intensely and utterly.” (p. 13).  Christie and Johnsen (1983) state that cognitive, social, and psychomotor behaviors that constitute play should have the following characteristics:  (a) behavior which is intrinsically motivated, spontaneous, and self-generated; (b) behavior which is pleasurable or connected with positive affect expressed in the absence of highly anxious conditions -- play is not serious; (c) behavior that varies individually and situationally -- play is flexible; and (d) behavior that is not literal or that expresses an element of pretense and fantasy.  Isenberg & Quisenberry (1988) add that play should be process-oriented, exploratory, and active.  Frost (1992) agrees with Christie and Johnsen by describing play as an activity that is pleasurable, voluntary, spontaneous, devoid of imposed tasks or regulations, intrinsically motivated, undertaken for process rather than expected outcomes, and that requires active participation.

Behaviorist Influences on Play

Tenets of the behaviorist movement of educational psychology restricted the value of play.  Singer (1995) explains the impact of stimulus-response reductionism on psychology, particularly on play.  Behaviorists contend that since children's play did not provide immediate benefits in learning that were easily observable or measurable, their energies were directed toward drill and practice exercises rather than playful, constructive effort.  

Developmental Influences on Play

Singer writes that the early part of the twentieth century was characterized by the biologically based motivational systems of the type fostered by Sigmund Freud in the last 30 years of his life and that play was perceived as largely an effort by children to deal with early conflicts about psychosexual impulses.  According to Singer (1995) and Cheska (1978), Freud believed that children at play re-enact situations that they wish to master in order to deal with prior tensions and conflicts. Singer described further that the independent research of Kurt Lewin, Lev Vygotsky, and Jean Piaget was collectively responsible for refocusing the attention of researchers away from behaviorist perspectives on play to more of a cognitive orientation through the major cognitive psychological movement of the 1960s.

Play and Adult Learning

Gitlin-Weiner (1998) summarizes the work of several researchers by stating that some of the common features that adults associate with play suggest that it is pleasurable, the antithesis of work, free of extrinsic goals, and an absorbing process involving the temporary loss of awareness of one's surroundings.  Gitlin-Weiner also describes adult play as non-literal, spontaneous, an opportunity to bestow novel meanings onto objects, and an overt expression of wishes and hopes.  Gordon (1961) states that play in adults is not a lighthearted waste of time, but is a constructive effort constituting a serious, form-making endeavor.

Cognitive Influences on Play

The shift to a cognitivist mindset, which promotes active mental processing and systematic changes in knowledge states, also does not allow great flexibility for the affective impact of play, which is often emotionally charged and fluid.  Cognitive learning emphasizes highly structured, hierarchical instruction that is linear and well defined.  Constructivist instruction, with its emphasis on student-centered learning, the active construction of knowledge, subjective meaning, and learning situated in authentic, real-world environments, provides a more open and acceptable place for play in instruction.

Play and Creativity

A number of correlational studies indicate that a relationship exists between play and creativity.  Alternately, creativity is defined as ideational fluency, flexibility, and originality (Wallach & Kogan, 1965), and associative fluency (Dansky & Silverman, 1973).  Play and creativity have much in common.  Play often involves symbolic transformations in which objects and actions are used in new and unusual ways, which is similar to the novel, imaginative combination of ideas which usually result from creative thinking (Christie & Johnsen, 1983).  Gordon, in his theory of Synectics (1961), believed play to be the “activity of floating and considering associations apparently irrelevant to the problem at hand” (p. 118).   In this sense, Gordon emphasized, play involves constructive illusion, conscious self-deceit, daydreams, and general associations marked by no immediate benefit.

Play and Problem-Solving

A number of studies exist on the role of play in the problem-solving behavior of primates (Christie & Johnsen, 1983).  Sylva, Bruner, & Genova (1976) conducted one of the first studies on play and problem solving in children.  Subjects were exposed to three treatment conditions:  (a) observation of the complete solution, (b) free play with solution instruments, and (c) no treatment.  The play group did as well at problem-solving than did the group exposed to the complete solution and much better than the control group, as well as exhibiting more persistence and goal-directed behavior.  Smith and Dutton (1979) modified the 1976 study, varying the levels of difficulty in the  problem-solving tasks and providing both observation and training to one group, freeplay in another, and no treatment in a third.  Their results showed that the children in the play group solved problems better than either the observation and training group and the control group. 

Play and Motivation and Exploration

Other researchers have examined the motivational characteristics of play rather than its cognitive or structural aspects (Christie & Johnsen, 1983).  Wolfe, Cummins, & Myers (1998) state that explorative play must be characterized by "as-if" thinking, be internally motivating, and personally meaningful.  The research of Berlyne (1960) presents a model of motivation based on arousal control, suggesting that organisms function comfortably with moderate stimulus information.  When the stimulus changes to that of novelty or incongruity, the organism responds with a motivational state of curiosity (Christie & Johnsen, 1983).  Exploration or investigation occurs to allow the organism to gather enough information to assimilate and comprehend the situation, reducing the arousal level.  When environmental stimuli are insufficient to maintain a high level of arousal, the organism seeks a diversion through exploration which, Christie & Johnsen (1983) state, might be called play.

Bruner's contention that play minimizes the consequences of actions, allowing individuals to "try out" behaviors without risk, and Erikson's belief that play is practice for future roles in adulthood (Lentz, 1982) lends credibility to play as an explorative device.  The idea of exploratory play as a means to assimilate novel experience also meets Piaget's concepts of assimilation and accommodation (Piaget, 1962).  Singer (1995) posits that the playful attempt of children to explore and manipulate experiences is related to Piaget's notion of assimilation of information to established schemas.  In this process of assimilation, Singer states, the child experiences joy through the repetitive linking of earlier material with novelty.  In addition, Piaget's (1962) idea of equilibrium and disequilibrium is similar to Berlyne's (1960) idea of stimulus-based arousal; until the information is assimilated into the existing knowledge base, disequilibrium occurs.  Both concepts resonate with Vygotsky's zone of proximal development, in which the development of individuals is accelerated through peer interaction.  Wolfe, Cummins, & Myers (1998) state that exploratory play creates cognitive scaffolding within the player, and possibly allows growth beyond current competencies in the absence of peer interactions.  Merrill (1997) describes play as a way of encouraging exploration in procedural learning.  He recommends that designers provide an opportunity for students to “play with” a procedure, to allow the student to explore “what happens if” by trying out a variety of actions and observing the consequences.  He supports the conclusion of Wolfe, Cummins, & Myers (1998) that exploratory play can be a form of cognitive scaffolding if help is provided in the early stages of practice, with the gradual withdrawal of the help until the student is able to perform the entire task without further guidance.

A Cognitive Model of Play and Learning

The relationship of play to cognitive development and learning is embedded in different domains of thought and research. Early in the study of thought and reason, Aristotle considered imagination to be the way that images are presented to the mind, stating that  “the soul never thinks without an image” (De Anima, 431a, 15-20).   Much later, Paivio created his “Dual Coding Theory” (available: www.gwu.edu/~tip/paivio.html) in which he assumed that there are two cognitive subsystems, one specialized for the representation and processing of nonverbal events and the other for dealing with language.   Paivio believed that learning is enhanced when both cognitive subsystems are engaged; that is, when the learner processes both verbal and nonverbal items.  Craik and Lockhart (1972) studied memory and concluded that knowledge that gets encoded into memory depends on the depth or level of processing of the presented information as it is encoded into memory.  The depth of processing, in turn, depends on the continuum of sensory to semantic processing.  Jonassen (1988) studied microcomputer courseware and composed a set of assumptions about how learning occurs, including:

· Learners need to attend to stimuli;

· Learners need to access existing knowledge to which to relate new knowledge;

· Learners need to realign the structure of existing knowledge to accommodate the new information;

· Learners need to encode the restructured knowledge base into memory; and

· Meaning is individualized, constructed by the learner, using existing knowledge as the foundation for interpreting information and building new knowledge.

Jonassen echoed Craik and Lockhart’s emphasis on increasing the depth of processing through the use of appropriate instructional strategies in courseware to promote the above methods for learning.  Among other methods for increasing processing depth include mental imagery, reflecting Paivio’s beliefs, and Wittrock’s generative hypothesis (1978), which holds that meaning is generated by activating and altering existing knowledge structures in order to intepret what is presented.  Generative learning is dependent on a complex set of elaborations and transformations unique to each learner (Jonassen, 1988).  

Play and Instructional Design
Seymour Papert (1996), writing about learning, notes that while there are plenty of words in our language for the art of teaching, there is no such word for the art of learning.  What about methods of learning, he says?  What kinds of courses are offered for those who want to become skilled learners?  Papert goes on to say:

The same imbalance can be found in words for the theories behind these two arts.  “Theory of Instruction” and “Instructional Design” are among many ways of designating an academic area of study and research in support of the art of teaching.  There are no similar designations for academic areas in support of the art of learning.               













Papert, 1996, p. 9

Instructional design is in search of a systematic means to design good, sound instruction.   Gagne, Briggs, & Wager (1992) state that instruction is a human undertaking whose purpose is to help people learn.    As seminal thinkers in instructional design, they believe that instruction must be planned if it is to be effective.  The purpose of designed instruction, they state, is to activate and support the learning of the individual student.  How then does systematic, planned instructional design mesh with the sporadic, spontaneous, flexible nature of play?

Gagne, Briggs, and Wager (1992) list five abiding assumptions for the design of instruction.  These are:

1. Instructional design must be aimed at aiding the learning of the individual;

2. Instructional design has phases that are both immediate and long-term;

3. Systematically designed instruction can greatly affect individual human development;

4. Instructional design should be conducted by means of a systems approach; and

5. Designed instruction must be based on knowledge of how human beings learn.

Assumptions 1-4 indicate that instruction should be systematic and aimed directly at the individual.  These assumptions indicate a rigidity of sorts within the field of design toward any type of instructional activity that is fluid and/or constructed by the learner.  Assumption number five, however, provides a glimmer of access into taking the knowledge of how humans learn and folding it into the way instruction is designed.  If play is one way in which humans can learn, then it stands to reason that instructional designers should study play to understand more about how it can be used as a systematic instructional strategy to aid the learning of the individual.

An aim of this study was to isolate the conditions or characteristics of play so that instructional designers can use these components to design instructional strategies that aid student learning.   Currently, designers do not possess a knowledge base regarding the inclusion of play in instructional strategies.  Merrill (2000, p.2) describes this problem in more generic terms:

At the heart of my argument is that students must engage in those activities (conditions of learning) that are required for them to acquire a particular kind of knowledge or skill.  These activities can be directed by an instructional system (live or technology-based) or they can be engaged in by the student on their own.  However (a) many instructors do not know these fundamental instructional strategies, consequently much of what passes for instruction is inadequate and does not adequately implement these fundamental learning activities; and (b) most students are unaware of these fundamental instructional (learning) strategies and hence left to their own are unlikely to engage in learning activities most appropriate for acquiring a particular kind of knowledge or skill.

The analysis and identification of the characteristics and conditions of play in learning will be a solid contribution to the field of instructional design, in that it will become a new rubric for the design of play within instruction.   A long-term goal is to identify the "conditions of play” to prescribe them for use by instructional designers.  If so, it will mark a new era in the study and application of understanding regarding play and the ability to train designers to “design play.”

Methods, Techniques and Modes of Inquiry

Methods of Data Collection 

This study used a mixed method design to assess the effectiveness of using play as an instructional strategy on a procedural learning outcome as well as measuring the impact play on participant enjoyment.   The mixed-method design also was designed to probe participants to learn the indicators of play.

Data collection methods in this study included participant observation, interviewing, and quantitative analysis of an instructional intervention of a multimedia unit of instructional play into an existing course using treatment and comparison groups.   Multiple data collection methods were used to target a new understanding of play and its relationship to learning and instruction.  Quantitative methods were used to provide a numerical description of the value of one instructional method over another.

Settings

The primary setting was the Cryptologic Technician Administrative (CTA) "A" School onboard the Naval Technical Training Center, Corry Station, Pensacola, Florida. Within this setting, students were observed, interviewed, and tested to document their perceptions of play and learning from the phenomenological, experiential, and learning perspectives.  

Participants 

Participants in the primary setting onboard NTTC Corry Station were demographically similar in age and prior knowledge.  Participants were both male and female students, ranging in age from 18-22 years old. Other participants onboard NTTC Corry Station included Navy instructors who are responsible for teaching the Navy students in the CT “A” school.  Participants in the secondary setting at the Raytheon office in Pensacola were professional instructional designers and multimedia developers, ranging in age from mid-twenties to mid-sixties.  One graphic artist also participated. 

Data collection was based on three major methods: Interviewing, intervention of a multimedia treatment, and observation.

 Interviews

In the primary study setting onboard NTTC Corry Station, participants were interviewed to determine the following:

· Past experiences with play;
· Perception of the relationship between play and learning;
· Indicators of play; when and why they recognize and self-report activities as playful;
· How play in learning impacts their motivation for the content and learning outcomes;
· How play in learning engages their emotions and interest;
· If play can be experienced in isolation or if it only occurs in social groups;
· How, during play, they interact with each other and with the source of play to create meaning; and
· How play can be embedded within instruction without distracting from learning goals.
Raytheon instructional designers and multimedia developers and Navy instructors were interviewed to determine the following:

· Past experiences with play;
· Perception of the relationship between play and learning;
· Indicators of play; when and why they recognize and self-report activities as playful;
· How play in learning impacts their motivation for the content and learning outcomes;
· How play in learning engages their emotions and interest;
· If play can be experienced in isolation or if it only occurs in social groups;

· How play can be designed into instruction;

· The events or conditions of play within instruction;

· How play can be matched with learning outcomes;

· The relationship between play and cognitive and/or affective outcomes; and

· The nature of play as a behaviorist, constructivist, or cognitive learning phenomenon.

Multimedia Treatment Intervention
The play intervention consisted of a course of interactive multimedia instruction titled “Standard Naval Letter.”  The purpose of this course is to teach Navy, Marine, Army, and Air Force students the procedural steps to write a Standard Naval Letter according to guidelines published in the Naval Correspondence Manual.  Two versions of the course were created.   Version A contained the existing course along with an additional module of instructional play, and version B contained the existing course along with an additional module of practice questions without play characteristics.  The hypothesis examined was that the treatment group receiving the play module would score significantly higher on content and skill posttests than the comparison groups, and that the treatment group receiving the play module would express higher enjoyment ratings than those receiving the module without play characteristics.

Version A, which contained the play module given to the treatment group, was accessible from the main menu or from a linear path through the courseware, and was sequenced so that it is at the end of the instruction, but before the lesson test.  Students were required to complete the module.  Although required participation violates a commonly defined characteristic of play – that of voluntary or spontaneous action, it was necessary for testing purposes.  The module was based on a metaphoric spoof of the David Letterman show and contained a menu with three branches: the Top Ten Ways to Mess Up a Standard Naval Letter, Stupid Letter Tricks, and Celebrity Visit.   In the Top Ten Ways to Mess Up a Standard Naval Letter, the most common letter-writing and formatting mistakes (as identified by the CTA instructors) were portrayed textually and graphically as non-examples, with additional instruction showing students the correct way to format the letter.  Stupid Letter Tricks contained a silly series of five ways to use Standard Naval Letters in non-traditional ways.  The Celebrity Visit contained an audio interview between David Letter-Man and the Navy Chief of the CTA School regarding common mistakes made when writing Standard Naval Letters. 

The inclusion of play was based upon Levy’s characteristics of playful behavior.  Novelty, incongruity, and surprisingness, as described by Levy (1978),  were embedded to stimulate the feeling of playfulness in the participants.  

Coding Procedures

Interview data were recorded and later transcribed into a Microsoft Word rich text file (.rtf) for incorporation into QSR NVivo.  An analysis of major themes arising from the interview data produced 23 codes, or categories of data, that could be used to identify indicators and perceptions of play.  The interview data were analyzed for common patterns or descriptions used frequently by the participants to identify the indicators or elements as well as the ways play can be used in learning.  Using the automated coding feature, segments of interview data were then selected and assigned a code (or codes).  At times, multiple codes were assigned to a single passage of interview data.  For example, one instructor defined play as “enjoyable social activity”; this statement was coded in three ways: as enjoyment, activity, and social-dependent.

Quantitative Data

The quantitative analysis utilized a randomized posttest-only control group design with random assignment into both the treatment and control groups.  The primary dependent or response variable to be measured consisted of the scores on three different summative measurements.  These three dependent variables were as follows:

· a content knowledge test score, taken from the test embedded into the multimedia course, 

· a skill performance measure, taken from the job sheets completed by the students in the follow-on lab.   

· a summated rating scale measuring enjoyment

The explanatory or independent variable was the additional play module attached to the existing Standard Naval Letter multimedia course.  

Instrumentation

The content knowledge test was an end-of-course test embedded in the Standard Naval Letter course.  Students completed it after finishing all lesson modules, including the Letter-Man play module or the additional practice module, depending on the version they were given.  This test contained twelve questions that were comprehensive over the entire course.  The question format breakdown was as follows: 

· Five true-false questions

· Six multiple choice questions

· One interactive question (student must click on the incorrect letter component)

The courseware automatically calculated and reported a percentage score based on the number correct.

The skill performance measure was referred to as a “job sheet” by the Navy instructors, and provided a scenario in which a problem can only be solved by writing a Standard Naval Letter.  The students were given the basic information, including whom is writing the letter, who it should be sent to, and other personnel involved.  The student was required to read and comprehend the scenario and then construct a Standard Naval Letter with proper formatting.  The Navy instructors scored the letter and calculated a numerical score based on number of letter components that were properly formatted.  Ten points were subtracted for every error in formatting or spelling.  

The enjoyment scale was based on questions designed by Mihaly Csikszentmihayli (1990) to measure flow.  It is a summated rating scale that consists of 7 questions.  This instrument was analyzed to determine if enjoyment ratings were higher for either group.  The validity of the questions was established in previous research by Mihaly Csikszentmihayli, who used them to measure “flow,” which is a form of enjoyment in which a person becomes engaged in a task so much that time passes without notice (Csikszentmihayli, 1979).  The questions on the scale were summed and averaged to report group results for each participant.  Group means were obtained for each question and for the total scale. 

Experimental Design and Data Analysis 

The posttest only control group design was used to determine if the independent variable (the multimedia play treatment) produced significant differences in the treatment group when compared to the comparison group.  Random assignment into groups equated the groups on extraneous variables. A pretest was not used because of the possible sensitizing effect, in which students respond to the posttest due to learning from the pretest rather than the treatment, which can decrease the external validity of the experiment.   In addition, the letter-writing content was novel to these students, thus greatly diminishing the value of a pretest.

A one-way analysis of variance was used to compare the mean scores of the treatment and comparison groups to see if the difference was statistically significant.   In other words, this study sought to determine if the two groups were different after taking two different versions of the Standard Naval Letter course.  An alpha level of 0.05 or lower was the selected level of significance necessary for the results to be considered significantly different.

Results of the Study

The first research question posed in this study described a need to identify the indicators of play from three different perspectives:  What are the indicators of play?

1. What are the indicators of play from a learner's perspective--how do they experience play?

2. What are the indicators of play from an instructor’s perspective?

3. What are the indicators of play from an instructional designer’s perspective--how do they describe the design of play?

The attempt to identify a common set of indicators was made because it was important to the study of play and any future application of play as an instructional strategy.  Common indicators could form the basis of a play taxonomy, or a categorization of the kinds and levels of play and how play can be designed to meet certain instructional outcomes in a controlled instructional setting. 

Prior to these interviews, a review of the literature was conducted.  Sixteen research-based indicators of play were identified through the literature review.   Sixteen additional indicators were identified through interviews that were not found in the literature.  Cross-over did occur between some indicators found both in the literature in and interview data.  Table 1.0 lists the combined indicators and notes whether they were obtained from the literature review or the interview data (gleaned from student, instructor, and designer interviews.)  Indicators can best be understood as descriptors by which the presence of play was implied.

Table 1.0  Indicators of Play Derived from the Literature Review and Interview Data

Indicators derived from Literature Review
Indicators derived from Interviews

Self-generated 

Intrinsic Motivation
Pleasurable

Sense of Humor/Fun

Joy, Enjoyment

Exuberance

Empowerment

* Negotiation

* Creative Risk-Taking

* Non-literal what-ifs

* Exploratory

Spontaneous

Absorption

Non-work

Constructive Illusion-Individual

Constructive Illusion-Group

* Indicators from the literature review that were not confirmed by interview data


Stimulating

Focused Attention

Silliness

Relaxed

Lack of boredom

Lack of anger/stress

Competitive

Helps knowledge acquisition

Timelessness

Location-dependent

Socially-dependent

Performance

Balance

Time on task/focus

Play instruments

Expense

Fidelity/simulation

Interestingly, six coded indicators occurred frequently across all interview groups and the literature review.  These indicators are noted below with the frequency of occurrence:

· Sense of humor/fun (N=27)

· Helps knowledge acquisition (N=27)

· Socially-dependent (N=27)

· Timelessness/flow (N=26)

· Joy/enjoyment (N=17)

· Lack of anger/stress (N=16)

Quantitative Results

As described in Chapter 2, previous research suggested that play can be an effective tool for increasing procedural learning as well as learner enjoyment (Frost, 1992; Christie & Johnsen, 1983; Lieberman, 1977).  This study used a mixed-method design to evaluate whether play, as an instructional strategy, was more effective in helping participants in a treatment group acquire and retain procedural information and increase enjoyment than those in a comparison group. Research question two asked whether play impacts enjoyment for learning.  Two subsequent hypotheses were proposed.  Hypothesis one stated that play, used as an instructional strategy, would aid participants in a treatment group to score higher on post-instruction tests than participants in a comparison group who received instruction that did not include play.  Hypothesis two stated that the participants in the treatment group would report greater enjoyment of the instruction than those in the comparison group. 

Hypothesis One

The study of the effects of play on student performance was undertaken to investigate hypothesis one, that play would aid participants in a treatment group to score higher on post-instruction tests than participants in a comparison group who received instruction that did not include play.   Results of the effects of play on post-CBT measurements did not support this hypothesis. 

As an instructional strategy, play only showed a significant effect on the performance of the participants on one of the 3 dependent variables (i.e. the CBT Test).   In all cases, the mean score of the comparison group was higher than the mean score of the treatment group, resulting in an effect in an opposite direction from what was expected.  This was a surprising finding.

As already mentioned, hypothesis one was not supported by the results of the study.   One-way analysis of variance was used to determine if the observed difference between the two group means was statistically significant.  The two different dependent variables used were the CBT Test and the Letter-Writing Test.  Table 2.0 contains these results.

Table 2.0   Results of the CBT and Letter-Writing Tests

CBT Test

Letter-Writing Test
Play Mean

72.9

-42.59
Non-Play Mean

81.3

-35.71
p-value

.008

.569

Examining the CBT Test, the Non-Play Comparison Group scored higher than the Play Treatment Group (Non-Play Comparison Group, m=81.2571; Play Treatment Group, m=72.9355).  The p-value was below the selected alpha level of .05 (p=.008), so the differences between the two groups was statistically significant.  The mean scores are notable because the comparison group obtained a higher mean score than the treatment group.



Examining the Letter-Writing Test, the Non-Play Comparison group scored higher than the Play Treatment Group (Non-Play Comparison Group, m=-35.7143; Play Treatment Group, m=-42.5862).  The p-value was higher than .05 (p=.569), so the differences were not found to be statistically significant.  Despite the lack of statistical significance, it is again notable that the comparison group obtained a higher mean score than the treatment group.

Hypothesis Two



The second hypothesis, which proposed that the treatment group would score significantly higher on enjoyment of the instructional unit than the comparison group, was also not supported by the results of the study.  Statistical tests did not yield statistical significance at the alpha =.05 level, but further tests with more participants are recommended to determine if the play intervention did not have any significant effect on enjoyment scores.

The internal reliability of the questions on the Enjoyment Scale was established by using Crobach’s alpha coefficient.  The summated rating scale had an alpha coefficient of .7983, which indicates a fairly high degree of reliability for the scale.  Students responded to the enjoyment items with a Likert scale rating response.

All seven Enjoyment Scale questions were summed and averaged, and an independent samples t-test was used to compare these averages.  Again, the Non-Play Comparison Group scored higher than the Play Treatment group (Non-Play Comparison Group, m=81.9118, Play Treatment Group, m=77.0323).  The p-value was greater than .05 (p=.106), so the difference was not found to be significant.  The questions in the scale were as follows:

1. I found myself challenged to optimal levels.

2. My attention was completely absorbed in this activity.

3. This module had clear goals.

4. This module had clear and consistent feedback and helped me to know if I was meeting the right goals.

5. During the module, I felt free from worry or other distractions.

6. I felt completely in control of my learning.

7. Time passed without my notice.

In addition to the averages of the question answers, an independent samples T-test was used for each of the seven Enjoyment Scale questions to determine if significant differences existed between the two groups in the study on the individual questions.  Table 3.0 contains the mean scores and p-values for each item by group, along with an identification of the item content. 

Table 3.0  Group Means of Enjoyment Scale Items
Enjoyment Scale Item
Treatment Group Mean 
Comparison Group Mean 
Mean Difference (Treatment minus Comparison)
p-value

Item 1 

challenge
3.4194
3.1471
.2723
.346







Item 2 

attention
3.7097
3.8235
-.1138
.893







Item 3 clear 

goals
4.2258
4.5588
-.3333
.555







Item 4 clear 

feedback
4.0645
4.3824
-.3179
.644







Item 5 free 

from worry
3.7742
4.2647
-.4905
.471







Item 6 control
3.9355
4.5882
-.6527
.518







Item 7 lack of time awareness
3.8387
4.1471
-.3084
.637

Composite 

Mean Scores
3.8534
4.1303
-.3555


Contribution to Instructional Design

The study of the effects of play on student performance was undertaken to investigate hypothesis one, that play would aid participants in a treatment group to score higher on post-instruction tests than participants in a comparison group who received instruction that did not include play.  In addition, the study was undertaken to address hypothesis two, that the participants in the treatment group would report greater enjoyment of the instruction those in the comparison group.  As stated earlier, results of the effects of play on post-CBT measurements did not support either hypothesis.  However, one enjoyment scale item did reflect a higher mean score for the treatment group than the comparison group – that of challenge.  

The quantitative findings did not at all support the initial hypothesis, given that the comparison group – the one not receiving instruction with play – performed better on every measure than the treatment group.  Based on subsequent findings from the interview data, the conclusion is that the initial design of the instructional strategies using play in the treatment group module was flawed and did not adequately capture play into its instructional sequences.  The play module was designed as a metaphoric spoof of the David Letterman show.  Levy’s (1978) characteristics of play were used as a basis for design, and included novelty, surprisingness, and incongruity.  These characteristics were represented by the module’s reliance on surprising graphics and audio, and by the complete incongruity between the lesson’s very dry presentation of Standard Naval Letter procedural formatting rules and the sudden change to the fun and entertaining David Letter-Man module.  On paper, my design followed the characteristics of play as documented in the literature.

Later analysis of interview data revealed that the key indicators of play, at least as described by students, instructors, and instructional design practitioners, are not at all novelty, incongruity, and surprisingness, but instead are focused attention, a sense of timelessness, balance, social dependence, joy/enjoyment, lack of anger and stress, and a sense of humor and fun.  The description of the module by the students as “fun” and “entertainment” is the lone descriptor matching later interview data. 

It appears that the design of the instructional strategies used in the Letterman module was fatally flawed in relation to the attempt to stimulate play or playfulness among the participants.  Later interview data revealed specific indicators, elements, ways to use play, and expected results of play that could have been used to design instruction that better stimulated the occurrence of play and created an instructional environment in which the subsequent effects of play could be measured.  If the design of the module had come after the qualitative portion of the study, the design would have been based on more reliable data and the subsequent measurements might have resulted in different results.  In fact, the indicators revealed by this study can easily be incorporated into the context analysis and needs assessment phases of design.

Table 4.0   W-I-R-E Indicators of Play



Way to Use Play (W)
Indicator of Play

(I)
Result of Using Play

(R)
Element of Play

(E)

Edu-tainment
Self-Generated
Focused Attention
Relaxed

Constructive-Illusion, Individual
Intrinsic Motivation

Lack of Boredom

 Constructive-Illusion, Group
Stimulating
Empowerment
Lack of anger/stress

Play Instruments
Pleasurable
Helps Knowledge Acquisition
Location-Dependent

Fidelity/Simulation
Sense of Humor / Fun
Timelessness / Flow
Socially-Dependent

Imitation
Joy/Enjoyment
Performance
Balance


Exuberance
Time on task / focus



Silliness
Expense



Entertainment




Competitive




Non-literal what ifs




Spontaneous




Non-work / Goal-free



Upon further analysis, these indicators identified by the study can be partitioned further into concepts more applicable for the creation of an instructional strategy involving play.  The indicators themselves naturally fall into categories more usable for strategy-building, such as internal indicators, environmental elements, ways to use play, and the results of using play.  For example, an internal indicator of play is intrinsic motivation; rather than being an instructional outcome or effect, evidence that players are intrinsically motivated is an identifier that play is occurring.  Also, the concept of play as being dependent upon location or social engagement by others may also indicate play, but is more appropriately described as an environmental element necessary for play to occur.  Additionally, constructive illusion may indicate the presence of play, but is more specifically defined as a way to use play in a daydreaming, imaginative sense.  Finally, the concept of play as a means to promote knowledge acquisition says more about knowledge acquisition as a potential result of using play rather than a leading indicator of the occurrence of play.  Thus, while the indicators do indeed indicate the presence of play, each can be further defined into more useful concepts for application in instructional settings. 

These categorizations can be summarized into an acronym titled W-I-R-E: W = ways to use play, I = indicator of play, R = results of using play, E = elements necessary for play to occur. For example, the W-I-R-E categories provide a concise shell in which the indicators (“I”) of play can be identified, the environmental elements (“E”) necessary for the stimulation of play can be embedded, and the prescriptions or ways to use play (“W”) can be specified.  Additionally, this beginning model can also attempt to predict the possible results ("R" ) of using play.
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After more specific testing under multiple learning outcomes and instructional contexts to prove its effectiveness, the W-I-R-E model can be used in a more prescriptive manner by instructional designers.  Table 4.0 contains the list of W-I-R-E indicators.

For example, as a metaphor, this model can be used by instructional designers as a way to “WIRE” their instruction with play, embedding elements into the environment that will stimulate the indicators of play, while at the same time providing designers with specific tactics (ways) to deliver instruction through play.  In this way, the components of play are interwoven throughout every aspect of instruction.  Then, expected results can be predicted through this prescriptive approach. 

In conclusion, the use of play within instruction is a viable practice for instructional designers.  Much research needs to be done regarding play as an overlooked component of instructional design and learning.  Further study on the impact of play on learning is recommended, especially  in the relationships of play and instructional strategies, conditions of learning, and interactive multimedia instruction. Additionally, research exploring environments in which play occurs, as related to instruction, would be a welcome contribution to the field of instructional design. 
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Figure 1  T  The W-I-R-E Model of Play
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