N 1 : %ﬁmtwsaféhﬁakmu RFRy *gggm‘ﬁﬁ?ﬁé@ SRR 'j‘g‘\*r'* «:‘}3{ § w;v\,«‘@,é_&g R g :‘3
ED 323 948 IR 014 571
AUTHOR ° Schwartz, Daniel L.; Buckley, Jeanne
TITLE The Interplay of Interactivity and Motivation in
Educational Software,
PUB DATE Feb 80

NOTE Sp.; In: Proceedings of Selected Paper Presentations
. at the Convention of the Association for Educational
Communications and Technology; see IR 014 535.
PUB TYPE Reports - Research/Technical (143) --
Speeches/Conference Papers (150)

EDRS PRICE MF01/PCO1 Plus Postage.

DESCRIPTORS =Computer Software; Content Analysis; =Design
Preferences; Grade 5; Hypothesis Testing;
=Interaction; Intermediate Grades; Interviews;
Microcomputers; Questionnaires; *=Student
Motivation

ABSTRACT

This study tested the hypothesis that children bring
specifiable expectations to their use of interactive computer
programs, and that these expectations will determine, to a large
extent, which features of a given program will be motivating to a
child. It is also argued that the different genres of interactivity
relied upon by software designers will elicit different expectations
from a child. Subjects were 14 fifth-grade students. Three sets of
data were collected by: (1) asking students to sort software titles
into piles of "like" programs; (2) asking students to indicate on a
scale of one to three how much they like to use each program; and (3)
identifying the interactive elements of the favored software
genre-adventures through group interviews. The groupings were
recorded and children were asked to label each pile. The analysis
yielded seven clusters of programs that could be differentiated
according to the students' labels, and four ways of interacting in
and with the world were identified. To investigate the relationship
of motivation to interactive formats, the motivational strength of a
program was measured by asking 22 subjects to complete a
questionnaire by indicating how often they would choose to use each
of the programs in their Sree tine. Adventures and programs which
generated printer outprt were significantly preferred to the other
clusters but not to one another. It is suggested that what makes each
program so successful is the fit between the reasons the child wants
to use the program and the interactive environment it creates, and
the similarity between the motivating goal structure for that type of
activity in the real world and in the snftware program. (9
references) (BBM)
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This work explores the interplay between various types of software interactivity and a
program’s motivating elements. It is our hypothesis that children bring specifiable expectations to
' their interactions with educational software, Thess expactations, to 2 large sxtant, will determine
which features of 4 given program will be motivating to a child. Additionally, the different genres
of interactivity relied upon by software designers will elicit different expectations from a child and
may resonate or conflici with the motivating elements built into the program. The state of affairs
for the designer of educational software is much like that for the movie director. The: duector ofa
certain genre must include the elements the audience comes to see (e .g... the scarey. scencs of a
horror movie) and not fully replace or confiise them with elements thit work for other § gcm'es (e.g.,
slapstick). Similarly, the software designer must be- attentive to the confiections between the
interactive elements upon which she relies and those e!emcms which are : appealing to a child.

The research reported in this paper represents an attempt to establish the validity of the
above position prior to the dcvclopmcnt of verification orieénted research. We think this is
necessary as our conceptual approach is scmewhat different than prior research in this area.
Previous attempls to schematize or categorize software have often been done according to adult
conceptualizations (¢.g., Jonassen, 1985; Taylor, 1980). According to our hypothesis, it is the
child's perception and categorization of programs, particularly the interactive aspects, which
determine how we should think about designing soitware (c.f. Shapnro. 1987; Winograd & Flores,
1986; Turkle, 1984). Accordingly, our first research, question is whether interactive formats have
a strong enough influence on how children categorize software so that we may speak of genres of
interactivicy. A sccond way our rescarch differs from previous approaches is that some of the best
works on the motivational aspects of computer software have tended to ignore differences across
software. For example, Malone (1981) writes of the role of challenge in creating motivation.-
Challenge, however, is not what motivates us to usc a particular word processing program. Rather
we choose those programs which conform to our needs as writers.® We intend to show that the
motivating elements of software vary from program to program and arc dependent to a large
degree on the interactive premise of the software.

To begin exploring the relationship of interu-tive software and motwauon we collected
three sets of data:
1) By having fifth graders sort software titles into piles of "like” programs, we mvcsugatcd
how children categorize educational software.
2) We gathered information about the motivational power of programs by asking the
students to indicate on a scale of one to three how much they like to use each program.
3) Through group intervicws we identify the interactive elements of the favored software
geare - adventures,
All of the studies were conducted with fifth graders enrolled at Royale Elementary
School in Darien, Connecticut. The Darien School District has an ample computer program which
is laboratory based. Children use the computer lab during free tine and regularly as part of class
time. The software selection and usage is closely linked with the curriculum. There are enough
computers for children to work individually if they choose. And, a full 75% of the children had
computers (or video games) in their household. We comment where we feel that this usage profile
may impact the generality of our findings.
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Genres of interactivity

If children think of software in terms of interactive format, then it is reasonable to expect
them to use similarities in interactive format across programs as a basis for categorizavion (cf. Chi,
Feltovich & Glaser, 1981). To decide if a cluster of programs coheres by interactive
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*In fairness, Malone (Malone & Lepper, 1984) later added an interpersonal
dimension of motivational variables which capture the interactive appeal
of a larger array of software.

558

- a4 Tl -
i ., . . . oS % . e I ;
SO AR N [ N v e - e B A B R aens C e e TadBa P

“




sty E

L o3, Yk %l I Y WA INTNR . R e XY L X Lt LIS LT RS T eARE, w ERRP RS 70 ok, o i R AN T TS, R FE DT AT R G S A R T
YRR :'r"'\’_!":"ﬁ‘%% S :\:@? MR RE N ‘:"‘Fr PRI ST T E’Z\ti&ﬁ'{ e #’{g\-{ig}:‘n ,\ . i “‘:‘S::Né?}‘ g}{;“ § g 'R?h' &3
L5

equivalences, without a crisp definition of interactivity, could be problematic.” However, we
expected that this probiem of identification would not be too great. It was our prediction that
studenis would create and fabel a few caicgories which unquesLonably suggested inieraciivity. »

Fourtcen chiiren (balanced for gender) each received a stack of 56 index cards which had
an educational software title typed on one side, Children were directed to "sort the cards into piles
of programs that are alike." No further instructions were given: Students were left to interpret
"alike" and decide how many piles to create. The groupings were recorded and children were
asked to label each pile. .

A°separate manipulation removed programs which a child had not actually used. We
only consider the 26 programs that were known by at least half of the students in both the sorting
task and the motivational ranking task below. The sortings were subjected to a cluster analysis
using the Rao-Russel coefficient of similarity and a complete linkage approach. The label or
labels which occur most frequently over all the programs within a cluster are used as names for
the resulting cluster.

The analysis yielded seven clusters of progﬁxms which could be differentiated according

to the labels assigned by the students. We give the label and our interpretation of the cluster along

with the programs which were included. The order of the programs and clusters listed below

g replicates the ordinal positions within the final clustering. For example, Bank Street Writer is
v most closely linked to LogoWriter and most distant from Path Tactics. %
Writing or Language Arts S
X These programs are typically scen as used for writing or typing practice. o
Bank Street Writer, LogoWriter, Paws, Writer Rabbit. r
: Print-out Programs e
This category is defined by the program’s emphasis on the goal of printing something out.
i Print Shop, Print Shop Companion, Time Liner. e
3 k-
One student called this type of program "mind puzzles.” This category revoives around deductive {
: style rcasoning, 2
: Gertrude's Puzzles, Puzzles & Posters. g
States or Social Studies k
n These programs all involve learning about the 50 states. However, the titles alone may define the
Calegm'y. é%:;:
\ Dataquest: The Fifty States, Game of the States, States and Traits, Coast to Coast. g}
: Adventure/Tourney/Mystery ff%
The anchoring attribute of this category appears to be computer simulation of the physical world. @
- One student made the astute distinction between mystery and adventure as one of solving vs. ;«‘%
- looking. These two types of programs are strong sub-clusters within this category. &
Odell Lake, Oregon Trails, Goodell Diamond, Treasure Hunter. #
.*Lx‘ J"‘g:
; *We take interactivity to mean something broader than and prior to a simple gg
. distinction between computer and “"passive" media. As such, interactivity S
5 is a potentially unbounded concept ranging in examples from playing a game §%
2 of tennis to reflecting on one's own thoughts. In attempting to define ?%
z interactivity, one could easily flounder in debates over false problems: =

Can true interactivity only take place between two humans? 1Is drill and ’
practice less or more interactive than inquiry-based software? Fortunately,

our ultimate goal as researchers is not to come up with a necessacy and

sufficient definition of interactivity. Indeed, if there are concepts which

are meaningful through the family resemblances of their examples, interactivity

s

T

o
ek

surely must be one. Rather, our goal is to organize discourse about those “:%
shared and differing attributes which characterize the many situations we 2‘%
call interactive. &}
S5
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Putting things together *
Students have to construct something and test it.
Clock Works, Woodcar Rally.

Math -
This category includes many of the programs that deal explicitly with number.. Within this cluster
there s a tendency for drill and practice progrims to be ssociated with one.and another.
Multiplication Puzzles, Subtraction Puzzles, Math Blaster, Circus: Math, Quotiens Quest, The
Market Place, Path Tactics. .

There are two strong dimensions used to deve!op the, catcgonzatxons' content area and
interactive model. The three content area clusters, language arts, socml studies, 2nd mathemanw
should not be very surprising. Given schools’ strong pamnomng of knowledge into’ cumcular
dumains, one would expect children to bring their categorization of school experience: to* their
categorization of son.are. This effect is probably hexghtened by Darien's use of the computer lab
within class periods.

Of greater interest for our purposes are the other four groupings, especially the printer,
adventure, and building programs. From this small mmple of children'and programs, it can be
scen that children are quite attentive to interactivity in their concepmalmuon of softwme. Each
of these represents an identifiable way of interacting in and with-the -world: using tools,
navigating, searching, and creating. One might easily imagine that “Jess* mtcracuvc but more
frequently tauted aspects of software, such as graphics quality or engagmgness. -could have been
used o cquate the software. Intcractive models are not limited to action in thc phsyical worid,
although this is the curmnt!y favored genre of fifth graders. There also appears 1o be a sub—cluster
within the math grouping in which the student competes with -an animated agent within the
computer thus modeling interpresonal interactivity. Undoubtedly, there are many other models of
interactivity upon which computer programs do or will rcly.

Motivation and types of software

If programs are equally motivating but rely on different models of interactivity, it is
hkcly that the motivatior. originates from diffcren: sources. To investigate the mlauonshxp of
motivation to interactive formats, we operationalized the motivational strength of. a:program to
mean how often a child likes to use the program. 22 fifth graders (balanced for gender) completed
a quastionnaire indicating how often (always. sometimes, never, unknown) they would choose to
use cach of the 56 programs in their free time. Below is the ranking, from ‘most motivating to
least, of those programs that were known by at least half of the students. A score of three would
represent the most motivating program. ’
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(2.50)
(2.50)
(2.45)
(2.32)
(2.21)
(2.11)
(2.10)
(2.09)
(1.95)
(1.94)
(1.94)
(1.92)
(1.92)
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Oregon Trail

Print Shop

Odell Lake

Bank Street Writer
Print Shop Companion
Wood Car Rally
Gocdell Diamond
TLogoWriter

The Market Place
Path Tactics
Quotient Quest
Dataquest: The Fifty States

Puzzles and Postecs
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(1.83)
(1.82)
(1.81)
(1.80)
(1.79)
(1.72)
(1.69)
(1.68)
(1.65)
(1.58)
(1.55)
(1.46)
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Coast to Coast

Multiplication Puzzles

Time Liner
Gertrude's Puzzles
Game of the States
Clock Works

States and Traits
Paws

Circus Math
Treasure Hunter
Math Blaster
Writer Rabbit
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Attitudes towards software programs. appear to be fmrly we!l def‘ncd across the
population as there is 2 highly significant offect forprogram-type (F = 4.9}, fThere isa significant
effect on motivation when clustem are treated as. groups: wnfun an anova:(F'= 7 75) Advenmrcs
and the programs which generated pnme:\output were srgmf‘ cantly prefered to the o&hct «.lusters
(Scheffe test at p <.05) but not.to one and anothez, We wxli d" russ the souree; of this: prcfcmnce
in the next section. Interestingly, there is an interacuon betwee’ ;gendet and progfam type =
1.7, p < .03) but rot between gender and clustertype (F =145,p>:22)::This. s‘ugg estsithat:itis
not math or writing per se-to which girls-and “boys' oby»ﬁtut*{ad»er&pecxfc, \andifpﬂrhaps
prototypical, implementations of the category o of software, f‘However, the' samplexs too smallto be
confident in a failure to find effects or to begin parcehnx omnntemctmn effects.” - -

Oregon Trail and Print Shop are representanvc~pmgrams from the hnghly motivated
clusters of adventure and print-out. These two programs are: extremely different in the sorts of
interactions, goals, and sources of satisfactions a student can expect, Although one mnght wxsh to
claim that the same sorts of design elements make each mbuvaung (e.g., an apptopnate level of
complexuy or chalienge), this seems to be the wrong' level of annlysxs. We' suggest that what
makes each program so successful is the fit between thé Tasens. ke cluld wams 10-use. the
program and the interactive environment it creates. -A program whnch mcludes nav:gduonal goals
should create a spatial environment. Being able to jump from’ menu o menu jn Oregon/ Txml (asis
the case in Print Shop) would destroy the interactive premise- -of-travel; - It would“mdcxmmc our
expectations of interactions within a spatial environment. The program would loose’ much of the
motivational power it gains by relying on our cnjoyment and knowledge of navigating in the
world. : o ’

The source of interactive expectations.

If a child perecives a program as an adventure game, shc prefers to sec a first-person
surrogate canty out her actions within the progmm s cnvnronmcm. On the other hand, in a math,
drill and practice setting, no such surrogate is cxpected (perhaps to move numbcrs around on the
screen), nor does it scem to provide motivational cnhancement: bcyond the temiporary éffects of
novelty. Why might this be the case? In simplest fashion, much of what is enjoyable in software
borrows from what is recognized s an erjoyable activity in the real world, Chnldn‘,n have a prior
model of interaction which includes surrogates (e.g., dolis) for fantasies: On thc o&hcr hand,-the
activity and fcedback involved with worksheets - animated ot not - have ncvcr mcluded he notion
of a surrogate. There would be a mismatch between their expectations of the: worksheet genre of
interactivity and its dclivery with fantasy elements.

Our central tenet is that children’s motivation towards educational software can be
understood to a large extent through the specifiable expectations childien bring to the different
genres of software. These genres of software are created and identified on the basis.of the
interactive models which rest upon the child’s experiences in the world. ‘We maintain this
position because children bring previous real-world interactive experiences to their understanding
of the various formats of educational software. It is easy to see how they analogizc or equate
software to various real-world activities. (E.g., This program.is like going:on a: trip; this one is
like taking a test; this one helps me make something.) They must import the goals of mtzracuons
in the world W find satisfaction within software. Software does not create goals and lasting
motivation out of a vacuum - the computer is not that inherently motivating.- Rathcr. a.piece of
software will borrow the. motivating goal structure and the ancndmt‘imeracnve envuonmcm
which supports a particular type of interaction in the world.- The. two- MOt hnghly motivating
clusters of programs, adventures and printing software zre notable in their close’ lmknge with the
world. One facilitates interaction within a simulated physical: -world; the other assists social
interaction through the creation of signs and cards. They each borrow their appeel through their
different connections-to real world interactions. Further, they each appear to be. the most
successful within their genre of software because they maintain fidelity to the pmvxousl y
experienced goals and environment of their interactive premise.

*This was revealed through the group discussions discussed in the nexc section.
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What might an interactive genre look like?

" Ifchildren are given.an opportunity to create a program, they wiill create one which is
consistent with, and motivating because of; the interactive genre which serves as its premise, To
explore whether students would emphasize a-Coherent set of jntéractive élegg;:nts an~'what, tose
might be, the two authors conducted group interviewswith two differentsets of five childrén. The
question which anchored the discussion was, "If you.Weie to make a computer program;, what
would it be like and what sorts of things would you include?™ =~ ., - 7

The responses of both groups were strikinglysimilar in their preferérice for.adventure
games. Each group distinguished. these from mysteries afid:puzzles. . These restlts-are in
accordance with the distinctions ncoversd by the clubtering task-and the motivational rankings.
By looking at the different suggestions the students made, we gét a beiter sense of the coherence
of the interactive model and collect evidence for an extensive definition of the adventure gerre of
interacivity.

The children stated that they wanted an impactable environment. We might call this a
causally coherent model of interactivity in which consequences must reveal themselves through
changes in the environment. Al actions, student and computer; miust be similarly constrdined by
the environment. Decisions that are made within the program should change the environment in a
causal fashion. The legacy of these changes remain in play throughout the course’of the
interaction. For example, forgetting to plant the corn will become a.damning mistake only when
the food stores run out. Students pointed out several times that they Gid not want-the program 1o
give discngaged, omniscicnt, or external feedback; all Conscquences and computer reactions
should be a natural result of the causal environment the program créates.

A second interactive model prefered for the adventure game is a spatio-temporal model.
For cxample, they liked an ability to move in any dircction spatially. - This can be contrasted with
programs in which the child always moves forward. However, compleie freedotn of movement
and choice is not a superordinate principle of interactive design. The childrea explicitly stated
that they did not like the capability of going back in time o correct a mistake.- Idcally, an
adventurc cnvironment will replicate the advantages and constraints of a spatio-temporal world.

Students repeatedly stated that they liked t0 explore and learn from theiroptiors and
mistakes. They liked having to discover the sub-goals and emergent goals that miust bé safisficd to
achicve the larger goal of the adventure. They wanted the program to be somewhs:tinprediciable
but in a fashion consistent with the laws which govern the program’s cnvironment. They wanted
optional levels of difficulty and novelty. In other words, they wanted to learr through interactions
within a rich causal environment.

The adventure game relics on three basic interactive models which are derived from the
child’s interactions with the physical world: causality, spatio-temporality, and exploration.® The
discovery or immersion leaming style they have chosen finds a natural model within their own
lives (Papert, 1980). However, it is important to note that this is only one genre of interactivity
and a style of leaming which grows from it. It is important to imagine what sorts of social
interactivity and leaming styles will become supportable as computer power becomes more
available in the classroom.

Directions and conclusion

The methods of enhancing motivation withia different interactive settings will differ
depending on the goals the user generally attributes to certain types of interaction. Although the
goal is ultimately to learn something, the use of inieractivity can bring a much larger set of goals
and expectations o bear. It is central to any interactive design that these expectations are played

*There were other elements of adventure games which the children mentioned such
as codes, fantasy, and being able to choose the characteristics of their
surrogates. There were also things which the children claimed were unimportant:
graphics, high action, points, winning, and, sound. It is worth noting that
some of the things excluded are precisely those things which are mandatory for
the success of other genres of interactivity. It would have been interesting
to have asked the students to design the ideal drill and practice program as a
source of contrast.
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upon. Asa first step in delincating the nature of these expectations, it is worthwhile to think of the
different types of interactions a user-might expect within a given genre of Lteractivity, A
practical way for a desngncr to follow-this.praecription is to ask.herself what sort of interaction
does this computer instruction seein most-like and what sort-of rvle does the computer play-in the
interaction (c.g., partner, advérsary, game- board, world, referce, referérice tool, mussum, ctc.).
Subsequently, the designer can consider what things make tms sort of i interaction most satisfying
and work onward.

The unique features of the new and highly plasuc interactive technologies havs not been
fully explored, either theoretically .or: empirically. Desigriers: currently. rely on fodels of
development which are often out-dated ot prematurely réductionistic, Much of ifie litrature on
motivation.in instructional technology attempts to include: all dwgus within: largé matricies and

continuums of factors. They do not take into account, the qualitative differences of children’s

expectations in their encounters with instructional technolosnes. Much like film, there are genres
of software (in use and dcvelopmg) which capitahze on the’ ctnld’s motivitions in fandamentally

- different ways. Chr future researct: will attempt to-prové the interrelation of interactive format

and motivation through an experimental dcs:gn. However,nme next step is W continué the
discourse with children about the different interactive elements and their groupings into genres. It
is here that we will find the best ingredients for coherent and motivating design recipes.
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