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In assessing an experimental instructional gamingeprogram in seventh- y
"and eighth-grade mathematics at Pelham Middle School, Detroit, MI,
absenteeism was taken as the most pervasive and pragmatic measure of . -
student attitudes toward the learning environment of the mathematics '
: classroom. he experimental leatning environment contained three majpr
. elgmgnts in addition to regular Math%matics instruction: EQUATIONS, a
problem-generating type of game::a twice-a-week tourmahent arranged to
o , * award reinforcements frequently and equally among the participants as well
o - as to individualize the learning experience for each student; and the
' . organization of classes into teams’ designed to elicit cooperation,
Experimental and control classes were taught by the same teachers for
, both ‘semesters of ‘the year-long program; the difference between experi-
L mental and control. groups was their activities during two .class periods
a week, - v . X v L. ‘
: : 'The absentee rate, computed for each student participating i the
 ( L "study, .is the ratio of the number of days-absent to the total number of
° © " 'possible school days. Students. participated In the study for one or two
. ' terms. Approximately'eigﬁty school days per term were used .in the study.”
‘ The results indicate the following: v : ' - Sy . '
(1) The mean zbsentee rate in nongames classes was significantly
higher (more than three times) than that in games classes. v .
" (2) The mean absentee rate of students-switched from games classes °
in_the first term to nongames tlasses in the second. term was “significantly . w4
more . (just about double) in the second term than in the first. . .

. (3) The mean‘:EfenteeJrate in the second term of ,students.:enrplled in-

LI
2o

nongames classes bojh terms was npt significantly more (at the .05 level)

- than thdat of studeMts enrolled in games classes the first term and nongames '
-classes the second, although it was sighificantly more at the .10 level.
Thus, the evidence for there being a carryoyer effect of participation in

. a games class for one term in lessening abgenteeism in a nongames class '
_the subsequent term is much more tenuous” than is the clear evidence that
there is more absenteeism in nongames classes than in’games classes. ’

-
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The gobd 1ife is one’
‘ , inspired- by love and
o . guided by knowledge.

- Bertrand Russell Q.

LY
-

- “'Focus of ‘Study and Previous Studies" . .
. “"' . Y L4 . .

For Russell, the essential features of the good life are affective
and’ cognitive. We submit that these dimensions are also at’ the core
. of good,léarning;’which i# a central part of human,life. This study
‘\focuses on the affective dimension as it is ipfluenced by a learning

- ' environment organized7ar5und instructional giming. o

-
o

bther studies have indicated the influence of such a learning
environment upon the cognitive dimensibn. Experimental seventh grade
classes using EQUATIONS, the game which is also uysed ip this study,
and'using the same arrangements with respect to cooperative teams and
conduct of tournaments, displayed significantly greater.achievemerit in
the learning of mathematics (Edwards et al., 1972)., wWitlv a fferent
but similar game =- WFF 'N-PROOF: The Game of Modern Logic =
same other arrangements, grqups of junior ,high and high schodl students
have experienced increases averaging more than 20 points on the non-
language parts of standard I.Q. tests (Allen et al., 1966 and 1970).
Still another study reports significant differences on I.Q. scores-for'
_ students using WFF 'N PROOF (Jeffryes, 1969). On the other hand, no
- significant changes occurred in either the affective or cognitive
~ dimension when the EQUATIONSAand'fAC—TICKﬁE games 'werd used for a ‘
shorter period without ‘the tournament prockdure, which is designed to -

individualize the problems presented to each learner and to equalize -

o the reinforcements achieved amon§ all members of the ‘class, and without
the cooperative features of the earning environment.which are intro-
duced by the games (Henry, 1973). : ) ‘

o
° i . -
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. elements, each of which is assumed’to be critical with respect to the. < e

@

The experimental learning environment arrarnged for this study emphasizes
the affective dimension as a facilitator of.cognitive achievement. So

the initial>question to be answered is whether a learning environment
organized around games has a positive effect upon students' attitudes
toward learning.. That.is the fundamental question to thich this study
is addressed. .

There is some evidence that aﬂigarning environment invoiving-EQQATIONS o
and the appropriate tournament and team arrangements does have positive
effects upon students' attitudes toward mathematics learning, as measured
by students' responses to am~opinion questionnaire (Edwards et -al., 1972).
‘A more pervasive measure of student attitudes was sought in the current
study -- a measure that would reflect student behavior every day, through-
out the school term. The_ student absentee rates in experimental and
control classes have been selected as the measure of students' attitudes
toward the learping enviromments of those classes. -In addition to being
a more pervasive measure than most indicators of attitudes, it is also a
pragmatic one.. For any program that seeks to enhance’ the school's effect
upon what students learn must first (and necessarily) get the students to
~come to school. ' . '

a4

-

he +

. L ' — . : ¢
The Learning Environment Organized around Games : N

*

The 1ea}ning environment arranged for this study contains three major

.affective and cognitive effects:  a problem-generating type of game; a
tournament -arranged to award reinforcements frequently and equally among
the participants as well as to individualize the -learning experience for

" each participant; and the organization of classes, into -teams designed to

elicit cooperation. :

The EQUATIONS game used in this study is a problem-generating game in
exactly the same sense that both checkers and chess afe.. In each ‘game,
when a player makes a choice on his turn to play, he constructs a pgoblem
for the other player(s). When~the other player responds, ‘he attempts to
cope with the problem that has been posed for him. The choice that he
makes, in doing so,.in turn constructs a problem for the next player.

That process continues throughout the course of play —-- successive genera-
tion, resolution, and further generation of problems by players. A - .
player who is séeking to win will pose for the other players the most .
difficult problem that he can imagine in the circumstances. So the level ° -
of difficulty of problem cé fronting a learner will depenqd upon the imagina-

tion and knowledge of the oYher players in the game. The jpore a player
knows about the game, the more difficult the problems he cap pose for
“others. In EQUATIONS, mathematical ideas are incorporated the rules

in such a way that the more a player knows about mathematics, the more, -
difficult will be thg problems that he can pose fotqothpr players. k

<
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This link ge ‘between what a player knows and the level of/compléxity
of problem that he can generate by his choices ih playing has an
{important implication: ‘it affords a means for individualizing®the
learning experience for every single student in a heterogeneous class— -
room. By ~controlling who plays. with ghom,_one-can control the level

of complexity of problem that is delivered to each learner, even fhough:

tEk class consists of students of widely differing abilities. and know-

ledge.. It can be assured that each learner is confronted with problems
that are of -the. appropriate level of complexity for him. ' ’

The second element of -the ‘learning eﬁVironmeht'under study —— namely,

the tournament —— controls the complexity of problem delivered. If the
plajers in each game are-evenly matched in terms of their understanding.
of the game, they will tend to generate problems of the appropriate

level “of difficulty for each other. In striving to win, each will seek -
to construct the most difficult problem that he carr imagine in thej‘
situation. When player A constructs the most difficult problem he can
for player B —— and they are evenly matched -- player B will need to
struggle and think in order to cope with the problem posed. "But -— and
this is the important part -- the probability will be relatively high
that B will in fact be able to cope with a problem that he subjectively
perceives as a "tough" one. . When a player is involved with problems
that he thinks are difficult buf that he successfully copes with most !
of the time, he'is likely to generate an image of himself”as one who
can handle difficult problems in whatever subject the game is about -—
an "T can do it!" attitude. 'By structuring the tournament in such a
way that the players”are, and continue to be, evenly matched -- even
though the students may'légrn at different rates —— the attention of
each, player is focused at the outer edge of what he now understands.
.That is the objective of the tournament arrangement: to keep the

b

"+ players evenly matched so’that the problems delivered to each will be

om the frontier of what he currently comprehends. To achieve this
objective, the performance 6f each student is audited at the end of
every session. . '

~ - . 9

At 'the beginning of'the_tournaﬁént the class is ranked according to
mathematical ability —-- by the teacher's judgment;»by*results on a test,
by trial play-offs of the game, or by any other reasonable means. It

is not especially important .that this ranking be accomplished’ with great:
exactitude, because ‘the tournament .rules prbvide for subsequent adjust—
ments. The rask list is then used to assign students to the table where
each should play. The first thred students should be asg'signed to Table 1,
the next three to Table 2, and.so‘@%luntil all_ﬁlayers dre assigned. If
there is one extrd student, the last-fwo tables should have two players;
if there are two extra students, #4ndy 'the last table should have two.

At the first session of the tournament, every/studént should play at the
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., table to which he has been assigned. At subseqiient sessions @ student's
*  table assignment will be determined by ‘his performance in the previous
NP segsion. #or a given session, there will be a high scorer (H) and a
"lqw scorer (L) in the game at each table. For the rext tournament
session the H at Table 1 will remain at that table, the H's "at all
: - other tables will move’to the next lower—numbered tables (the'H at
. Y Table 2 will move to Table 1, the H at Table 3 will move to Table 2,
. . ete.), the L's at all tables.except the last one will move to the next
‘higher-numbered table, and the L at the last table will remain there.
_ An absentee player is autématically the L at the &ahle/;here he would
‘have playeqz At each table that has three players’there will also be .
_ & player who scores in the middle (M). The M at each table remains
‘., .. there for the next session. This tournament procedure for moving
- . players about reqults in'a player's shifting to more difficult problems
when he has performed well and to less difficult problems when he has
. not.. . . : : v

Thie tournament structure and its imﬁiications for the affective and
cognitive experiences of the learmexrg is probably the most significant
aspect of the learning environment §¥\£2;? study. The tqurnament rules

« . . have the result that in the long ryn each student in tHéQElass turns

out to be H about one-third of the time, M one~third of the time, and

L one-third, of the time. - In terms of t e ‘game, what amoynts.to "winning"
" and-"fosing with respect to other play§§§ is shared evenly among all.
*  Each turns out- to "win" half the time with réspect to others, and to

~ . Mlose" half the time. In this manner . the competitive aspect of this
learning situation is carefully controlled, In terms of "wins" and
"losses" for purposes of the game, the slow student is not overly-

. deprived and the fast student is not overly-indulged. Each receives
his fair share of each., Reinforcements are evenly shared among all
students in the classroom, not unduly heaped upon only a few of the .
brightest. . : :

Furthermore —— and this may be the most important affeetive result
of this arrangement —- the situation in which each is experiencing such
"winning" and "losing" leads the players to "discover" the positive side
_ of "losing." To. the extent that participants learn that many depriva-
tional situations mgy be opportunities for growth, they may be learning
one of the most important lessons™for improving their problem—solving
in general.\The player who loses at Table 5 because he did not under-
stand hoy to subtract negative numbers, but learns how to do so in the
process, will have an opportunity to use his new-found knowledge at
Table 6 — and probably to good advantage. On the other hand, .the .
player who wins at Table 3 and moves to Table 2 -- where he may be
walloped by the wizards there —- will become aware of the price attached
to "winnihg,Q:7When these experiences occur repeatedly, players gain'a

Ll




sense that "winiigﬁg‘is not an unmixed blessing and that “"losing" doés
not fail to—hav M compensations. They learn to cope with and "live"
with both outcomes. That is probably a useful capability for other
situations outside the- games. .

The third element of the léarning environment used in this study intro-
dliices further cooperation into the situation by organizing ‘the players
~into teams. In a major sé¢nse, the playing of any game is the essence
of cooperation: 1in order to participate and really play a game everyone
must voluntarily agree to abide by the rules that define the gafie. If
someone does not, then he is not playing that game. If one tries to
move a knight three spaces diagonally in chess, he is not really playing
chess; he is doing something else. But it is a different modg of coopera-
tion that is introduced py the teams in an EQUATIONS tournament. They
provide a mechanism for further encouraging the learning from peers. ,
Game-play facilitates Yearning from-peers of approximately equal abilify. .
Team organization elicits learning from peers of divérse abilities. . - ‘&
Whereas the games are played among students of+homogeneous abilities,
“the teams are made up of heterogeneoys groups. Each'team should have as
members one fast learner, one slow learner, qﬁa a sprinkling of players
in between.  The scoring in the tournament is arranged so that 'a win by

°

' a slow-learning member of a team who plays at the trigh-numbered tables

counts every bit as much for the team score as:a win by the fastest
learner on the team. The fast learmer on each’ team soon learns that 1if
he wants his team to do well in the tournament, he needs to teach some
of the other members of his team some of the things that he knows.
Anyone who has ever tried to set up a situation in which bright students
teach slower ones knows exactly where the situation usually hreaks down
—— and that is in keeping .the bright students interested. But teams
bring into the structure of the tournament a continuing motivation for
‘bright students to teach sldwer‘students the relevant subject matter.
The members of a team do not play against one another except when two

of them accidentally move to the same table. Their team activities are
cooperative in nature: working problems together, explaining ideas to
each other, working through Instructional Math Play kits together, or
talking generally about their strategies for playing the games. Hence
the mixed cooperative—competitiﬁe environment that prevails in an
EQUATIONS tournament involves competition only when liomogeneous groups
interact (and even then, under the most careful congrol) and emphasizes
cooperation when the interacting group is heterogeneous. : o

N »

One final comment is appropriate about the learning environment orgaﬁized
around EQUATIONS for purposes of this study. The experimental situation
was imbedded in the school curriculum with no disruption of anything else

v
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that would otherwise be oCcurring. There was no special selection of
the students for the classes, nor, did any of them cease their partici- ) —
pation in~any other usual activity. If reasons arose for adjusting a ’
B ' student's schedule at the end of the fall term and transferring him
' into- or -out of the experimental or control classes, that was done; no
control was exercised to prevent such.changes for purposes of the'
experiment. In other words, the experiment was adapted: to the . demands
"of the school -- not vice versa. In this respect, if the results of
v this experimental program seem te warrant adoption of such a program
) . in other.schools, it will be capable of being fitted easily into existing
. school programs. The data collected in this study were obtained not in
an antiseptic laboratory environment, but in the ordinary day-to-day
setting of Pelham Middle Schogl in inner-city Detroit. We are deeply
indebted" to'three extraordinary educators there for their. cooperation
.and superb efforts in making this study possible: Lewis Jeffries,
Principal;Gloria “Jackson, Chairman, Mathematics Department; and William °
Beeman, Mathematics Teacher. ) .

Method N S

2 ; EducationalﬂEnyironments
£ 'x=§gg/kinds of . mathematics classes were studied. The experimental group
: voted two mathematics sessions a week to an- EQUATIONS classroom tourna-
;ment; they heard lectures and worked problems during the other three
' sessions per Week. The ‘controlk:group heard lectures and worked problems
: ’#ﬁéifividually during all five sessions of the week.° The prineipal differ-
‘ érnce, fthen between the two groups was their activities during two class K
periods a week: . :

Absentee'Rate'

The absentee rate wcomputed for each student participatipng. in the study,

is the ratio of-the. number of days absent to the total number ‘of possible
school days.. Students participated in the study for one or two terms.

Approximately eig ty- school days per term were used in the study '

Subjects

" The study- was. cond ‘ed at Pelham Middle School, Detroit during the *
1972-73 academic y r. Every studentwas enrolled in only on# mathematics
.class, participated” in no other mathematics enrichment program, and was '
enrolled for the ﬁull term or terms considered. Students were not tracked
according to ability and had no advagce knowledge of which sessions would
be games' or which, nongames. One section was an eighth-grade mathematies
class; all other sections were seventh-grade ijathematies classes. No
seventh-grade student: had prior knowledge of EQUATIONS; the eighth grade
class had participated in the sevénth=grade program the previous year.

G
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.Classes

In the X sections, the same teacher taught two games classes and two
nongames classes during the first and during the second terms.  In
the Y c%asses,Athe same teacher«taughf four seventh-grade and one,
eighth-grade games classes’during the first term and four seventh-
grade and one eighth-grade.nongames classes during the ‘'second term. .
Although it would have been desirable for the experiment to retain
all students for both terms, several losses and additions were neces-
sary between the first and -second terms because of other scheduling
commitments. - ’ )

- A - Results

Tables 1-3 contain descriptive statistics of the different,groups .
studied. Table 1 presents the descriptive statistics on those students = -
who remained with the same teacher for two terms. Teacher X taught two
games and two nongames seventh-grade sections concurrently. Whereas 44
studenits were enrolled in hék gamés classes for both terms, only 14
students were enrolled in her nongames classes for both terms. Note

4 s

that the averageiabsepteezratés?of the 44 games students were .084 the

first term and .078 the second term. The standard deviations for both
terms aggﬁclose:{ .093 the first term apd .091 the second. Contrast ,
these to the meanéabsenteegrafésiof the' l4,nongames students: .252 the
first tefm and .2B5 the second ——- more than .three times as much absentee-
ism. THe differences are graphically summarized in Figure 1. Each term
is divided into four quarters for which the absentee rates of games and
nongdmes ' classes are plotted. The standard deviations for the nongames
group are also clgse to each other: i189 for the first term and .191

the second. ’ '

4 Ty
3 : .
3 .

Teacher Y taught four seventh-grade classes and one eighth-grade class = .

each term -- all games ¢ldasses the first term and)all nongames classes
tHe second. A total of 57 seventh-grade students were enrolled with Y .
for both terms; 23 eighth-grade students were enrolled-both terms. In
teacher ¥'s first-term games classes the seventh-grade mean absentee
rate was .076, with a standard deviation of .106, During the’ cond
term, when Y's classes were in nongames mode, the mean absenteeg rate

-~ for these same students ‘rose "to .130 (nearly double), with an increase

in the standard: deviation to .140. Eighth=graders in games claSses

the first term had a mean absentee rate of .057; this rate rose to .131
(more than double) in the-nongameSAsecond‘term. The §;andard deviation
increased slightly, . to..088. R :

Table 2 describes data for all students enrolled during the first term
in the classes of the two teachers, including those students who
transferred out of those classes the second term. Teacher X had 57

. students in games classes and:42 ¢tudents in nongames classes. The

{
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&gean absentee ratds are comparable to those in Table 1: %he rate is o
J096 for seventh-grade students in the first term; it is R46 for .

seventh—grade nongames students in the f¥rst term; with standard
_deviations of .105 and .234 respectively. Teacher.Y taught only-games *
settions in the first term, with an enrollment of 88 seventh-graders

and 31 eighth-graders. The mean absentee-rate for the seventh-graders
was .111, with a standard deviation of .166; the raté for the eighth-
graders was .086 with ‘a standard deviation -of 168

Table 3 presents the mean dbSentee rates of students enrolled in the .
second ' term with Teachers X and Y. Some students had been in games '
classes, some in nongames classes, during the previous term, and ‘not
necessarily with the same’ teacher. The first column of descriptive .,
statistics is for those’ students in games sections throughout the first
dnd second terms (GG) . The second column describes students in games
classes 'the first term and, nongames classes the second (GN). The third
.column describes students in nohgames classes the.first term and games
classes the second term (NG) The fourth column describes students in -
nongames classes throughout the:two terms (NN). As in Tables l and 2,

the data are described by teachér and grade;, the numbers of students,

the mean absentee rates, and ¢he standard deviations are given.

«
.

Three general hypotheses about’ﬁbsentee rates in games and nongames
classes as indicators of differgnces in student attitudes are of interest
‘and can be tested by the data av, jlable in Tables 1-3. The first hypo-
thesis is?g;ncerned with testingﬁwhether the mean absentee rates of the’

games clasdes are less than thQSﬁmpf nongames classes taught .by the same
tested only with the data from the

wnly teacher to teach both kinds of

classes concurrently. The secon1 gypothesis is conceyned with testing
whether the dow absentee rates ex‘ Fienced in games classes in the first

" term deteriorate significantly whg@mthese students are shifted to a -

nongames class in the second term. % combination of findings -- that

games classes have lower absentee; L;ies than nongames classes and ‘that
these lower rates tend to disappea gen students are subsequently switched

teacher. is hypothesis can bé'
classes of Teacher X, who was . th‘

* to nongames clasges -— would constinu e strong evidence for attributing
the lower absentee rates to the lea g situation organized arcund games.
The’ second hypothesis can best be tesmgd with data from the classes of
Teacher Y, who had all games classes 44\ the first term and.all nongames
classes in the second term, with manyh ‘the same students in both. The
third hypothesis is concerned with tes }ng whether students who have 4
experienced lower absentee rates throu, % Participation in games classes
in the first term and are enrolled in §§p ames classes in the second
term (denoted GN) have a lower absentee “Y!te in the second term than
students in nongames classes who did not

rticipate in games classes
the previous term (denoted NN). 1In other mords, does participation in
games in the first.term have. a carry—overﬁéffect which produces lower
absenteeism in the second term than thereﬁétherwise would be? Data
; grs can be related to this

from the second-term classes of both teac}
question, sincgveach teacher had some GN|jadd NN students whose absentee’
i summarized in Figure 2.-

rates can be compared. These hypothesesﬁh
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“The first hypothesis can be tested (a) by comparing the absentge rates
of students in games and nongames " ¢lasses of Teacher X for both terms
(Table 4); (b)' by combaring‘the absentee rates of all students in games
<C@§SSES and nongames classés of Teacher X in the first term (Table 5);-
snd {c) by comparing the absentee rates of students in games and nongames
classes of Teacher X in the second term who'had been in the same kind of
class the term.before but not negessgrily’with‘fhe‘same teacher (Table 6).
. s ; <,

&

In all instances, the 'null hypothesis is that there is no difference in
. the .absentee rates of students in games and nongahes classes. Table 4's
. statisties describe the students enroliedﬂwith Teacher X throughout both
terms . (from Table 1). The F ratio indicates that the variances of the
two groups are quite different. A Studént T statistie, which assumes
thal'Variance, is inapﬁfopriate. ‘Theyefore, the Behrens-Fisher £k
statistic, which adjusts for differences in the ¥, and the variances, is
‘.. udsed. The results indicate that the null: hypothesis can be rejected at
" a significance levell of < .005. R
The probability that the mean absentee.rate for‘games-classéé is less |
than the mean absentee. rate for nongames classes is. .9968 for the first,
- term and .9995 for -the second term. ‘This is a Bayesian posterior proba-
»bility statement based on.a flat prior probability distribution. It
"Fakes into, account unequal variances and unequal N's and is based on
the Behren-Fisher distribution. An equivalent statement for the first . .
".~term i8 P(Meany < Meang | Sample) = 1 ~ .9968 = .0032.  As the probability
.i* approaches 1.00 (or 0.00, depending on how it.is stated), the observer ’
4 can be more ‘certain that the data‘*indicate that one mean ig layger than
* the other.  As the probability approaches .500, the observer becomes less
" certain that one mean is larger than the other. The Bayesian-postérior
probability is presented as an alternative way. to view the data. It does
not test the null hypothesis, as the t statistic is designed to do. It
eimply says that given this sample and no prior knowledge, there is a
certain“probability that one mean is greater than the other. '

Q . .
Because .the number of students enrolled both’terms with Teacher X in

" the.nongames group is.so small compared ‘to the’ number of students in the -

i games group in Table 4, it was decided that each term should be analyzed
_separately. Table 5 'contains the analysis for the first term; Table 6,
for the second term. Note that the F ratio again indicates a big dif-
ference in the variances of the games and nongames groups. Since the
games-g§§hp absentee rate is.so close to zero, it is understandable that
its ‘variance is considerably less than that for the nongames group. ' The
t* analysis which -adjusts for unequal variance and N's is consistgnt with
the former; that is, the null hypothesis can be rejected at a level of
significance of < .0005. for both terms. The probability thet the mean
absentee rate for games classes is less than the mean absentee rate for

nongames c%gsses {s .9998 the first term ‘and 1.0000 the second term.
- __‘_%'.i - .' .
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Turning to the second general hypothesis, the question is: When students.
- are switched to nongames classes following a term with games, does the
-low absentee rate achieved in the first term deteriorate (increase) in .
the second term? Tables 7 and 8 present data for students who enrolled ,
2for two terms with Teacher Y, in games classes the first term and in non-
. games classes the second. ,(Table 7¢ describes seventh-graders;fTable 8,
eighth-graders. 'The matched t, analysis indicates a highly significant .
difference between absentee rates for the first-term games and the second—-
term nongames classes. . ‘ - o : :
The null hypothesis, that the absentee rates of students in games classes
‘the first term are not less than)their absentee rates in mnon ames classes
in the seéond term must be rejected for both seventh and eighth graders:
the significance level of the t for matched groups in both ¢ases is .0000.
The mean absentee rate" for sevenith graders in nongamés classes was nearly
BN double that in games classes (.076 to .130), and that for gfghth graders

_was more than double (.057 to .131).

" The third, and final, hypothesis deals with the p%séibility of some
_ ’ ;‘carryrover effect from pgrticipation_in-games in the first term to lessen
_ | absenteeism in the second term. Absentee rates were compared for two .
‘ " 'groups of students enrolled in ngngames classes in the se¢ond term: one
' group of students had been in games classes in the previous’ term (GN),
. . -one group had beén in nongames classes in the previous term (NN). -
The data are summarized in Tables 9-11. The null hypothesis is that the
second-term -absentee rate of GN students is not less than that of NN " .

Y students. o ) f

~ Table 9 summarizes the _data for the seventh-grade students of Teacher X.
. " The second-term mean absentee rate was .1Q3Qfor GN students compared to
) " .270 for NN students, a .077 difference. :Since the F ratio indicates a
< . difference in the variances at a .0222 Yevel of significance, the Behrens-
Fisher t* value was computed (t* = 1.272). This is not significant at
the .05 level (t* g5 =-1.764 and t* ;4= .694 by the Cochrane-Cox approxi-
mation); however, it is significant at <j.10."" The evidence for rejecting
the null hypothesis is marginalj it can tnly be rejeftéd at the .10 level
of significance,” An alternative way of characterizing the evidence is.by
-a Bayesian posterior probability statement: P(Meangy < Meanyy | sample)
= ,8980. - ' h ) ' ’

The data for Teacher Y's séventh- and eighth-grade classes, summgarized

. . in Tables 10 and 11, support this marginal finding with respect to the o

o ' 'carry?over effeet. The difference in mean absentee rates for the seventh=

. graders was .033 (.127 to .160) and .086 for the eighth-graders (.131 to

a .217). These, too, were significant only at the < .10 level. The, respec-
5 tive Bayesian posterior probability values were .8330 and .7835.

In summary, the results .indicate the following:
‘ : : L v
(1) The probability is .999+, given these samples, #that the absentee
N rate for students in games classes is less than that for students in non-
games classes. The null hypothesis that the absentee rate for students in

o . ) L, ) ] : . w ”
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games classes is not less than that for nongames classes can safely be
rejécted. 1In these 'samples the mean absentee rate in nongames classes
was more than three times that in games classes. )

(2) There is a statistically significant rise in the absentee rates
of students switched from games classes in the first term to nongames
classes in the' second term.’ The rates just about double, The null
hypothesis that theré is no increase in absentee ,rates whep ‘students

" transfer from games to nongames classes can safely be rejected.

(3) The evidence for carry-over effects, however, is tenuous.
Although students from nongames classes in the’ second term enrolled the
previous term in games classes are more likely (8bout .8).to‘hévg a lower.
_absentee rate than other nongames students enrolled the previous term in
nongames classes, the data is marginal for rejecting the null hypothesis
that there are no carry-over, effects to lessen,absentéeism”in the second"
term. The null hypothesis can be rejected only. at the significance level
between .05 and .10.- . ‘ . : '

-

Discussion

@

S—

‘ That there are profound effects upon absenteeism in the Detroit innercity
school where this study was conducted when an EQUATIONS instructional
tournament is introduced into the regular mathematies curriculum is
beyond reaionable doubt. The evidence is clear that absences drop
markedly. Interpreted as an indicator of students' attitudes. toward
school and what is being done there, such lower absenteeism is perhaps
one of the strongest and most pervasive gauges possible of the affective
influence of a procedure. To the extent that such gaming techniques jolt
this affective dimension, they undoubtedly set the stage for influencing
the cognitive dimension. It is hard to improve‘the way Russell said it
in discussing the go?d life: ' ; ’

Although both love and knowledge are necessary, love is in *a
sense more fundamental, since it will lead intelligent -people
to seek knowledge in order to find out how to benefit those
whom they love. '

With the games, it is ‘clear, there can:be success in creating the love.
The next question is obvious: Does it lead to the seeking and achievement
of knowledge? In intelligent hands, it should. On this dimension, we
need to find out more. : :
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. . 5 Table 1 )
- Absentee pRatgs for Students Enrolled® 4
in Games at_icf Nongames Classes .
- " of Teacher X )‘e‘md Teacher Y for ‘the Full Year . {_
- FRT T .
4 e ) -
Teacher | Grade - First Term - . N . SeCé\\;ld Texm = .
. . ‘ o {
. Games (G) Nongames (N) ‘Games (GG) j Nongames (NN)
x 7 | o D.
No. ( ' 44 | 14 b4 14 ;
Mean, .084 . .252 7. .078 .295
. A ’ M 4
* §.D., .093 ©.189 .091 .191 .
. n L: & o n
) ’ ' . Nongames (GN)
Y 7
. . ) ‘. A
No. _ 57 o | ) 57 .
Mean .076 - . o 130
S.D. .106 140
Y ' ‘8 ® v
No. w 23 23
Mean .057 ©.131
S.D. .071 .088
\'“') » ’ ?
T
: o
.;A;_ .




' -Table 2
o N
~ Absentee Rates “for Student's Enrolled )
’ ¢ ’ -
in Games and Nongames Classes of .
Teacher X and Teacher Y for the First Term Only
. . Teacher Grade Tirst Term. '
-7 * Games (G) Nongames )
- o _")J - * )
v - . X~ -7 e
L] . . - 1 ' . ‘ CE
, No. e Joos7. 42
Mean ) . .096 | . .246
S.D. . TT105 o .234,
. A - C
> -
Y ) 7 . ‘ :
S e q L 88 |
Mean 111 &
e s.D. |. .166
-c-i} 5
o -
:\", ' Y 8
_ ‘No. , . 31 e ‘
'Mean " 3 -086 ) ~
. g s, | | 168 | | |
n - N o i T ) i o :
5 ! . » . T ' D ) * ‘ l .
i . e ) ) 5 .
\ [ ) - R L .
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. Table 3 -
- : SR , a ? T
Second Term Absentee Rates for Students Et};_'olled in the _
Games and Nongames Classes of Teacher X ;-n‘xd Teachef Y in
' RN the Second Term, Some of Whom Wer‘:e. Enroiled with Othé?
‘Teachers Ot in Different Kinds of Classes in the First Term ’ ~
- . B e A ) p N "
. _ , ’ . R : '. I ) )
\ | s, ] i - . . .. ’ - ] ~
¥ ;i’eaCher_ Grade | 'Term : {\N ,  Kind of ‘Class L
o . r First’ | Games Games Nongames | Nongames
T Secorid~~ Games .| Nongames ~ Games Nongames ‘ 0
~L . 1 e | @ | rwe) | ). -
,,I ‘ X ; 7 : NI LI s 3 - N
_ S x> | ‘ . o ! 5
~ No. 46 10 9 36
Mean - - 1 -.082 93 | - .107 1,270
T sl oo eel ooz | L1280 W11 o 7,204
/ . ] . . : U L R ‘o . C . }
. : Y 7 v ',a 4 : : (‘ .
s | New . A .55 , 25
- - .8 . . , : s
Mean | . L .127 —_— ' L1607
s.n. | | .142 * - .136
- “
No. | o | 23 ] 10
Mean , R N o — .131 — 217
N s.D. = I . .088 - .327
. LR
19 )
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t*-Analyses of Absentee Rates in Games and Nongames Classes (Tables 4-6)
? - i T S
<. Null Hypothesis Hlf The absentee rates in games classes areinot less than
‘ the absenteerrates in nongames classes.
. : ., Table 4 g
) ’ LA ° 1 .
' - . s
Absentee Rates of .Seventh-Grade Students Enrolled
[ in the Games and Nbpgames Classes of Teacher X for Two Terms
/ : | .
j . ' b : .
: A " First Term . | Second Term , a
3 N Games (G) Nongames (N) Games (GG) Nongames (NN)
' No. | 44 | 1 R P VO T
JO- b ) . 4
Mean -~ . - .084 .252 . - .078 . .295 '
.+ siD. 093 | . .189 " Ll 091 .191
) ) : Significance. ¢ Significance » ‘
L Value - Level Yalue Level . .
F 4.1522 ..0002 4.4084 .OQQl _ ..
L 1 t not 0 ~ mot . | '
T appropriate o appropriate , .
w,oo j 1 > .0005 S | > L0008
t* obs 3-20 v < .005 . 4,11 : < .005
£%.005 | 2.99 4 © 2.99
t*.0005| 4.17 ' 1 4.17
T o .. Y RS
I~ . ,P(MeanG<MeapN|Sample)=.9968 P(MganGG{MeanNﬁlSample)=9995
N ' ‘i o _ ~ . ) . ’ég?
. , . o
S, ) . o
; N ¢




Table 5 -

Absentee Rates of Sev.enth-Gra‘de Students Enrolled - .

in Games and Nongames Classes of Teacher X in the First Term N

v

1 o - :
First Term Games -(G) ‘Nongames -(N)
No. 57 ' 1 42 "\
Mean . .096 ‘ 246 /
. S-D- -‘1'0'5 ) -2341 . -
i Significance
. .~ Val'ue Level
F Cb o 49814 .0000
N ' ~ . :
_ t "¢ not .appropriate 5 ' )
© | ttobs . 3.88 ~ <-.0005 |
| t* 0005 | 3054 LT o
P(?iea‘nG <: Mean, | -Samp“le__) = ;9998
Wy ':'Ui}v I ’
" v .
‘ .
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Table 6

eventh-Grade St

P

udents Enrolled e

in Games and Nongames Ciasses_of Teacher X in the Second Term
> | Second Term Nongames (N) s
' r 11
" No. 36
Mean .270 ,
) S.D. . 244 .
oSignificance
Level >
F ) -7.0826 .0000 '
. ‘ ’ _"\.‘w-y' -
t ~_not appropriate :
"4 t* obs 4,397 | < .0005 %,
t* .0005 * 3.54
. s g
P(rbanc < yfgpN~] Samgle) évl.OOOO
! ; o
J - \ :
‘ @ L] . :‘ &
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‘Matched t-Analysis of Absentee Ratés of Students who Switched from Games

to Nongames c1asses (Tﬁbles 7-8)

.

~
1 g
¢
b

'

Null Hypothesis HZ: The absentee rates of students in the first term
. P when they were enrolled.in games classes are not. less
than the absentee rates of those same students in the

o*

l o

' Y ', S Tab!gr7

3

W

. : ‘ R . .
Absentee” Rates, of Seventn-Grade_SpudEnts Enrolled

second term when they were enrolled in nongames classes..

. .

-

. _ 4

' . P ‘. -
in the Games and Nongames Classes of Teacher Y for o

the First and Second Té?;s‘ -

a
. -

First,Term  Second Terma" . . '
%i‘ocames:(G) Nongames (GN)V o
No. ' 57 . 57 | -
. Mean 076 . .130, I .
5.D. 1060 |- 140+ S
- i
' Mean difference .054
's.D. - .076
£ . 5.3301 .
OSignificance level -.0000
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C : s ; Table 8 .
E ﬁtégsentee;Rates of Eighth-Grade Séz;::f:\ﬁgflié
- R S PR o - S
G ,ﬁEﬁrblled@iﬁ the Games and Nongames ClasSesQ\‘
- ‘ 1. v . { ,"_;v
of Teacher Y for the First and Second Terms |
- | . :
A . - First Térm Second Term: |’ .
Games (G) Nongames (GN)
¢ . | o o
No. " 23 23 -
" Mean - .057 [ .131 4,
S.D. .071 ' .088
. v “»,(335-‘ J ‘ <
: Mean difference .073
4 . ’
. S.D. .066
ts . 5.3091
Significance level .0000
n.
1
N
! 1
{ 24
LI ) /
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games Classes : (Tables 9-11)

~

Null Hypothesi%.ﬂs:

J oL
The absentee rates of nong;

s students in the
second term who were enrq ¢

kS i , the first term are ot les ﬁan the absentee .
~ ' rates of other nongames students in the, second
“. ‘term who were enrolled in 1
first term. ' K
. /; RPN ‘
¢ < ’ L. : ‘
vTable-Q EEEE - o G
tudents Enrolled'in
~ s ‘
o »First Term Games ©
: Second Term | Nongames !
| (6M)
. No.. 10 !,
; * - bean .193
S"QD- 0128
i A
i;i . Value
) F 3.6584
. E _ ’ t ) not appropriate
" ‘ Z"“]\/Z‘tiobs 1.34 -
. Coq : - 4
t* .05 1:76 .
r . :
° t* .10 .69
. P(MeanGN < Meang, | Sample)
. o

4 in games classes'




* Table 10 L I

e . L n ;
. . . T ' . ) " * o«
~ Absentee Rates in the Second Term of Seventh Grade .Students Phrolled in' | '

. (1) Nongames Classes of Teacher Y the Second 'I‘érm ‘ands

& . . - P ‘ o L
’ 52) Games or Nongaﬁxes\ the First Term "(No;,-Neqessar;Lly, o
¢ " with Teacher Y the First Term) - N - - e

. . i 4. i
3

\% . - ¢ L . \',7 e, . . ".. ; NP
‘ ' - Absentee Rate in Second Term ,: o Cove

e e T . ' . .-
. . N by . ; »
i —T ] Lt

' Fi_fst -Terni‘\ : MGames Ndng_a}més o " g

Sec?rid“i‘é‘rm '-;l__,vNo'n‘g‘ames L . Nongames =~ . b ' .
k (GN) ‘ , am) . |

S | No. -~ |55 | 25 -
, - Mean . N 127 - ©.160 )
| | . s, e 162 - .136 N

Value . Significance Level ,

LF 1.808 4299
ST | T C Y
' t< 10 T,

P (MeanGN

< MeanNN"'w Sample) =:.8330. ' | J .

Y
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