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ABSTRACT 

The purpose of this study' was to investigate classroom 

attending behavior. Achie~ement related behavior was 

examined in relation to 1) achievement level, 2) cultural 

packground and 3) developmental level. The samp1e consisted 

of 136 pupils from èach of the elementary grades, 1 to 6, 

drao/n from immigrant and non-immigrant inner-city populations. 

Behavior was observed'during readrng and math instruction and 

coded in seven discrete categories. 'Achiévement 1ev~.was 

determined on the basis of scores obtalned on the Stanford 

Achievemen~ Test Battery. Findings inqicated that both 

immigrant and non-immigrant inner-city pupi1s spend a 1àrge. , 

proportion of time engaged in academic tasks with high 

achievers spending somewhat more time actively engaged than 

low achievers. No meaningful developmental trends were 
\ 

found. To account for the large discrepancy between the 

"attainment levels of the high and low achievers, ~haracteris-

,tics of pupils 'and curriculum demands are discussed. 
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RESUME 

Le but de cette étude était de rechercher le 

comportement d'attentlon en classe. Le comportement relatif 

~ f' accomplissement a été examiné en rapport avec 1) niveau 

d'accomplissement, 2) héritage culturel et 3) niveau 

développemental. L'échantilLon a consisté de 136 él~ves de 

chaque classe (pEémière à sixième anné~ inclusive), tiré de 

populations immigrantesret non-immigrantes des zones grises. 

Le comportement a été ob\~e)Vé pendant l'instruction des 

mathématiques et de la lecture et codifié en sept catégories 

discrètes. Le niveau d'accomplissement de chaque élêve a été 

déterminé utilisant les notes obtenues sur le Stanford 

Achievement Tgst Batter~. Les résultats ont indiqué que les 
<: 

élèves, et immigrants et non-immigrants des zones grises, 
( 

passent une grande proportion de leur temps sur des tâches 

académiques, ceux ayant un niveau d'accomplissement élevé 

passant un peu plus de temps engagé activement que ceux ayant 

~ niveau d~accomplissement plus bas. Aucune tendance 

développementale significativerla été trouvée. Pour expliquer 

la grande différence entre les niveaux d'accomplissement les 

r' 
c~ractéristiques dés el~ve8 et les exigences des programmes 

d'étude son~ discut~s. 
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CHAPTER l 

INTRODUCTION 

In spite of, attempts by teachers, and, more recently, 

. / by educational and psycholugical researchers, to gain • 

( understanding of the nature of the learning process, the 

ways in which children acquire knowledge are not fully under-
'f 

stood. Nevertheless, there continues to be a large volume of 

research and innovation in aching aimed ~t facilitating 

,) 

1 

children' s learning, espe . allFin the' case of .. ' inner-city" 

, .children (an .euphemism f 'disadvantaged) who do not f 

, 

progress academically at the rate of their middle class 
, <'1' 

peers. Many of these attempts which focus on' the innor":-city 

child have beeQ spearheaded Py social and pOl,itica.l forces • 
. 

These forces have growp with th~ incr~asing expectation for 
, 

upwàrd mobility believed to come about through the effects 
q 

of education as it occurs in th~ schoole., Since those who , , 
" 

'1 , 4 
live in poverty have tp~Qmost to gain.~n,a 'social str~ture 

. r 

that permits upwa~d mobility, they form the group,whfch 

". 
f 
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appears to have the rnost at stake in the school system. It 

is these inner-city children who form the subject of this 

study. 

Whêt follows is first a review of sorne of the ways in 

which research on acadernic achievement has been approached 

and then trends in research concerning the education of 

disadvantaged pupils will be discussed. The present 

investigation has been undertaken in an effort to answer 

several newly arisen questions. First, these questions 

per~ain to the rale of the pupil, rather than of the teacher, 

~ in the classroom. This will be seen as one of. active 

participation in the learning situation. Of particular 

concern will be a study of those behaviors which enhance and 
_/ 

those which impede the process of efficient learning in the 
~ 

ordinary classroom setting. More specifically, the behaviors 

in question are those which are indices of pupils' engagement 

in academic tasks. Subsequently, it ,will be"determined 

----whether or not there exists a relation between the various 

behaviors and highly discrepant levels of scholastic attain-

ment. In addition, this research will endeavor to examine 

developmental trends in pupils' achievement related behavior. 

Since most studies in this field have examined samples of 

pupil behavior in a limited number of grades: lt remains to 

---

he determined whether or not there exists a pattern of growth. 

This investigation will contribute to our ~nvwl~~~~ of 

classroom behavior by examining the behavior'of pupils in 

... 

l 



, 
i 

o 

.; 
, ~ 

3 

"" each of the elernentary grades. Second, this study will 

address itself to questions with respect to attributes of 

inner-city children - attributes that are rneasures of strengths 

as weIl as weaknesses. While previous research has typically 
.-' 

~xarnined social class difference and has emphasized the 

negative aspects of the qualities of inner-city chil~ren, 

this inquiry will explore différences, wi thin, not ,between 

social class. By a camparison of chil~ren within the social 

class referred to as "inner-city" who are relatively 

successful and those who are fair~y unsuccessful and a 

comparison of those who corne from immigrant and non-immigrant 

homes, it is hoped ta show bath favourable and unfavourable 

features. 

, . 
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CHAPTER II 

1. 

" 
'" 1 

REV1EW OF THE LITERATURE: PART l 

The Study of Academie Achievement 

,. 

In an attempt to 1earn how to irnprove the quality of 

1earning a nurnber of investigators have been striving to 

relate students' achievement with teaching behaviors. This 

constitutes the traditiona1 approach in which qualities or 

~êhaviors of the c1assroom teache~ are conceived of as the 

indepcndent variables élnd cogni live gains of llac {Ju[Jlls 
r ' 

are viewed as the dependent variables (Ber liner, 1976: 

Rosenshine, 1977, 1978). 
. 

The major research in this f~e1d' has been 1ed by 

approximately a dozen researchers. Among the major groups 

of researchers and their or94nizatiqns ar~: . 1) David 

Berliner - University of Arizona, 2) Charles Fisher and 

Len Cohen - Far West LaboratorYJ Walter Borg - Utah State 

University, 3) Nathan Gage - Stanford Research and 

Development Center in Teaching, '4) Jane Stallings -

,i, 
, /' 

) -
Jo 

~ 
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Stanford Research Instltute, 5) Meredith Gall, William 

Tikunoff ~nd Betty Ward - Far West Laboratory, 6) Thomas 
o ., , 

Good - University of Missouri, 7) Jere Brophy and Carolyn 

Evertson - Texas Research and Development Cen,ter in Teacher 

Education, 8) Robert Soar - University of Florida, 9) Fred 

McDonald - Educational Testing Service, 10) Gene Hall, Sue 

Loucks, Gary Borich and Robert Peck - Texas Research and 

, ' 

5 

• Development Center in Teaching, Il) Gaea Leinhardt, Margaret 

Wang and William Cos1ey - Learning Research and Developrnent 

• Center, University of Pittsburg, and 12) Homer Coker -

Carrolton State CO,llege, Georgia and Don Med1ey - University 
, 

of Virginia (Rosenshine, 1976). 

In recent reviews of the research on teaching c 

effectiveness (Cruickshank, 1976; Rosenshine, 1976) it is 

reported that the dependent variable Most often chosert for' 

examination by these researchers i6 the extent of pupils' 

cognitive gains, especially in the basic subjects (i.e., 

'reading and rnathematics), while concern with affective 

outcomes, suchas attitude toward school and self concept, 

has received relatively little attention (Rosenshine, 1977). 

In general, th~ selection of dependent cognitive variables 

has,presented minor difficulty. On the other hand,·~he 
) 

selection of independent variables has presented sufficient 

difficulty. While it is not terribly problematic,to find a 
, 

rationale for the investigation of c~gnitive outcomes as the 

dependent variable, Cruickshank (1976) main~ins that there is 

l 
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an absence of theoretica1 bases rich enough to be of 

assistance in the 'selection of meaningful independent 

variables. Resu1tan~1y, researchers rarely offer a 

rationale for their choice of an independent variable. 

In spite,of this serious shortcoming, numerous 

researchers have proceeded with investigations in which 

sorne 'critical' aspect of the teacher has been regarded as 

the independent rneasure. As an exarnp1e, Brophy and Good's 

(1974) sununary of research concerni,ng individua1 differences 

in patterns of teacher-pupi1 interactions inc1uded both 

teacher expectations and teacher attitudes towards students. 

6 

In addition, students' character~stics, such as social class, 

sex, prior achievement, and race were assessed with respect 

to their effect upon student acnievement and teacher 

behaviors and attitudes (c.f. Dunkin & Biddle, 1974: Gaod, 

1975: Rosenshine & Furst, 1.971). Much of the impetup for 

~ this approach has been the current committment of educators 

ta the developrnent of campetancy-based teacher education and 

eva1uation progra~s (Berliner, 1976). This,current trend 

i8 behaviorally orie~~ Thus, the better teacher is 

considered to be the one who produces better results in terms 

of student outcornes. This definition/iB in opposition to the 
. 

ear11er trends in which the good teacher was conceived of aB 

the one who possessed cert~in '6ritical' qua1ities. These 

qualities ~ere nnot aBsessed in 'direct relation to pupil 

outcomes. Rather, they were based on theoretical grounds in 

r 
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keeping with the current phi1osophy popu1ar among educators 

and the public in genera1. One such example wàs the early 

child-centered movement, for which Dewey was a major 

spokesman (Gage & Berliner, 1975). 

In the fo11owing section sorne of the ways in which 
, 'Y'\ 

7 

teacher attributés have h~en investigated and the limitations 

to these approaches will be discussed. 

Academie Achtevemen~ and Tea~her Behaviors 

Studies of teacher behaviors in relation to student-

teacher variables have been reporte~ in the psycho1ogical 
.' 

~1iterature since 1945 (e.g., Anderson & Brewer, 19451 Anderson 

& Brewer, 1946; Anderson, Brewer & Reed, 1946; Flanders & 

Nuthall, 1972; Flanders & Simon, 1970; Gage, 1972; Rosenshine 

& Furst, 1971). However, the work of F1anders (1970) marked 

the beginning of a new era of research. Flanders (1970) 

deve10ped an interaction ana~ysis .instrument accompanied by 

detai1ed reports and statistical analyses. In recent years 

the deve10pment of a variety of systematic observational 

ins~ruments has facilitated the stùdy of c1assroom behavior 

(Emmer & Peck, 1973). Simon and Boyer's (1967, 1970) antho1ogy 

con tains many of the hundreds of observationa1 systems that 

have been developed. Most of the authors of these systems 

cite the primary purpose in their deve10pment has been to 

describe teaching, to monitor instruction and to train 
< 

teachers. Severa1 authors developed their sca1es in an 

attempt to investigate the re1ationship between instruction 

, 
1 

f 
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, 

and student growth (Rosenshine & Furst, 1973). Overviews 

of observational procedures are contained in the works of 

F1anders (1970), Rosenshine and Furst (1971), Brophyand Good 
! 

(,1974), Dunkin and Bidd1e(1974) and Gage and Berliner (1975). 
~ 

Unfortunate1y, due to the large number and variety of 

observational systems, the interpretation of findings has 

proven to be very comp1icated (Dunkin & Bidd1e, 1974). 

Categories have been developed without examining the 

re1ationships within and between categories of observ·atiopa1 

~ystems. This has often led to taxonomie confusion and the 

unnecessary development of new systems (Emmer & Peck, 1973). 

However, severai researchers have begun to emp10y factor 

ana1ytic methods in an attempt to disclose intra- and 

inter-system relationships (e.g., Bartko, 1976: Bropny & 

Coulter, 1975: Emmer & Peck, 1973; Medley & Hill, 1968; Ober, 

Wood & Cunningham, 1970). 

Sorne of the diff'iculty in the deve10pment of 

observationa1 systems has aris~n due to the fact that 

categories of pehavior have been inc1uded 1argely on the , 
basis of theoretical grounds rather than empirica1 data. 

Berliner (1976) rnaintains that this has occurred because of 

the minimal amount of available data which rea1istical1y 

describes the nature of everyday life in the classroom. An 

example of the type of research needed to pvercome this, 'is 

a study by Berliner and Tikunoff (1916) initiated largely 

for the purpose of simply describinq the ~ature of 

1 

, 

;1 



instruetional activities and the daily episodes in whieh a 
\ 

child engages. The dajâ were' eollected by ethnographer:..s 

(rather than psychOl~ists), tra'ined to observe an 

environment without looking threugh an observational 

9 

instrument. This rnethod was instituted sinee itr was apparent 

that an observational system acts as a 'sereen' by permitting 

one ta see only thgt which one is 100king for. If one is 

looking for good teaehing, then one must know what it looks 

like in order to recognize it. The authors suggest t~e need 

for similar ethnographie research such as that proposed by 

Stubbs (1976) and reviewed by Stubbs and Delamont (1976) and 

Harnrnaraley and Woods (1976) (e.f. Berliner, 1978). , 

I-t wouid appear that once a.-category of behavior has 

been determined and can be reliably recorded, severai 
. 

obs1:.aeles remain ta be dealt with. Often independent 
r'C 

variables (e.g., verbal praise, probes, critic'sm), are 
'\ , 

observed and counted but are found to show very low eorrelat-

ions with measures of student outcomes. While th s may 

occur frequently, it does not preclude that these v riables 

are invalid. Rather, th~s-delineates the need for data whieh 

are both qualitative and ~uantitative. Frequency counts fai1 , ~ 

te reveal the number of tim~ particular behavior may be 

inappropriate (Berliner, 1976) ."rh~~ is a lOgiCa~ state of 

affairs. For if one i5 to take into consideration individua1 

differences between children and teaching situations, then 

few teaching beh~viors are categorically and unconditionally 

i, 
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""", 
either appropriate or inappropriate. 

Another major obstacle i6 the arèa conce the 

tability (non-stability) of t'eacher bè,havior. indeed the 

1 ood' teacher i6 flexible and able to a~apt met 

and démands according to imminent 

Pa t\~f the 

diffic Ity of estimating behavloral sta!'ilit\r is :.el\a\\d to 

the prob em of frequency of occurrence. Low\'frequenc' ~\ 

or f quent should any particQIar behaviorbe? 

; 

te"nd to yi Id Iow correlations. Resul tantly, rarely e~~~bi ted 

\ 

bebaviors, ich are thought to he highly appropriate, 
.? 

~nd to 
\ 

appear statis ically insigificant. In effect, it has be ~ 
\ 

suggested that hese behaviors are the most difficult "to \ 
empirically inves igate (Berliner & Ward, 1974). 

It appears obv'ous that researchers must always doubt 

the representativenes and generalizability of the teacher 

behaviors exhibited in he presence of an observer (especially 

when the ohserver's prese ce is perceived as an imposition) • 
. , 

This is particulariy~c~itic l when the teachers under 
. 

observation have not beên cha en randomly or by the 

researchers, but rather ad~·\tho e who participate on a 

voluntary basis. 

Impediments to the study of, ac emie achievement, other 

than those dealing with difficulties i the implimenta~ion 
; 

of independent variables, .are also\çri ti al. Before we can 

establish valid empirical relations~~~s be ween teacher 
" \ . . 

attributes and student achievement w~\ mù'st d , 

. , . , . , 
• l . , , 
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with prOblemBOf:)tatistical a~sis •. instrumentation and 

methodology (Be~~~er. 1976). I"\addition we must learn mor 

about what 1earners do in êxperirne~a1 treatments (c.f. Snow, 

1974) • 1 \ 

1 \ 

As a result of these drawbacks: a umber of researchers 
\ 
~ve conêluded th~t we are without ~ny s lid empirical 

\ \ 
~v±dence 1inking teacher behavior tO\stude t outcomes 

(Berliner, 1976) although sorne resear hers ( .g., Brophy, 

1973; 'Îlfonfenbrenner, 1974) suggest th t teach effects are, 
\ 

at best, \~nstable. Berliner ever, con ends that 

" 

we must ac~ow1edge that we are without vidence th't warrants 

any action W~Ch c~ be empirica11y justi ied. Hence educators 
\ 

have been left ~en te sorne severe criticls of their a E;!mpts 

to meet the deman~s of developing successful intervention 
\ 

programmes (e.g., JeÎ\sen, 1969). Furthermore, any researche'~, 

as weIl as the PUb1ic~ave begun to look beyond 

of schooling in an attem~ to identify variables 

to academic achievement. \ 

the effects 

cQntributing 

\ 
\ 

Much research has been generat~ which implies th~t 
. \ 

teacher effects are minimal. The Equa1i ty of Educationa't 

Opportunity (EEO) Report by Colemàn (1966), as weIl as its 
'":> 

derivitives by Jencks (1972), Moste11er and Moynihan (1972) 

and Heath and Nielson (1974), have been highly inf1uencia1 

in suggesting that socio-economic-statU§_(SES), fami~y 

b~ckground and ethnicity account for the bu1k' of the variance 
~ 

in pupil outcomes. In addition, Jensen (1968, 1973) has had 

\ 
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a major impact on educatio 1 policy through his schoIar1y ~~ ~ 
works which have la~ge1y attr'ijuted the variance in academic 

, -
outcomeS to pupi1s' innate cognitive potentia1. These 

reports have had a str6ng impact to the extent that they 
\ 

have provided rationales~or cuts in the funding of 

educational· research, budgè~ cuts in scho~ls, and they have 
~ ~ 

been a major impetus for SOCi~l ramifications suoh~as 

bussing. Recently, the act~al~esu1ts and interpretations 

of the se reports have been serio~ly cha11enged. Results of 

several re-examinatiohs, of the ~EO Report strongly refute the 

.ipitial findings which suggested that 1ittle of the variance 

in achiévement was re1ated to teacher effects {Dishaw, 1977; 
". 

Harnischfeger, 1974). 

Harnischfeger & Wiley, 1976; Wi1ey, 1976,; W.i} 

~he 1ack of statistica11y signifièant an useful 

findings from studies of teacher effectiveness, despite the 

enormous efforts~that have been invested, plus the impact of 

the intitai findings of the EEO Report, have 1eft researchers 

e in ~he fi~d of educational psychology unable to conclùsively 

determine ~ extent of the effects of teaching and aiso 

somewhat disillusioned and perplexed. In fact, McDonald 

(1976) cites as one of the most criticai questions: "Do 
;'1' 

teachers make a difference?". An effott to taèkle this 
1 \ 

issue was attempted at a symposium, en~itl~d How Teachers 
o • 

Make a.Difference (U.S. Office of Education, ~971), by such 

noted authorities as Flanders, Gage, Jackson, Lor~ie, Mood, 

... 
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Rosenshine and Stolurow, who had been invited to address the 

topie: Indeed, it may be years
l 
beiore SOPhist'ica~ed/but 

, 1 

---

reaJOnaale experimental designs in the field of education are~ 
j f , ______ .----

implimented whi~h will yie1d resu1ts that aie meaningful' and '. --- .... ~ 

valid. However, it is the contention of Berliner and 

Rosenshine (1977) that it is no 10nqer tenable to ta~e 

~~7iOUS1Y those who minimize t~e ,timpac't of the teaeher on 

stu'dents ' acquisition of knowledge.' This statement is ~~sed 
in view of newly ernerging literature on disadvantaged \, 
chi1dren (e.g., Stallings & Kaskowitz, 1974; Pederson, 1978) 

indicating that teachers do make a differ.ence. If one is to 

assume that teachers do, in fact, make a difference then the 

next qU',stions which must be answered are: how much of a 

differe~~e do they make~ and, most importantly, what do they 

do tha t(ljJakes the differenee? 

While it i5 important that researeh be geared toward the 

·an5wering of these questions it is suggested that such~pursuits 

bë eomplemented by the imp1ementation of' a methodological 

approach in wh1çh ~he raIe of the teacher i8 not the major 
1 

" focus with respect to pupils' levels of attainment. Instead, . . 
the raIe of the pupil himself, may bé examined. 

Academie Achievement and PUEil Behaviors 
, . 

Tradition~lly, research on elassroom interaction has 
"J \ 

proceeded from the assum~tion that teachers' behavior is 
, ", . / 

responsible for de~ermining pupils' behavior. T~~hers are 

perceived as playing thé active role while pup~ls'play 
o 

, 
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mainlya reactive role (Fiedler, 1975). However, a child 
;1 

~.~.1 

is an active h~an beihg rather than a passive receiver of 
\~. 

information. Thus, it is assumed that a teacher does not 

influence student'achievement directly. 
f 

Rather, her 
, \ 
1nftuence is indirect. For ehe immèdiate çause of student 

_.... . 
learning must be the activities of the pupil, not those of 

( . 
the teacfer. 

be und~Jstood to influence student 1eârning indirectly, 
, 1 

Therefore, the activities of the teache~ must 

" 
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• 

. . 
t~~~h~the intermediate student behavior9 (Marliàve, Fisher, 

~ Filby & Oishaw, 1977,. Berliner (1976) referrs to these 

~~ (intermediate student behaviors as the 'mediating link' 

'between' teacher behaviors and student outcomes. 

\ The present emphasis on the role of the student as 

learner has been significantly~influenced 'by the works of 
(~ 

" Ca~roll (1963) and Bloom (1976). It a1so emerged from a 

comprehensive observational study of classroom processes and 
, 

instructional procedures in the Follow Through Planned 
• 1 

r 
" Variation projects comp1eped at the Stanford Research 

lnstitute (SRI) (Stallings & Kaskowitz, 1974). In this . ,--.. 
l~tUdY seven types of education al pro~rammes, based on divergent 

education al and'developmental theori~s, were selected for 

observati~nal study in an a\tempt to assess their differentia1 

-e'ffectiven~ss' with respect to the extent of academie gains. 
1 

Among. the measurements.employed was1the SRI Classroom 

Observ~tion instrument which focused not only on behaviors 
o , 

t~ac~~r~.als~.those of the pupils. Th,e ch! Id~en 

o{ 
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involved in this study were first and third grade students 

from disadvant~ged homes. The specifie child behaviors 

recorded were: independence, task persistance, cooperation 

and the aSking of questions. In addition, other student 

variables, such as school attendance and absences and a 
o 

number of aptitude, achievement and personality measures 

were ascertained. Cruickshank (1976) notes that the 

strongest correlates of improvement, in both first and 

third grade math, were length of school day and ,time spent 

on math activities. Stallings (1976) found that the " . 
opportunity to engage in, and to be exposed to, reading was 

rela~ed to higher +eading scores. It waS alse found that 

instructional processes predicted as much as mQ~~the 

outcomes score variance than initial enté1rn~ scheol test 

scores. Based on these findings it was concluded that 

classroom 1earning does contribute to achievement in the 

b~sic skills, good attendance and desired child behaviors. 

15 

This work has had large implications with resRect to 

further research on teacher effectiveness -and it has, 1'i}d 

severa,1 researchers to focus directly upon the attributes of 

the child in relation tO'ucademic attainment. Investigators, 

such -as Harper (1978), are aiming to pinpoint attributes(~ 

the chi1d, independent 'of inte1ligenee, which contribute to 
f$'o ", 

the enhancement.of aoademic achievement. This research has 

proceeded by examining behavioral attributes demonstrated in 
~. - 1 

the normâI classroom setting. Accordinq to Cobb (l972b) 
\ 

.. 
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certain observable manifestations are considered to be 
• 

'essential prerequisites for acquiring knowledge in an 

academic situation. They are not acadernic behaviors per ~, 

but provide the conditions conducive to acadernic responding'. 

The t~e of behavior.rnost often cited in the 11terature as 

conducive to academic achievement is that which indicates 

that a pupil is actively engaged, paying attention, spending 

time on task or trying to learn (Carroll, 1963; Cobb, 1972a; 

Lahaderne, 1968). / 

What follows is a review of the major studies reported 

that have been undertaken incorporating ,sorne perspective 

of pupil behavior in an academic setting. In these studies 

several methodological techniques have been employed·to 

analyse achievement related bèhavior. One of the most common 
1 

methods has involved the collection of several measures of 

academic achievement which are then separ~ely correlated 

with the frequencies ,of specifie behaviors (e.g., Lahaderne, 

1968). Often the sarne frequencies have been combined in 

multiple regression equations and cannonical correlations t& 

he used to predict acad~ic achievement (e.g.,Cobb, 1972a). 
o 

In sorne cases, behaviors best believed to discriminate 
. . '\.. 

Î 

betweem high and low achievers have been delineated and 

as~essed in i,lat~iin to these two groups (e.g., Soli & Devine, 

1976)., Differ'ences betwéen normal 'children and those with . 
",,-

behavior'disorders (e.g., Ne~sori, 1971) or learning 
, 

disabilities (e.g., Bryan & Wheeler, 1972) have a-Iso been 
,"~ 

.. .. 
• v 
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undertaken by comparing different samples on the same 

behav~oral rating scales. 

Teacher-Rated Classroom Behavioral Data 

Several emp'irical studies have been undertaken in which 

pupil behaviors have been rated by teachers on 

questionnaires or check1ists. The major methodo1ogical 

weakness of such studi~s employing teacher-assigned behavior 

ratings is the process by which these ratings are obtained. 

It i5 assumed that assessments ruade after the fa ct are less 
. . 

accurate than those made at the time of occurrence (Soli, 

1974) • 
po 

Furtherrnore, it has been shown that teacher rating 

sca1es may suffer from teacher bias (Jackson, Si1berman & 

Wolfson, 1969; Si1berman, 1969). Nevertheless, sorne research 

has been undertaken which emp10ys this type of measure of 

pupil behavior. 

One teacher-rated scale that has had a considerable 

impact on research through its widespread use is the Devereux 

Elernentary Schoo1 Behavior Rating Seale (DESB) (Spivack & 

Spotts, 1966) which has been used in numerous studies 

(Spivack & Swift, 1967J Spivack, Swift & Prewitt, 1971; Swift 

& ~pivack~ 1968, 1969&, 1969b, 1973, 1975; Swift, Spivack, 
" 

De1isser, Danset, Danset-Leger & Winnykamen, 1972). The 

authors have attempted to identify achievement enhancing and 
1-

achievem~nt-impe4irtg behaviors among high and low achi~vers 
1 •• ",' 

and normal and disturbed chi1dren in elementary and high 
• .;-------

schoo1s and in' various c~îtùre~. Their aim has baen to 
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deve10p a means of early sereening for purposes of 

remediation whieh ean be imp1emented by edueators and mental 

health persone!. Perhaps the major strength @f the DESB 

seale is the method by whieh it was developed (authors 

actively sought input from teachers of bO*h normal and 
1 

exceptional children). The Devereux consists of Il specifie 

behavioral categories selected through factor analysis of 

teacher ratings for a broad range of behaviors related to 

classroom learning and/or adjustment, plus 3 items which did 

not load on any of the factors. The categories are: 

classroom disturbance, impatience, disrespect-defiance, 

external blame, achievement anxiety, external reliance, 

comprehension, inattentative-withdrawn, irrelevant-

responsiveness, creative initiative, need for closeness to 

teaeher, unable ta change, quits, slow work. The validity 

of the scale ha. been criticized becau~ it,' relation ta 

achievement measures (highest mean r = .66) has been described 

as statistically slgnificant but eharacteristically low 

(Little, 1972). In an attempt to determine whether this 

criticlsm represented somewhat of ~n overgeneralization, 

Wallbrown (1977) pesigned a study to investigate, how weIl 

\DESB Ü)PiV~Ck & Swift;, 1967) ratings obtained in kindergarten 

could .predict acadèmic ach~evement one year later. The 

sample consisted of upper middle class èhildren who were., weIl 

above average in intelligence. Results showed that Ris 
"(' 

between Devereux ratinqs were not only statistlcal1y 
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significant but a1so accounted for 24.5 per cent and 16.5 

per cent of the variance in reading ~nd math achievement 

respectively. 
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In an additional predi~ive study (Attwell, Orpet & 

Meyers, 1967; Meyers, Attwe1l & Orpet, 1968) it was possible 

to secure achievement scores on a sample of fifth grade 

pupils who, four and one half years ear1ier, while in 

kindergarten, had undergone a thorough test battery. The 

battery had included 13 individual a~lity tests as weIl as 

ratings on 10 overt characteristics of test-taking behav~~s. 

The investigators were rnost struck by the unanticiR~ted 

finding that ratings ot behàvior were predictive of later 
r 

achievement. 'Attention' was found to be the most powerfu1 

behavioral predictor (correlations ranging from .26 to .40) 

and as predictive~s the rnost va1id achievemept test. 

In a correlational study by Kim, Anderson and Bashaw 

(196B) teachers observed randomly selected second grade 

children and rated them on an lB item Child Behavior Scale 

(CBS) (Kim, Anderson & Bashaw, 1967). The analysis of the 

data corroborated earlier findings (e.g., Spivack & Swift, 
, 

1966) (The correlation obtained between the CBS and the 

Stanford Ac~~t Tes (SAT) battery "as .48) •. It is of 

interest to n h CBS correlated mo~t highly (.69) 

with classroom 

state 

by the teacher. The ~uthors 

may be parbly artifactual 

Binee a teacqer',B general perception of the child as a good 
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1 

1 
1 

, , 
i 
1 



(j 

( 

l"~ 

20 

or poor student may have an effect on the teacher's rating 

on items of the CBS. 

Bath of the following studies to be reviewed are of 

particular interest in those they explore the relationship 

between behavioral data collected by teachers and that 

collected by outside observers. What these studies serve to 

indicate, as has that of Kim, Anderson and Bashaw, i5 the 

need for a more;6bjective source of information about'pupils 

than teachers are Qften capable of providing. 

Nelson (1971) undertook an investigation ta examine the 

differences between normal and 'conduct disturbed' children. 

Children in third through sixth grade were rated by their' 

teachers on the Adapted Devereux Child Behavior Ratin~ Scale 

(ADCB) (Spivack & Spotts, 1966). Subsequent to this, pupils' 

overt behaviors were classified into 3 major categories: on 

task, devia~t or ~acher-pupil interaction and coded by 

observers emPloying a technique adapted from Werry and Quay 

(1968). The results of the study suggested that,conduct 

disturbed children engage in significantly mçre deviant 

behavior and les:?task-oriented b~havior than their normal 
..J 

peers. The findings aiso strongly suggest that direct 

observation procedures are an effective method of identifying 

and describing conduct dist·urbed .children. This corroborates 

the conclusions of other studies concerning the overt behavior 

of children with conduct disorders (e.g., Wer~y & Quay, ~968, 

1'969). This investigation also demonstrated that direct 
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observation data are corroborateg by teacher ratings. 

However, teacher ratings were found to be better predictors 
\ 

of maladjustment when the resultant behavior is acted out 

(Le.,overt) rather than inhibited (i.e., covert). 

Camp and Zimet (1974) undertook an examination of the 

relationship between teacher ratings of positive and 

negative classroom behavior and reading achievement. First 

21 

grade pupils were rated by their teach~rs on the Pittsburg 

Adjustment Survey Scale (Ross, 1965) and the Conners Teacher 

Rating Scalê' (Conners, 1969). Observers recorded behavior in 

39 categories, the major ones being: on task, off task, 

~deviant and nondeviant. Observations of classroom behavior 

were compared with ratings on the two teacher-rated scalesand 

results of intelligence and reading achievement tests. 

Analysis of the data suggested a significant difference 

between the two teachers in this study in the extent to which 

their ratings agreed with items reported by the observers. 

While both teachers gave similar interpretations of their 

pupils' positive classroom behavior they differed markedly 

in thefr interpretatio~s of negative behavior. Yet the 

observera showed the clpsses to be very simi~ar with respect 

to both positive and negative behavior. This finding on 
• 

teachers' unreliable ratings of negati,ye behavior seems to 

lend support for Nelson's' (1971) conclusion that teachers 

often make inappropriate interpretations of mala~justment. 

In general, while using only two teachers,the results of 
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Camp and Zimet's study suggest that positive classroom 

behavior as reported by teachers, the lack of off task 

behavior as reported by observers, mental age and measures 

of reading achievement are highly interrelated. 

In an attempt to overcome 'some of the shortcomings of 

teacher-rated scales many recent investig~tions have based 

their findings on data collected by outside observers. The 

next section of this review will discuss such endeavors. 

Observationally Derived Behavioral Data 

In an atte~pt to overcome sorne of the shortcom~ngs, 
\ 

1 

mentioned earlier, of teacher-rated scales, recent investi-

gations have qased their findings on data collected by outside 

,observers. Werry and Quay (1969) compared one gro~ of 8 to 10 

year old children with three groups of children considered to 

have conduct disorders. Cla~room observations were coded in 
, 
three major categories: deviant behaviors, attention and 

teacher contact. While significant differences were found 

on almost aIl categories, with the largest differences 

occurring in frequencies of attending behaviors, no 

significant difference in 'on task' behavior was founq 

betweep·the normal group and the single eonduet disturbed 

group which had been matched for CA, IQ, SES and ethnie group 

. (Mean frequeney of on task behavior for the normal group was 

77.0 as opposed ta ~9.3 for the matched eonduct disturbed 

group) • .. 
In another study, Lahaderne (1968) observed sixth grade 
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pupils and coded behaviors described as attentive, 

inattentive, unce~ain and not observable. Correlations 

between rates of attention and various achievement measures 

ranged between .37 and .53 and attention correlated with IQ 

at the level of .48 for boys·...:uid .44 for girls. 

Cobb (l972a) undertook a study to examine the discrete 

classroom behaviors associated with academic achievement by 
, 

more clearly defining the categories 'attentive' and 

'inattentive' into 6 task-oriented categories, these being: 

attention, talk-to-teacher-positive, talk-to-peer-positive, 

23 

volunteers, initiation-to-teacher and compliance; as weIl as 

8 non-task-oriented categories: self-stimulation, out-of-

chair, play, inappropriate-talk-to-peer, noncompliance, 

looking around and not attending. Fourth grade pupils from 

two schools w~re ob~erved during arithmetic periods. The 

final multiple R, based on 8 categories, for predicting 

arithmetic achievement was .69 in one school and .63 for the 

other. 'Attending' was the single most powerful correlate 

of arithmetic achievement, where R's for schools were .40 and 

.47 respe?tive1y. Reading and spelling achievernent levels 

were moderate1y predictable from observations taken during 

arithmetic lessons, where RiS were .66 and .50. 
1 

From the findings of severai studies, cobb (1969, 1970, 
~ . 

1972a) derived a set of achievernent-oriented behaviors that 

are not academic per !!, but are referred to as 'survi~al 
1 

aki11s'. These skills have been sub-classified into two 

r , 
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categories of behavior: 1) social, and 2) academic. Social 

behaviors consist of components of positive s0cial interaction 

among students and teachers such as smiling, greeting and 

cooperative play. Examples of academic behaviors irlclude 

following teachers' instructions and looking at the proper 

page of the text book (Cobb & Hops, 1973; Hops & Cobb, 1973). 

Survival skills are considered necessa~y but insuffici~nt for 

academic functioning. They appear to be of considerabl~ 

importance, especia11y for the younger child, since 'formaI 

education depends heavily on the prior establishment in the 

child of a repertoire of social discrirninative stimuli that 

will control his attentional behaviors, and other motor 

behaviors as weIl' (Staats, 1968). This repertoire is 

believed to consist of the prerequisite skills that will 

enable any child to benefit from aIl educational opportunities 

offered to the extent to which he is innately capable (Cobb, 

1972bi Hops & Cobb, 1973). Since these ski11s appeared to be 

so critical subsequent studies were inftiated to further 

analyse these ski11s and to incarporate them in intervention *1 

programmes. 

, Cobb and Hops (1973) in a subsequent study, attempted ta 

determine a causal relationship between achievement and 

survival skills. This study involved lB grade one pupils, 

chosen from three regular classrooms whose teachers agreed ta 

participate in the study. AlI of the pupils initia11y had low 

rates af survival ski Ils and low scores on standardized 
" 

( 

1 
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o reading tests. The 12 pupils in the experimental group 

received systematic instruction in a training prog~amme 

which inc1uded the acquisition of attending and vo~unteering 

behaviors. Resu1ts of the study suggest that the experimental 

children had significantly greater gains in bath survival 

behaviors and academic achiev~ment than did the contraIs. 
,C) 

Reading achievement,measured on the Gates-MacGinitie primary , 
A Reading test, for 'the control group impr~)Ved from 40.9 

to 45.1 (standard scores) and for the experimental group .. 
, improved from 38.1 to 54.7 (standard scores). , 
1 

1 

t 

1 

. ~ 

Hops and Cobb (1974) undertook a follow up study which 

compared the effectiveness of two types of intervention 

Ci procedures on three groups of first grade pupils. Two groups 

were instructed in survival skills and one group was given a ~ 
prograrnrned, individualized reading curriculum. A fourth , . 
group was given ~o special treatrnent. AlI three experimental 

l 

1 

groups were found to have made significantly greqter gains in 

reading achievement than.the control group. However, the 

group which received curriculum training made a signifidantly j 

• greater gain than one of the groups receiving behavior 

training. '~Mean gains for the control group, survival skills 
..,. 
groups 1 and 2, and curriculum training group respective1y, 

were 7.6, 12.9, 10.9 and 15.0.) 

In a sirni1ar study by Walker and Hops (1976), effects 
. , 

of three types, of intervention procedures were compared to 

Bssees improvements in increa~ing academic achievement for 
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ehildren in grades l to 3 with relatively low frequencies of 

appropriate bèhavior. (These children were generally only \ 
',..". 

one half year below grade level in reading and math 

achievernent and had average or above average,IQ scores). 

While the control subjects remained in the regular classroom, 

experirnental children received treatment in three types of 
; 

experimental class settings. Children in Group l'were 

reinforced for behaviors thought to be facilitative of 

acadernïc performance, those in group 2 for corrèct acadernic 

performance and those in group 3 for bath. The results were 

interpreted as revealing signiffcant improvement arnong aIl 

experimerytal groups in levels. of appropriate behavior and 

aehievement in reading and math. (Reading standard scores 

for the expcrimental group improvcd from as low as 55.94 to 

69.60 as compared ~ith the control group whose greàtest· 
.1 

improvement was from 58.00 ta 67.73. Math standard scores 

for the experimental group were raised from,as low as 65.31 

to 75.40 while the greatest improvement for'the control group 

was from 64.06 ta 69.56.), However, no significant differenees 

betweenthe three treatment procedures were found. 

An experimental stuây by Greenwood, Hops and Walker 

(1977) was designed to evaluate the effectivenes~ of a 

'packaged ' group behavior managemen~ program which'had 

been developed on' the basis of çobb ' s (1972) work. This 
1 

programme is known as the Programme for Academie Survival 

Skills ,(PASS). The experim,ental teaehers were tau9ht to 
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implement PASS on a sample of low achieving, low-survival-

skill'pupils of normal intelligence in grades l, 2 and 3. 
~I 

Results of the effects of PASS Indicated significant 

improvement in survival skills across grades. However, a 
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significant gain in academic achievement,was obtained only in 

reading ~cores among first grade experirnental children, who' 

improved by 14.4 standard score units in contrast with first 

grade controls' gain of 3.3. The only other significant 

increase was obtained, rather surprisingly, by the second 

grade control group. There were no significiant gains in 

math. 

The four experimental studies reviewed above are of 

maj'or impor'tance in that they are the only reports in the 
, . 

lit~ature o~ work which have direct implidâtions for 

educational policy. While Cobb and Hops (1973) and Greenwood,a 

Hops and Walker (1977) found that appropria te behavior cou1d 

be significantly increased through surviva1 ski1l training, 

only Cobb and Hops (1973) found that significant gains, 

a1though modest, could also be causally re1ated to c~an;les 

in reading and math scores. Furthermore, survival skii1 

training" as examined' by Hops and cobb (1974) and Wa1ker and 

Hops {1976») was,not found to be'any more effective in 
i~,? Irly/~ 
" v 

bringing abpu~/academic' achievement gains than other fODmS ' 
• U 1) ! \ 

of intervention., It must also be .noted that t~~e stu4ies, 
, 

have employed a coding scale by, or adapted from, Cobb's 

work, which ha~ sever~l limitations. First, whil~ Cobb 
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claims to éonsider the role of the pupil e'xclusiv:ely and 
" 

consistently r~fers to student behaviors as 'independent 

variables' he does inciude the role of the teacher, for 
c. 

exampIe, in a category such a 'compitance'. Second, severai 

càtegories do not appear to be mutually exclusive. The 
J 

category 'inappropriate-talk-to-peer' seems to cover behavior 

not unlike that coded as ~play'; similarly, 'loo~ing around' 

and 'not attending' appea'r to overlap considerably. Third, 

the be~aviors 'att~n' ~nd 'not attending' are redundant 

since a cor:ela tio:_~~ .. Jigh achievement wi th 'a t tention' . 

implies an P~ e,quivalent correlation of low aChie~ement 
wi,th 'not a~e~d~g.'. Fourth, this system does not appear 

-to be a low inference scale since sorne categories such as 
<14, 

'play~ and 'complidnce' ,require more,interpretation on the 

part of'the observer than others, such as 'out-of-chair' anp r· . , 

'looking around'. Despite the limitations, Cobb's work 

cannot be underestimated for it has had a major .impaet on 

. ~~~h of the research iit- this field. ( 

S01i and Devine (1976) ~mPIOyed cobb's~hod to 

invèstigate how behavioral correlates of .achievement vary for 

di1ferent'subgroups of ëhildren in the 

", 31~. third and ~ourth grade pupils were 

classroom. A., total of 

observed dur~ng both , 

"~ath and verb~l skill~ instruction. Comparisons b~~ween high 
,Off 

.' 

and low achievers were ob~ained by sp1itting the sample at 

the mea~,of the combined achïevement SèO~~S. The cross-
'!"/' t.., J 1 

.~ vaÙdatt~n .bet'A!een aà-"a~eml~ -set1ingS Qf .29 for predicting .... · 

verbal achievemen~ from behavioral scores in math and .17 , ~ 
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for predicting math achievement from behavioral scores in 

reading were considered evidence of moderate stability of 

behavior across academic sèttings. However, achievement pnd 

behavior were found to be differentially related among high 

- and low achievers. While task-oriented behavior was most , . 
predictive in the high group, the absence of inappropriate' 

behavior was most predictive ih the low group. It was also 

found that the amount of time spent in task-oriented behavior 

correlated with the achievement scores'of lowachieving 

pupils. In general, high and low achieving groups differed 

only slightly in the mean proportion of classroom time spent 
1 

exhibi ting any of the coded behaviors. FQ,r ex~mpleo, higher 

,achievers spent. 75 per cent of the time attending compared to 

72.8 per cent for lower achievers, while aIl other behaviors 

differed by less than 2 per cent. Results of the total 
') 

it Il 

samp~e ar: consistent with" Cobb's (1969) ~indings that 

individual behaviors correlate wi th achie-vement and that 

, multiple regressions of behavior on achievement predict 

achi~vement more accurately than single ~ehaviors~thOUgh 

the magnitude of the correlations in this study are admittedly 

low'
l 

A descriptive study was undertaken b~ Good and Beckerman 

(1978) to compare the'behaviors of high and lOw achievi~ 

sixth graders across academic settinqs and SES levels. Pupil 
• 

behaviors wer~coded, in c~tegories derived from Kounin's 

(1970) work, according to 1evel of task invo~~ent. This 
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includ~d: 'involved', 'not involved', 'can't tell' and 

'misbehaving'. Although this study lacks normat±ve data 

useful for interpretation, it provides sorne interesting 
, . 

comparisons. They found that levels of pupils' involvernent 

declined as the te~cher worked with the whole class and . 

increased as tasks becarne more individualized in teacher-led 

small-group work. Differences in levels of involvemént were 

aiso tound to exist between achievement lével groups. 

Proportion of time 'involved' was 76 per cent for the high 

group, 73 per cent fo~ the rniddle group and 64 per cent for 
1 

the low group. Differences ,in levels of involvement were 

aiso found to be related.to SES level. 'Ch~ldren in School 1, 
. 

which served pupils from farnilies representing a wide SES 

range, were involved 82 per cent of the tirne, where~s those 

from School 2, which served predominantly low SES families, 

'were involved between 60 to 68 per cent of the time. 
'tY ~ 

'Findings related to achievement levei generally corroborate 

those of previous studies (e.g. Cobb, I972a; SoÙ & Devine, 

1976). Results related to SES Ievel are also worth noting 

in view of the fact that they tend to corrobora te Cobb's 

~ (1972b) report that survival skill behavior is sign,if~cantly 

poorer among'lower SES chil~ren as compared to rniddle class 

pupils. Cobb hypothes~zèd that this difference between SES 

levels can be attributed,to environrnental conditions where 

.opportunities ~o acquire th~' basic repertoire of surviv~l 
, 

. akill,s prior to school entry May not have been provided in 
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low SES homes. It is argued that an environment conducive 

to the acquisition of such skiiis is one in which the rnother 

plays an active teaching roie. For example, by providing 

experiences similar to those encountered at school, such as 

reading a book, a child learns to attend. Similarly, by 

setting up structured play activities the child learns to 
'1"" 

follow directions. 

Influenced by the works of Lahaderne (1968) "and Cobb 

(1972a) , Forness and Esvldt (1975a) undertook a study ta ~ 

compare the overt classroom behavior of boys, who had been 

referred to an outpatient child psychiatry unit because of 

learning or behavior problems, ,with that of their norrna~ 

male classroom peers. AlI children in the study were enrolled 

in a regular first or second grade class with a mean CA of 

7.2 and a mean 1Q o~ 104.6. Pupils were observed during 

reading"and math and their behavior was coded as: 'attend', 

'interact positive', 'not attend', 'teacher disrupt' and 

'peer disrupt'. Differences between groups in perîcent of 

'total positive behavior', that is, the first t~o categor~es 

combined, were significantly different in both reading and 

math. For the referred group, 69 per cent o~ behaviors 

observed in teading were coded as 'total positive behavior' 

as cornpared to 7~ per cent for the côntrol group: math 

scores were considered to be very similar and therefore not 

reported. 

A subsequent study (Fotness & Esveldt, 1975b) of 
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systematic classroom observation was designed in order to 

determine its usefulness as a clinical screening technique. 

Data gathered from direct observations of kindergarten pupils 

at the begi~ning of the school year yielded accurate 

predictions of children who, by the end of the school year, 

were identitied by their teachers as educationally lat risk l . 

On task (total positive) behavior, observed at the beginning 

of the year was predictive of teacher ratings at the end of 

the year (r = .44), while disruptive behavior was found to 

be much more notably predictive (r • .86), It is also of 

interest to note that on the average, pupils spent approximate-

Iy 92 per cent of their time in on task behavior. An analysis 

of the beginning of the year data by Forness, Guthrie, and 

Nahira (1975) revealed four distinct patterns, or clusters, 

of behaviors that function as predictors. The most salient 

feature of children lat risk' (in cluster 4) was found to be 

~overactivity in ~ on and off task situations. These pupils 

,aIso appeared to require more teacher contact and tended to 

interact more often with peers in non-task related behaviors. 
\ 

(Percentages of behavior coded as verbal positive, attention, 

nonattention and disruptive, respectively, were: 8.8, 63.8, 

21 , 9 'and 5 • 5 • ) 
. 

In a follow-up study of the kindergarten population 

(Forness & Esveldt, 1975b) at the completion-of first grade, 

Forness, Guthrie and Hall (1976) aim~d tb det~rmine the 

validity of the original clusters of observable be~avior 
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for purposes of predicting educational risk. Children 

previously delineated lat risk l had largely retained their 

status. However, while increased activity level was the 

original distinguishing feature of these pupils, attention 

was found to be the most critical dimension in predicting 

eàucational risk. In the most recent study of the predictive-

ness of kindergarten ob~ervations, Forness, Hall and Guthrie 

re-evaluated the sacie pupils ~t the completion of second 

grade. The results suggested a significant relationship 

between initial prediction and eventual second grade academic 

status. Attending behavior appeared to be the most significant 

dimension in regard to prediction; most children were found 

to be attending between 70 and 80 per cent of the time as 
o 

compared to less than 63 per cent for pupils lat risk l • In 

faqt, the authors state that "it may weIl be that simple 

measures of task attention, taken early in kindergarten 

arnidst the complex demands of actual clas~room environments, 
1 

1 

would provide the best indicator of educational risk". 

One additional study by Forness and Guthrie (1977) i5 of 

special interest in that it addresses itself to methddological 

issues with respect to research in this field. In order for 

data ,to Qe truly representative,. the authors not~ the diversity 

of opinion over the questiQns of how many observations must 
" 

he recorded and over what period of time. While Cobb (1972a) 

suggests that longer periods of time are required, others such 

as McKinny'(1975) use re1ative1y fewobservations. Whi1e, 
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. sorne studies (e.g., Nelson, 1971) have complete observational 
• .. 

data after a single day, others gather data over several 

days (e.g., Forness &' Esvaldt, 1975a). Sorne gather data over 

consecutive days (e.g., Cobb & Hopps, 1973), others take 

observations over a period of months (e.g., Bryan, 1974) and 

yet others col1ect data over an entire year (e.g., Camp & 

zirnmet, 1974). 

Forness and Guthrie (1977) atternpted to determine the 

minimum number of observation days necessary for a re1iab1e 

estirnate of behavior. Thirty kindergarten pupils were 

observed on 18 consecutive schoo1 days fdr approximately one 

half-hour per day by observers emp10ying the method of 

Forness and Esveldt (1975b). Findings of the study failed 

to corroborate Cobb's contention that longer periods of time 

are required. Dy the fourth day of observations, correlations 

of .72 to .77 between the daily averages and the grand mean 

were obtained suggesting that a representative samp1e had ., 
been gathered. 

In an attempt by Samuels and Turnure (1974) to rcp1icatc 

studies with sixth grade pupils (Lahaderne, 1968) and fourth 

grade pupi1s (Cobb, 1972a), first grade pupi1s were selected 

in order to determine whether the relationship between 
" 

behavior and achievement is established prior to any histOly 

of academic success or failure. The results of the study 

confirrned the hypothesis sinee it was found that skil1s in 

word recognition was significantly correlated with 
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attentiveness (r • .44). In addition, girls were found to 

be significantly more attentive than boys but not 

significantly differept in reading readiness skills. , 

McKinney and Mason (1975) sought to explore the 

behavioral correlates of academic achievement and to assess 

the predictive value of combinations of discrete behaviors 

at the beginning and end of the school year. The study aiso 

aimed to determine the extent to which variabi1ity rn 

achievement scores can be attributed to individuai differences 

in either classroom behavior or ability level. Chi1dren in 

thisostudy consisted of second grade pupi1s whose mean IQ was 

98.69 (mean level of achievement was not reported) and who 

were observed at the beginning and end of the school year. 

Observations were classified into 12 categories which had 

been previously derived (through factor analytic procedures) 

from The Schedu1e for Classroom Activity Norms (SCAN) devised 

by Spaulding (1970). 'The final multiple R between behavior 

patterns and aèhievement at the beginning of the year was 

.63, and .51 at the end of the year. The final multiple R 

for prediating' end of the year achievement from beginning 

of the year behavior was .60. It was aiso found that the 

predictive value of combinations of discrete behaviors 
," 

correlated favourably (r~= .70) with that obtained from 1Q 
1 

te"sts. Furthermore it was found that behavioral information, 

in conjunction with test information, cou1d yield a more 

accurate prediction of academic achievement gains over the 
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school year than that provided by either alone. Aithough the 

mean propertions of behavior recorded in each category were 

not reported, the authors state that the child who is 

attentive, independent and task-oriented in his interaction 

with peers is more likely to succeed academically than the 

child who is distractible, dependent and passive in peer-group 

activities. The authors a1so note that a1though the age group 

and observationa1 procedures in this study differed from those 

in other studies (Cobb, 1972a; Lahaderne, 1968; Samuels & 

Turnure, 1974) the genera1 composite of the competent chi Id 

was qui te similar to that reported previously. 

In yet another study, Harper, Gregory, Guiduba1di and 

Keh1e (197B) attempted to determine the generalizability of 

the previously discussed findings by McKinney and Mason 

(1975). Variables were derived from two measures of classroom 

behavior, teacher ratings and direct observations (these were 

coded into 4 of the most preqictive categories of SCAN) • 

These means were used in regression equations with measured 

intelligence to predict the academic achievem~nt of 

kindergarten, first and second grade children in an 'open 

school' whose méan lQ was 122 •. ,_,-"L'he results suggested that 
! 
\ 

measures of classroom behavior 1nt5ibute significant 

variance to the prediction of ac ~emic achievement measures 
\ 

independent of, and in addition t~\ measured intelligen~e. 

However, differences in the 
\ 

predict've rneasures among the 
6 \ 

various grades were noted. Among k~ dergarten pupi1s 
\ 
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'distractibility' and 'constructive play' added significant 

independent variance (32%) to that accounted for by lQ 

scores, whi"le among second grade p'upils 'passive responding' 

was the only behavioral variable to add significant 

additional variance (13%). However, among grade 1 pupils none 

of the observable variables added any significant inde pendent 

variance whatsoever. To account for results 50 inconsistent 

with those of McKinney and Mason (1975) they suggest that 

this study ~nvestigate~ achievement related behaviors of 

a sample of children who differed markedly on the critical 

variables of intelligence and program structure~ They 

con tend that these inconsistencies indicate that intervention 

designs must be tailored to group characteristics and task 

requirements rather than~focusing on a common set of target 

behaviors. The authors aiso note that while it is encouraging 

that researchers, such as Cobb and Hops (1973), are directing 

eDforts to identifying pupil attrib,utes, related to 

achievement, that are amenable to change, enthusiasm must be 

tempered by the realization that varying developmental levels 

ano environmental requirements preclude the simplistic use 

of a uniform set of behavioral predictors in in~~rvention 
/ 

~~ 

strategies. 

Implications 

The emphasi,s on the learner as the decisive element in 

the attainrnent of academic achievement has led ta 
, ' 

investigations of student behavior, in general, and the 
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extent of student engagement, in particu~ar. This variable, 

that is, student engagement, has been viewed in conjunction 

with other investigations of 'opportunity to learn' or 'time 

a11ocated'. It~is the combination of these two variables: 

tirne allocated plus time engaged, that has led Berliner and 

Rosenshine (1976) to develop a concept which they refer to 

as 'Academie Engaged Time'. In essence, the critical element 

appears to be the amount of acadernic content that is covered. 

This ~ppears to be largely determined by the amount of t~me 

that is allbcated and the amount of allocated time that is 

used productively by the child. 

This concept has been influenced by examinations of the 

allocation of school time. Nurnerous researchers have 

investigated total time allocated during the school year 

(e.g., Harnischfeger & Wiley, 1975a, 1975b, 1976; Stallings . 
& Kaskowitz, 1974; Wiley, 1976; Wiley & Harnischfeger, 1974) 

and ~ime allocated during the school day ('e .g., Stallings & 

Kaskowitz, 1974). Measures of time elapsed in school, suah 

as length of school day, number of school days per year and 

student and teacher absenteism have yielded fairly consistent 

evidence suggesting that achievement i8 related to the 

arnount of total a1located time. The conclusion drawn by 

Rosen5hine (1976a) i5 that educational policy must not only 

take into consideration how pupils are taught, but also 

precisely for what p~riod of time. 

This conclusion leads to interesting qUéstions regarding 
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the role of the teacher as the one who i8 often responsible for 

deciding how time i8 invested and how to motivate children 

to use time productive1y. In addition, these studies irnp1y 
) 

the need for a new approach, in 1ine with the theories of 

Carroll (1963) and Bloom (1974, 1976), with respect to the 

exarnination of individual differences, in pupi1s' rates of 

1earning and the amôunt of time needed fer learning to take 

place. Several researchers have begun te explore these 

variables (e.g.,Anderson, 1976; Arlin, 1974, Arlin & Roth, 

1978; Arlin & Westburg, 1976; Hanson, 1975). 

REVIEW OF THE LITERATURE: PART II 

Academie Achievement an~the Disadvantaged Child 
/ 

Within the last decade educators and the public have 

taken a great interest in the education of the peer. This 

concern was generated by studies in the mid-1950s (Bloorn, 

19'56; Bloom & Statler, 1957) and 1ater by the EEO Report 

(Coleman et al., 1966) and its offshoots (Jencks, 1972; 

Mosteller & Moynihan, 1972). These reports clearly indicated 

that children of Iow socio-econornic-status do not attain 

levels of academic achievernent commensurate with those of 

their middl~ class ceun~erparts. 

Traditionally, rnany theorists maintained that the lower 

attainment levels of the poor evolved due to inadequate 

environmental st'imulation during the very early stages of 
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<=* development. The emphasis on early stimulation was largely 

,-

" 

( 

j'" • 

influenced by the works of Hebb (1949), Harlow (1961), Hunt 

(1961) and Bloom (1964). Resu1tantly, numerous researchers 

sought to identify th se factors influencing the early 
\ 

development of middle class children which were presumably 

1acking in that of the disadvant.aged child. 

Research has campared the home enviro~ment of the middle 

SES with the 10wer SES family and found it to be under-

stimu1ating in some cases (e.g., Ausubel, 1965; Deutsch, 

1967) and overstimualting in other cases (e.g., Hunt, 1964; 

Deutsch, 1964). \ 1nvest1gators have also focused on parents' 

interaction with ~heir children (e.g., Deutsch, 1967; Hess & 

Shipman, 1968; Jensen, 1967). Many investigations have 

analyzed children's use of language. The emphasis on verbal 

ability has been prompted by the belief that differences in 

1angl,Jage competancies largely account for the discrepancy ! 

between middle class and disadvantaged pupi1s' performance 

on school tasks and 1Q tests (e.g., Bernstein, 1970; De~tsch, 

1967; Loban, 196:». 

This research was approach~d with the belief that the 

ear1y childhood period is the tirne 'of most rapid growth in 
( , 

human characteristics. Furthermore, Ausubel (1967) maintained 
-

that a learning deficit, which begins during this 'critical' 

period, accumulates and harnpers both current and future 

intellec~ual deyelopment. He suggested that environmen~a11y 

induced retardat!on is not completely irreversib1e, althQùgh 
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the possibi1ity of the counteraction. decreases as the chi1d 

matures. Thi~ isooften referred to a~ the 'cumulative 

deficit hypothesis' o(Deutsch, 1967). Thus the conclusion 

was drawn that intervention would be mosb effective during 

this ear1y critica1 periode Hence the notiori t~at early 

intervention could become an 'antidote for cultrua1 
,." 

deprivation ' (Hunt, 1964). 

'This traditiona1 ~ppr~ach has been strongly influenced 

b~ the cumulative deficit hypothesis and highly geared 

toward the development of compensatory programmes. Perhaps 

an inadvertant implication of the research on disadvantaged 

,children is the widely held misleading assumption that aIL 

disadvantaged children are underachievers. Indeed, the 

disadvantaged child has a1most come to be known, ~y 

definition, as an underachiever. As Shipman (197Gb) points 

out, there are those children 'that do not fit the 
o " 

gènéralization that low social class equals low 

achievement ' • Most studies, she contends, have focused 

on pathology to the extent where our understanding of the 

strengths of disadvantaged children to withstand the 

stresses of their environment is meagre at best. 

Farrell, Derevensky, Hymovitch, Stoloff'and Zlotowski 

(1977\ believe~that this assumption has come about largely 

through the design of Most investigations. Many research 
~ 

investigations have,tended 'to compare disadvantaged pupil~-

• 

..... 
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with their rniddle class peers. In their review of previous 

research on disadvantaged.children, Farell et al. (1977) 
. J - , 
suggest that at least thirty per cent of disadvant~ged 

children are not failing academica11y. This finding is 

basèd on the results of studtes such as those of Deutsch 
1 

r <\1(196 7)" ~assow (1972) and Sexton' (1961).. In fact, research 

shows.that arnong disadv~ntaged pupils there are those who 
" , 

are unquestionab1y successfu1, despite their impoverished 
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. 
, " 

. - environment. Farre;).l (1973) f~und :tnat individual diff'erences 
1 

within a samp1è of disadvantaged pupils is at least as great, 

.as that between social cla~ses. Grade one pupils' 1Q scores 
' .. 
were found to range from 60 to 128,. Language competancies, 

measurèd on a variety of' Ihstruments, ranged from zero to 90 
d\ 

par ,cent accur4cy and reading scores ranged from zero to the 

grade 4.3 level. Brookover and Gottlieb (1963) investigated 
# ' , 

over- ve:r;:sus under-achievers and found that one third of 

their disad~;ntaged sample was achieving quité adeq~ately. 

Shi~n ~1976b) a1so reports tne existance o~ wide ranges in 

cognitive aptitude and acad~ic aChievement'among third . . 
< 

~rade children ~rom reIativeIy homogenous disadvan~a~d ~ 

groups. '" 

1 . ,Given th~se. !indings,.; researchers are being 1ed to 1 

~dertake, investigation.-which aim to p~npoint,the factors 

W~c;!h ~c;!ademic;!~llY 'differentiate' between S~CC~S8fUl '~nd,. 
i • t 

. ~~.w:ce •• fUl" individual. within di8ad~btaged groups rather 
.\ 

tlUm be~en SU. levéla. Shieatan (l97,~b) èIaims bhat t.'his 

1" 

\ " • 
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approaqh is not intended as an alternative of substitute for 

previous types of analyses, but rather as a' supplement. 

Throùgh multiple analytic,strategies she believes that 

contributions can be lIlade to further the understanding of 

a child's develop~ent and thus contribute to the planning 

of environments in order to facilitate that development and 

to provide a bas'is for informed 'socioeducational' 

intervention. 

Shipman's report, Disadvantaged Children and Their First 

School Exped'mces (1976b), describes a series of exploratory 

and case studies (Shiprnan, 1971, 1972a, 1972b, 1976a) which 

form part of the United States Health, Education and Welfare 

Head Start longitudinal studies. The most recent report in 
,> 
1 

this series" Notqple Early Characteristics of "igh and Low 

Achieving Black Low-SES Chi1dren (SWipman, 1976a), focused 

~n pupils who, by third gr~~~, were significantly above or 
~ ... -- \ 1 

below ~he average performance for children of similar ethnic 

or income statùs, or were sïgnificant1y deviant from the 

level predicted by their performance on a test of prea~ademic 

ski11s administered at 4 years old. A massive array of child, 

family and senool information was gathered. Given·the 

multiple interacting nature of influences upon alfy behavior , . , 

and the error oontained in any measurement technique used, 

the magnitude of correlations obtained between psycholoqical 
~ 

variables and the child'. functioning was reported to be 

moderate at hast and accounted for\little . , 

J 
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examined. Greenberg and Davidson (1972) and Stedman and 
\ 

McKenzie (1971), in their research with high and low 

achieving 10w SES urban northern black and southwestern 

Mexican-American children respectively, found relationships 

between achievement and attributes of the home environment. 

,Farrell (1973) investigated the home environment of low 

incorne Canadian homes and found that the home environrnent 

most often associated with success in schoel was one where 

44 

the fami1y was intact, often inc1uding grandparents, and was 

active1y involved in school activities. Majoribanks, Wa1bang 

and Bargen (1975) found a po~itive relationship befween 

achievement and sibsize. Rankin (1967) found a similar 
,/ 

relationship with'achievement among children whose parents 

encouraged them to read. ether researchers have looked at 

factors not direct1y related to the home. Swift and Spivack 

(1973) investigated attributes of the chi1d himself, such as 

classroom behavior, ~ckler, Catalina and Holman (1965) 

looked at appropriate social behavior and Pederson (1978) 

investigat~d the long term effects of first grade teachers. 

In. a longitudinal study by Farrel~ et al. (1977) critical 

variables influencing inter~individual differ~ces in 
, 

relation to academic achievement among inner-city children 

was investigated. Trreir preliminary results corrobora te 

earlier reports that 30 p~ cent of the sample are 

functioninq at grade level at the very least. Furthermore, 
, 

evidence'was found that directly contradicts the cumulative 
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deficit hypothesis. Results of reading achievement tests show-

ed that, in one sample, while 30 per cent of second grad~ 

pupils were reading at or above grade level, almost 50 per cent 

of fifth grade classes had achieved grade level performance or 

above. This finding tends to refiect the role of ethnic 

influences, since this sample was derived from a school which 

consisted predominantly of first generation immigrant children 

as contrasted with another sample Gonsisting of a second or 

third generation indigent population. Undoubtedly, sorne of 

the trend toward improvernent arnong the immigrant sample is due 

to increasing language compefencies with age. However, other 

factors rnay also contribute to this trend - possibly relating 

to phenornena that are uniquely Canadian. 

It is premature to con tend that any of these studies 

have yielded conclusive findings. Yet, at the very least, 

they are adopting an approach which focused on strengths 

rather than pathology and may contribute to our limited 

knowledge of the factors that facilitate healthy growth 

academically, despite poverty. , 

summary and Conclusions 

This review began with a sumrna~y of the traditional 

approach to the investigation of scholastic attainment. 

This approach regarded academic achievement as dèpendent 

upon the direct behaviors of the teacher. Limitations to 

the implimentation of this: approa'ch were discussed in view 
l , 

of the fact tli t findings of research have generally failéd 

to conclusively reveal empirica1 evidence 'linking academic J 

l " 

• 
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achievement with teacher attributes. 

The review proceeded to propose the instrumentation of 

an 'alternative independent variable, that is, pupil behaviors, 

to complement research regardin~ the role of the teacher. 

Investigations of the relationship between academic 

achievement and student behaviors were reviewed. Although ~ 

the research in this field is only in its initial stage, 
, 

there have been consistent reports that a positive relation-

ship between students' overt behavio~s and achievement does 

indeed exist. The discrete behavior most often cited to 

correlate positively with achievement is ,'attending' or 'on 

task' behavior. However, the studies reviewed reported 

behaviorai ratings, on, a number of scale_s, to correlate 

differentially between males and fémales, normal versus 

conduct-disturbed or learning disabled children, pupils from 

disadvantaged versus middle class homes, and high achievers 

versus low achievers, implying the possibility of behavioral 

differences betw~en pupils of varying 10 levels. 

Differentia! correlations across academic settings and 

grade leveis were not typically reported •. The impact of 

these findings on experimental intervention programmes was 

briefly d~scussed in view of their limitations on 

educational pOlicy. The validity of findings on pupil 

behaviors have"begun to be substantiated by investigations 

of the predictiveness of observationally-derived findings. 
, 

These have been corroborated by teacher-rated findings or 

.. 
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<=; results of psychological testing, in addition to the 

/ 

\ 

CJ' 

evidence from experimental research. Nevertheless, 
, 

successful implementation of this research requires solutions 

to problems of statistics, rnethodology as weIL as cross 

validations of both teacher- and observer-rated scales. 

Furtherrnore, the lack of replications suggestsconstraints on 

gener:lizability of findings. 

An attempt to stress the relevance of these studies 

was made by placing-them in the context of studies on time' 

allocated. The major contention ,of researchers in this 

field is that a crucial factor, with respect to achievement, 

is ~he arnount of academic content that is covered. This 

suggests the need for additio~al research on how the role 
, 

of the teacher should be p,erceived with respect to questions 

on how time should be allocated ~nd*h6w pupils can be brought 

to use this time maximally, in order to cover as much 

academic content as possible. It is premature to consider 
"-

any of the evidence as definitive. Yet, at the very least, 

the approach being taken is innov~tive and ra~ses pertinent 

questions with respect to a variable that is amenable to 

change. 

In the second part of this review the disadvantaged 
, 

child was the major focus of discussion. Initially, the 

traditional approach of research on inner-city children was 

addressed. This approach is largely characterized by the 
, 

investigation of disadvantaged children as compared to their 
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middle class counterparts. The major assumption underlying 

this approach i8 the notion that disadvantaged children are 

lacking sorne particular attribute of middle class children. 

It was then suggested that researchers look beyond factors 

associated with economic, poverty in order to complement . 
our knowledge of the devel~pment of disadvantaged children. 

This suggestion was posed in view of an emerging body of 
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literature indicating that the variance within disadvantaged 

groups is as great as that between SES groups. In particular, 

it has been found that among disadvantaged children there are 

those who are not underachievers, despite the fact that this 

is how they have come to he sornewhat stereotyped. Furthermore, 

evidence has been found which suggests, in contradiction to 

the developmental lag hypothesis, that sorne disadvantaged 

children improve with age, rather than fall behind, 

academically. 

Given these reports, researchers are urged to be 

directed to probe beyond differences between SES levels and 

to investigate differences within SES levels to uncover 

causes of underachievement apart from those associated with 

poverty. Furthermore, it is strongly s'uggested that 

researchers aim to isolate factors conducive te success rather 

than failure. 

" , 
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CHAPTER III 

RESEARCH DESIGN 

Princip le Aims - l 

The review of the literature on behaviors of children 

in the classroom leads us to clearly suggest that differential 

,behaviors are correlated with academic success. Furthermore, 

the literature shows trends, or clusters of behaviors, that 

seem to impede or contribute to ~he acquisition of knowledge. 

However, not only is there a strong need for experimental 

replication, but there aie severaI gaps which must be filled 

bafore we can conclude, with any degree of confidence, that 

the relationship between achievement and overt be~avior is 

not on1y statistically significant but a1so meaningful 

enough to contribute to educational p6~icy. The present 

research has been designed in an attempt to fi11 in sorne of 

the gaps in our knowledge of the relationship between 

achievement ~nd behavior in the fOllowing manner: 

First, accepting the tenet of Cruickshank (1976), that 

c 
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researchèrs rarely offer a rationa1e for their 'çhoice of an 

independent variable, the present research attem~ts to 
\ 

overcome this by adopting a cOding sca1e based on thnographic 

work by Berliner (1975). These independent variab es were 

generated from written protocols describing li~e in classrooms 

of teachers who were selected ~s being ei ther 'more' Il or 'less' 
\ 

effective according to their success in ~ringing abo~t student 

improvement in reading and math (Cruickshank, 1976).1 This 

s~le overcomes the weaknesses of many teacher-rated ~cales 
and observer-rated scales such as those like Cobb's si~ce the 

classification system employed ignores any interaction~l 

variables that include factors relating to qualities of\the 

teacher. Pupil behaviors are viewed exclusively and ar~ 
classified in categories that are not over1app~ng or red~ndant. 

\ 

In addition, this ~ystem is considered to be a low infererce 

scale since only observable behavior, requiring a minimum\of 

interpretation on the part of the observer, is recorded. 

Second, whereas each of the studies reviewed have d~a 

their findings on the basis of results of investigations 0 

children in three différént grades at the very rnost, the 

present study has included observations of pupils in each 

of ~he elementary grad~s (grade 

objective of this approach is to explore developmental trend 

which dç not appear to have been reported, and rnay reveal . 
,~, 

significa~t and meaningful patterns of growth in learning 

styles. 

.. 
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Third, little attention has been directed to matters 

pertaining to the implementation of observational methods. 

Forness and Guthrie (1977), reviewed earli~oted a who1e 

range of instrumentation procedures presently a~oPted by a 

variety of researchers. Thus, an additional goal of this 

study is to contribute to our knowledge of instrumentation 

procedures. 

Principle Aims - II 

The second major focus of the present research is the 
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education of the disadvantaged chi1d. Un1ike the traditional 

approaches, and more in line with the ideology of recent 

researchers such as Shipman (197Gb) and Farrell (1977), the 

goal of this research is to contribute to the emerging 

of literature which suggests that the disadvantaged 

population is not a homogenous group. Since it has been 

established that there exists a larg~ variance in levels of 

acadernic achievement within disadvantaged populations, the 

next goal is the isolation of factors that function to rnake 

discriminations between academically successful and 

nonsuccessful disadvantaged pupils ~n a Canadian milieu. 

Specifically, the study is designed to ~etermine differences 

between the overt behaviors demon~trated by disadv~ntaged 

child+en of highly discrepant academic achie~ement leve~s 

since investigations of aJhievernent behavior have generally 
\> 

examined the behavior of middle class children rather than 

low SES pupils. 

" 
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Method 

Subjects 

The subjects of this study were selected from two 

inner-city schopls in Montreal. The. schools differ in that 
~, 

they tend to serve two types of populàtions. School l 
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consists predominantly of first generation Portuguese, Greek 

and Chinese children. School 2 serves a predominantly second 

or third generation, English speaking Canadian indigent 

population. 

Within each school and grade a division was made between 

, subjects. This was accomplished to permit half of aIl 

observations ta be ~btained on high achievers and half on 
/ 1 

low achievers. High and low achieving pupils were selected 

on the basis of achievement testing administered during the 
"R 

'previous academic year by Farrell (19~7). The t~~al sample 
- ) 

of children in this study included l38\pupils (72 males, 66 

females) from each of the elementary grades (i.e., l·through 

6). Within each grade level, from each school, 10 children 

were selected as 'tar~et' pupils for oDservation. This 
c" 

~ yielded an N of 120. On several occasions in School 1 it 

was necessary to inciude addltional pupils (using identical 
• 

cr~teria) to SUbstit~e for regular target pupils who were 

not available for observation. Thus the total N was 138. 

Under normal conditions, 10 pupil~ per grade l~v~l and per 

school were observed~-~ high achievers and 5 low achievers 
! 

(See Table 1). ' 

1( 



f 

\ 
1 

o 

1 

L 

) 

53 

Table 1 

DISTRIBUTION,OF SAMPLE BY SCHOOL AND ACHIEVEMENT LEVEL 

Grade School 1 School 2 

High Low High Low 
Achievers Achievers Achievers Achievers 

1 6 6 5 5 22 

2 5 5 5 5 20 

3 5 9 5 5 24 

4 5 5 5 5 20 

5 8 B 5 5 26 

6 6 10 5 5 26 

Total 35 43 30 30 138 

Coding System 

Behaviors of target pupils were rated on a seven-c~tegory 

scale adapted from "Learner Moves", which is one among several 

more elaborate measures of classrQom phenornena designed by 

Marliave, Fisher, F~1by and Dishaw (1977). Thi~ classification 

system is presented in Table 2. 

Procedure 

Classification of pupils into high or 10wachievement' 

groupings was established on the bas.is of scores obtained 
, ( 

on the age appropriate level reading and mathematics 

subtests of the Stanford Achievement Test (SÂT). Pupi1s were 

chosen fram ~ong the fifteen hi9hest (age appropriate 

stanine scores of 7, 8 and 9) and the fifteen lowest (age 

appropria te stanine scores of l, 2 and 3) achievers at each 

.. 
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Table 2 

BEHAVIORAL CATEGOREIS 

Engaged-Written, e.g., using pencil or crayon directly 
related to lesson 

EO: Engaged-Oral, e.g.,question, response or discussion 
with teacher or peers pertaining to lesson 

EC: Engaged-Covert, e.g., listening, reading silently, 
thinking 

tO: Engaged-Oirections, e.g., turning pages, walking to 
the teacher wh en appropriate 

NI: ~ot engaged-Interim, e.g., no~demic activity, 
preparing for les~n, finding materials 

NW: Not engaged-Warting, 'e.g., waiting for teacher's help 
or corrections 

NO: Not engaged-Off Task, e.g., daydreaming " socializing, 
misb~having _-

1 

1 

, 1 
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grade level, from 1 to 6,_ in each school. The SAT battery, 

1!he -----administered during previous academic year by Fa'rrell 
d r 

1 

(1977) , included: 1 
1 

Metropolitan Readiness (Nurse & McGauvran, 1974) 
Form P, Level l 

~etr6politan Readiness (N~rse & McGapvran, 1974) 
~Form P, Level II 

Stanford Achievëment Test (SAT, 1972) 
Form A, Primary Level 1 

SAT (1972) Prirnary Level II, Form A 

SAT (1972) Prirnary Level Ill, Form A 

SAT (1972) Intermediate Level l, Forrn A 

SAT (1972) Intermediate Level II, 

The following year, participating teachers were r~ndomly 

selected by the researchers. They were informed of the 

general nature of the project 1- to comparé the ~avior of 

high and ~ow achieving pupils through observat~onal te~hniques. 

They were ~old thàt an observer would be in each of their 

classes during reading and math ~es'sons every day for 

appro~imately one week Qr five consecutive school ~ays. The 

teachers were not told precisely which of their pupils were 

to be under observation no~ wer.e they informed as to whiçh 

behaviors were being rated and recorded. 

Observers were two females ~ their ~arly twenties. 

They were trained in the use of the rating scale by studying 

the procedur~s employed by res~,archerB ~~n9aged in similar ,.. . 
8tudies (e.g.,Marliave, Fisher, Filby & Dis~aw,-1977). 

• 
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Inter-rater reliability, using videotape procedures, ranging 

~tween 85 and 90,per cent agreement, was ascertained before 

entering the sch<?ols. Subsequent reIiabi.Ii,ty checks,' mid-:-way 

through the study" yielded similar results. The reliability 

check was obtained by dividing the number of instances in 

'which there was agreemedt by the total number of ratings, 

multiplied by lOOM(R· agr~ement/total number of ratings x 

100).' It is of importance ~o note that' inter-rater 

differences 'ra~ely occurred over the question'hs te whether 

or no~ a pupi~ was academically engaged. Rather, differences 
.,) 

in interpretation usuaIIy arose-over the issue of how the 

pupil ~as,demonstrating o~ or off task behavior. 

Having informed the ~articipatqng teachers of the nature 

of the'study,t the observers proceeded to informally become 
1 

aCqUa~,~ted with' the teaC:h.ers ~nd pupiis in \~rder t,at their 

p~es~nce wouid be otic ble or disturbing.,/Ea~h 
\ ' 

, 

ob~er~er o~tai,n,ec;l 'c1ass 1ist a~d floor Pla~ in order 

,~o ena~le them to the target PUPi1S\~ithout\ 
disclosing"the pupils' identity to either the tea~her~ or 

.~ _chi Idren. '. While t~e~ ~bse~er~ proceeded ;0 learn to ,~eC~gniZe 
the target pupils, they also fami11arized t~emselves ~i~h 

~ , l 

reqular c1assroom procedures. ' In classroo~s without ~ermanent 
p • 1 

~ , , 

seating atrangements, or where pupiis were'often eng~~ed' in 
, 1 

!î task;S located in a "ariet~ of places, the observ~rs bar 
to 1 ~ve each ot 'the chi.ldre~' in t,he class 'name tagged r' 

"'fO~ ~pprOxi~t.lY one 1e •• on, or ~,tii' she had 1earn~~ ~o 

\ \ 
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recognize the target pUPiJS. . 

After establishing ~~ith staff members and pupils 

and lea~ning to recognize target pupils, formaI data 

collection began. The observer positioned herself at the 
: ' 

front of the classroom (on one side) which enabled 

observation of eye and head orientation of each child. Any 
o 

ey,e contact or verbal interaction with either the teacher br 

pupils was carefully avoided. Each observer wa~ equipped 

with a stop-watch and a behavior coding form, which was kept 

on a clip boàrd and out of view. At the beginning of each 

minute it was the task of the observer to Iocate the first 

target pupi,l' on her list, observe him for a per iod lasting uP' 

to 10 seconds, record the rating of his behavior,and proceed 

to repeat ~~same procedure with each of th~ remaining 

\ pupils on the liste This cycle took place in the same 

geqUenti~l order every 60 seconds, from the begïnning until 

the completion of the Iesson. The entire procedure 

\ typicalJy lasted~e half,hour but varied sUbstantially 

according ta grade level. For exampIe, a"reading lesson in 

grade one maY,have lasted 20 minutes whereas a sixth gra~ 

reading lesson'could exceed one hour. The duration of the 

~esson was always determined according to the time span 

which the teacher bad allocated. A minimum n~ber of two 

hundred'observation-ratings ~re obtained per child, one 

bundred àuring matb lessons and ohe hundred durinq reading 
\ ' . ... 

leasons. -~bis ~~s always the case expect for-18 pupils,in 

• 

• 
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',SChOOl l, for whom substitutes were observed. Under no.mal 

circumstances, five children were observed at the same time 

by a single observer. ~his permitted one observation to 

be recorded on five children every minute. When the number 

of target pupils,varied, ratings per individual child were 

still recorded at the constant rate of one per minute. In 

this rnanner the frequency of ratings remained constant under 

aIl conditio~s. The one hundred observations recorded for 
, , 

each subject area (i.e., reading or math) were spaced over a 

minimum~~ four separate instructional sessions over four 

fleparate da~s. Through this design an attempt was made to 

gain a representative sample of observations for each child 

in the study, across subject ~reas and time, which would act 

as a reliable ~nd representative measure of each chi~d'S 
1 

behavior. 

Observations in School 2 took place from February unti~ 

~id-April, those in School l from mid-April until early June. 
'1 \ II. 
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CHAPTER IV 

RESULTS 

This research was designed to provide data relevant to 

the relationship between measures of seven discrete 

achievement r,elated behaviors and 1) achievernent level, 2) 

cultural background, and ~) grad~ leve~~ In addition, the 

research was designed to p~ovide data-re~vant to methodolo-

gical issues and problems of intrurnentation procedures. 

types of statistical analyses were performed on the data: 

canonical correlation'and multivariate analyses. 

Canonical Correlation 

__ 1 A canonical correlation was performed on the data in 

Two 

order to determin~ 1) the extent to which the data collect~d 

could be considered a rel~able e,timate of,each·pupils' 

behavior, 2) whether or not subjects wi~h sorne missing1 data 
~, , 

. . 
"hlot the full complement of 200 observations) could be used 

in subsequent mu~tiy~riate analyses, and 3) methological 

implieations conce~ning the humber of 'observations necessary 

~' 
" 

sc 
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for ensuring a representative bebaviora1 repertoire. This 

procedure was deemed of particu1ar i~portance due to the 

~equal number of observations co11ected per pupil. Of,the 

138 children in this study, only 102 were observed in ~ 

reading and math to yield behavioral ratings amounting to the 

sum of 100 per child (per subject area) , but occasionally 

ranging as high as 150. For the rernaining 36 pupils who often 

acted~as substitutes during,â single lesson, less than roo 
behavioral ratings were obtained in either reading or math, 

often ranging as low as 35. The first canoncial correlation 

sought to determine the consistency of pupils' behavior 

across time;~the second across academic settings. 

The first analysis was performed by comparing all 

possible cornbinations of the first third (X = observations 

l to 34), second third (Y • observations 35-68) and final 

third- (Z - observations 69-102) of all observations in both 

reading and math. Table 3 shows the results of the analysis 

performed on beha~ioral ratings collected during,reading and 

math lessons. Clearly, from this Table, it is evident that 

all of the correlations are highly statistically significant, 

suggesting that a representative measure of behavior was 

ascertained Cr ranged from .62 to .81, ~< .001). Sincè thé 

first ~~ird of'ratings (X), in both reading and math, was 

signfficantlY correlated with, later ob~vvations (Y and Z), 

it was decided th~t all subsequent analyses Were to he based 

on the entire set of data collected~' This W48 essential 
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Table 3 

CANONICAL CORRELATION BETWEEN FIRST THIRD (X), SECOND 

TH1RD (Y) AND FINAL THIRD (Z) OF ALL SCORES 

Comparison 

Reading 

XY 

xz 
yz 

Math 

xy:. 

XZ 

YZ 

Canoneial,Correlation 

.76 

.65 

.82 

.66 

.66 

.62 

173.45 

107.95 

199.17 

91. 83 

122.46 

92.52 

df 

49 

49 

49 

49 

49 

49 

p 

<.001 

<.001 

<.001 

<.001 

<.001 

<.001 
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sinee several (N = 36) children had on1y partial data. rf it 

was found that the behavioral data ln' the first third of 

ratings were not t~u1y repr~entative o~, a child's bahavioral 

repertoire, then subsequent analyses would have had to account 

for subjects with missing data. 

The second canonical correlation sought to determine the 

relationship between e~ch pupil's behavior across academic 

settings. 
, t ' 

This analysie ~~s performed by deriving a linear 

composite score from the 7 behavioral categories in both 

reading and math for'each pupil. The results nf the canonical 

'correlation between reading and math are presented in Table 4 
v ,~ • 

and 8ugqest a very ~tro~9 relationship between behavior , 
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Table 4 

CANONICAL CORRELATION BETWEEN SCORES ON ALL BEHAVIORAL 

CATEGORIES IN READING AND MATHEMATICS 

Canonical Correlation X2 df p* 

.79 21'5.79 
, ,~ 

49 <.001 , , 
.64 108.25 36 <.001 

.50 50 .• 46 25 <.002 

.36 19.05, 16 .266 

.17 3.98 9 .912 
~ 

.08 .89 4 .935 
'" .05 .25 1 .613 

* First significance leyel is in respect to aIl canonical 
correlations; second significance level is in respect to 
aIl canonical correlations but the first; etc 

e~hibited across academic settings (r • .79, p<.OOI). This 

finding served to f,urther suggest the high stability of a 

child's behavior and added weight to the decision to ernploy 

the entire set of data. 
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Means of raw scores obtained in aIl behavioral categories, 

. presented in Appendices 2 to 8, indicate differences between 
\ . ~ 

schools, achievement levels and grade levels. The behavioral 

data, used in aIl SUbseqUent{an~yses is surnrnarized in T~ble 
-

5,_ wh~Ch represents the distribution and frequency of 

occurrence for each of the behavloral categories by . , 
achievemënt lev~l and grade and Tàble 6, which represents the 

, 
seme information by school and grade. 

\ 

-
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o Table 5 

MEAN PROPORTION OF FREQUENCIES OF OBSERVED BEHAVIOR IN ALL 

CATEGORIES* BY AC8lEVEMENT LEVEL** AND GRADE 

EW EO EC ED NI NW NO 
Grade 

H L H L H L H L, 8 'L H L 'H j. 

Reading 

1 18 15 8 6 58 59 4 4 3 2 0 1 Il 14 
2 25 24 5 5 43 32 1 1 6 6 1 1 18 31 
3 26 9 3 5 49 61 2 3 ~ 2 2 1 16 18 
4 24 13 4 5 57 53 1 2 4 1 0 Il ?1 
5 Il 19 5 2 75 43 0 0 2 2 0 3 7 32 
6 10 17 2 4 76 53 0 0 '1 2 0 0 11 22 

Mean 19 16 5 5 60 50 1 2 3 e 3 1 1 12 23 

Math 

1 26 23 Il 5 44 51 3 3,2 3 1 0 12 14 

0-
2 44 35 7 5 30 31 l 1 ,3 4 1 3 14 23 
3 33 30 4 l 46 47 2 1 2 4 2 3 Il 16 
4 • 34 27 3 l 48 50 2 1 2 2 3 1 8 18 

" 5 37 33 6 l 49 43 0 0 1 3 0 0 7 19 
6 38 39 2 2 50 39 0 2 3 0 l 1 8 18 

Mean 35 31 6 3 45 44 1 , 1 2 3 1 1 10 18 

Reading and Math 

/",--
1 22 19 . 10 6 51 55 4 4 3 3 1 1 12 14 
2 ,35 30 6 5 37 32 1 1 5 5 1 2 16 27 
3 30 20 4 3 48 54 2 2 3 3 2 2 14 17 
4 29 20 4 3 53 52 2 1 3 3 2 "1 10 20 
5 24 26 6 2 61 43 0 0 2 3 0 1 7 26 
6 24 28 2 3 63 46 0 1 2 1 '1 1 10 20 

Mean 27 24 "s 4 52 47 1 2 3 3 1 1 12 21 

" 
... ::t 

* EW: Engaged-Written ** ft: 8igh 
EQ: Engaged-O+,a1 L: Law 

~ 
EC: Engaged-Covert 
ED: Engaged-Directions 
NI: Not engaged-interim 
NW: Not en;aged-waitinq 1 

NO: Not en aged-off ta.sk ... 

0 , 
-t, 

" 
;'~ 
.' 

.,~ .. ,..., ,-
/"" 
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0 ., Table 6 

MEAN PROPORTION OF FIU:QUENCIES OF OBSERVED BEHAVIOR IN ALL 

CATEGORIES * BY SCHOOL * * AND GRADE 

) 
f~ 

EW EO Ee ED NI NW NO 
Grade 

1 2 1 2 1 2 1 2 1 2 1 2 1 2 

R~ading 

1 19 13 9 7 53 63 5 3 3 ,~ 1 0 Il r14 . 
29 2 37 14 5 5 29 45 3 1 5 3 0 18 

3 15 20 5 3 57 53 2 2 3 1 ' 2 3 16 18 
4 15 23 3 6 59 52 3 0 4 3 1 0 15 16 
5 18 12 3 5 55 63 0 O· 2 1 2 0 20 19 
6 ,24 0 1 6 42 91 1 0 3 0 1 9· 28 3 

Mean 22 14 4 5 49 _.61 2 1 3 2 ; 2 1 18 17 
1 

Math ( 
l' 

1 29 20 6 Il 44 51 4 3 4 0 2 0 Il 15 

0 2 52 26 10 2 17 44- 2 0 5 3 )- 0 Il 25 
\ 3 38 21 2 3 40 56- 2 1 2 3 3 2 13 14 
~ 4 ,36 22 2 2 44 56 2 2 3 1 3 1 10 16 

5 40 26 5 1 39 57 1 0 3 2 o _ 
0 12 14 

6 46 22 1 2 38 58 0 0 3 1 1 0 Il 17 
'\ 

Mean 40 20, 4 4 38 54 2 1 3 2 2 1 Il 17 
t-

Reading and Math 

l 24 17 8 9 49 57 5 3 4 ~ 1 2 0 Il 15 
2 45 20 8 4 23 45 3 1 5 5 3 0 15 27 

,3 27 21 4 3 49 55 2 2 3 2 3 3 15 16 
4 26 23 3 4 52 '54 3 1 4 2 2 l 13 16 
5 29 19 4 3 47' 60 l 0 3 2 1 0 16 17 
~ . 35 Il 1 4 40 75 1 0 3 l 1 0 20 10 

Mean 31 18 4 4 43 57 2 
" 

1 3 2 2 1 15 17 

* EW: En9aged-Written ** ~: ·School 1 
EQ: Engaged-Ora1 2: School 2' 
EC: Engaged-Covert 
ED: Engaged-Directions 
NI: Not engag~-Interim 
NW: Not engaged-waitinv 

" 
@ NOt Not enqaqe(i-off task .. ,;;:' . . ~~;:~ 

\ " 

... ,:,'-'::,,\ 
, '.~; t 

"~~';/~ . , lb 

" . 
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Analyses of variance 

To determine the effects associated with sex upon the 7 

measures of behavior a multivariate analysis "of variance was 

performed on data collected in reading and math. Results of 

the analysis of the data, presented in Tables 7 and 8, show 

no significant main effects in reading (F = .22, df = 7,115, 

E,> .05) or math (F = 1.21, df = 7,124,2,> .05). 

Since the overa11 effects of sex were found to be non-

significant, subsequent analyses did not take this variable 

into account. In order to determine the effects associated 

with grade, school and achievement level upon the 7 beh~vioral 

measures, three-way multivariate analyses of variance (6 x 2 
~ 

x 2), with repeated measures, were performed. 

The multivariati analysis r~vealed significant overal1 

differences between grades (Tables 9 and 10) for both reading 

(F - 12.63, df • 35,393, E,< .01) and math (F - 13.77, df -

35.431, 12 < .01). AlI univariatè interactions were significant 

(E, < .05) except one, obtained in reading scores, on grade x 

category NI (l? > • 05) • 
lr 

Table Il and 12.illustrate the results of the analysis 
. . 

of variance for the effects of achievement 1evel in reading 

and math. There was a significant main effect for reading . 
(F ,. 9.19, df • 7,93, E. < .01) and math (F = 11.34, df • 

7,102, E. < .01). Significant .univariate interactions were 
\ , 

obtained in both reading and math for categories EW and NO 

(P,< .01) <'in category EC for readingl and in category EO in 
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Table 7 

MULTIVARIATE AND UNIVARIATE ANALYSES OF VARIANCE FOR ALL 
~ 

CATEGORIES* IN READING SOURCE OF VARIANCE: SEX 

Category Mea!1 Squares F . df P 
Between Within 

Mu1tivariate .22 7,115 .982 

Univariate 

G EW 26.53 177.33 .14 1,121 .694 

EO 5.29 15.36 .34 .556 

EC 134.73 578.97 .23 .638 , ED .04 4.11 .01 .915 
1" 

NI .00 10.86 .00 .983 

NW .01 3.44 .00 .942 

NO- 63.29 243.45 .26 .611 

, -
* EW: Engaged-Written 

EO: Engaged-Oral 
L 

fo~ Engaged-Covert ' . 

'"' Engaged-Directions 
NI: Not engaged-Interim 
NW: Not engaged-Waiting 
NO: Not engaged-Off task 

{ 
, 

\'ë~~:' . -. , 

/ . 
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Table 8 

MULTIVARIATE AND UNIVARIATE ANAYLSES OF VARIANCE FOR ALL 

CATEGORIES* IN MATH SOURCE OF VARIANCE: SEX 

Category Mean Squares 
1 

~etween Within 

Mu1tivariate 

Univariate 

EW 74.00 
EO 9.49 

EC 367.61 

ED 1.09 

NI .26 
NW 2.69 

v NO 687.41 

* EW: Engaged-Written 
EO: Engaged-Ora1 
EC: Engaged-Covert 

627.27 
22.92 

354.50 
3.63 

6.30 

4.80 

131.16 
----2 ... ---

ED: Engaged-Directions 
NI: Not engaged-Interim , 
NW: Not engaged-waiting 
NO:. Not engaqed-Off task 

, . .. 
.. 

.. 

F 

1.21 

.11 

.41 

1.03 

.30 
~ 

.04 

.56 

5.24 

'l 

'. 
, , 

.. 

df p 

7,124 .294 

.. 
~ 

1,130 .736 

.523 

.318 

.584 

• &36 
.455 ' 

il .026> 
, 

c • 

" '1 

• 
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Table 9 

MULTIVARIATE AND UNIVARIATÊ ANALYSES OF VARIANCE FOR ALL 

CATEGORIES* IN READING SOURCE OF VARIANCE: 
l ' {, 

Categor;i Mean Squares 

Between 

Multivariate 

Un'ivariate 

EW 426.32 

EO 60.16· 

EC 3234.15 
" 

BD 43.44 

NI 7B.50 

NW 4.20 
, 

NO 4~9.29 

* NW: Engaged~Written 
,NO: Engaged-Oral 
NC: E~9'aged-Covert _. 
ED: Engaged-Oirections 

Within 

41. 70 

9.05 

116.53 

1.32dJ'o 

5.35 

1. 43 

85.23 

NI: Not engaged-Interim &, 

NW: Not ~ngage\d-Waiting 
NO: Nqt eng~ged-Off task 

, . 

.' 1 

F 

12.63 

10.22 

6.64 

27~75 

32.83 

14.64 

2.93 

5.15 

1. 1 

l" 

1 , 

GRADE 

df P 

35,393 <.001 

5,99 <.001 

<.001 

<.001 

<.001 
, 
<.001 

• 016 

< • 001 

, . 

, 
\ 

sq 

68 
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Table 10 

MUtTIVARIATE AND UNIVARIATE ANALYSES FOR ALL CATEGOBIES* 
~ . 

IN MATHEMATICS SOURCE OF VARIANCE: GRADE 

Catégory Mean 

Between 

Multivariate 

Univariate 

EW 1654.18, 

EO 134~60 

EC 387~.45 

ED 40.98 ' 

Nl: ~.66 

NW 18.11 
NO 95.48 

/ 0 * NW: Engaged-W:t;'itten 
NO: Engaged-Ora1 
NC~ Engaged-Covert 

Squares 

Within 

111. 57 

7.20 

143.45 
1,32 

2.66 

2.09 

95.42 

ND: Engaged-Directions 
NI: Not engaged-Interim 
NW: Not engageq,-Wait.ing , 

" NO: Not engaged-Off' task' 

'{ . 

F 

13.77 

14.82 
~ 

18.68 
26.99 

31.00 

2.12 
8.65 

1.00 

âf p 

35;431 <.001 

5,109 <.001 

< .d01 

<.001 

<.001 

.068 

< .001 

.041 '" } 
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... , OF VAltIANCB FOR ALL 

CATEGORIES * IN READING SOURCE OF VARIANCE: ACHI'EVEMENT LEVEL 
,r] l " 

.' 

, 
" . 

( 

Category Mean Squares 
,Between"" Within 

Mu1tivariate , 

". Univariate 
tp 

• J. , 
~ 

" 
EO 

o 
'", 

.' 
~C 

"ED 

o 

'- 489.89 
o ",0.13 

4'IU4.48 

3.80 

41. 70 
~ 

"9.05 

116.56 

NI , 
~ 

... '" 3.33 

1.32 

5.35 
1.4,3 

,1 ( 
1 _ 1 

, 
'ô' 

" 

, _ ,6 HW b .- 4.1$ 

,NO ~ 43.09.41 
"'\ 0' 

* EH:' En1Ja~ed-Written 
10: Engaged-Oral 
Ee: Engaged-Covert ' 
EÔ: En9agèd-Di~ec~~~ns 
NI: No~ enqa~ed-I~terim 
NWt Not enqaqea-W~itin9 

, ,.f' •• • A- N~:' ,Not #n~aged-Off task 
... :t '1r ... ,.,' ~ " 1'" l l'i " ! . .... 

'Go ':Jc..~"""" I,.~. 'I.q"'(~(1 ' .... ~/.,.Il 

,', <~~,~'\.,',:,~~. " ,":",'" ,r ,. 

l, 
85.23 

" 
• 

1 " , 

1.,,;, ~i! ... a , ~~ ~~ .. ,,.' ft 

'!,~'~ .~~,", ," ,.i" ,ft '!~l' otJ .. ",\.' '< .. ' ~1 " \. 

" \t~.~ 1 ~nf 1. ",." " , 

tj' . 
Q 

F 

• 

9.19 
~ 

(, 

01. '4 

0.01 

41.31 

2.87 
0.62 . 

2.92 

5'0'.56 

l .. 

• 1 

.' , 
.. - :r~ -~.&O'-I ~ -~ .::;-~~!''''':-~'''.,~, If' ~\~",. y:c.. ~ ,Jr' 

, 1\ • f 1~:1 : ~ 1! ",,' .)~·;Y .. 7 'l', ~.,- , j .. , .... ,.:.-.J .... :-:i~ ~..-y e ... ''':: __ ' • ~ -....,.,.. .. ~ ~" 

.<{: ;:i~:::S~5~ltài~\~),~ ;,':~{,,: .... ;'?' «:',. '/' . "'1: 
'~_ ~,v,(, .. 71"~:.~h.r ... _~~.'!t\,X.fl.Z;::;~-:,~~J{t '~;t'~ ~ L:"., ~ .. A fI:, j ~.> _'. '.. ~~ J, ':,\ ~ .... " ~ • 

df , 
1" 

0 

7~93 

l .. 
1,99 

\ 

'>1" , 

'" ,0 

.. 

.' .. 

P 

<.001: • 

<.001 

•• 904 
<.001 . 

-\ • 093 . 

.431 

;'090 

<.001 
'1 

\ . . \ 

-

'1 

i, 

' ' 

, \ 

.. ' .... 
, ! • 

, -::., 

.;' 

-

, 
" 

~. 

... 
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·Table ·12 
l 

_. ~ t ' 

~TIVARIATE AND llIIIVARlATE ANALYSES OF VARIANCE FOR ALI.,.. 

CATEGORIES * rN MATH SOURCE OF VARIANCE: ACHIEVEMENT LEVEL 

Category Mean Squares 

Between Wi€hin 

Multivaria.,te / .. 
, 

Univariate 

EW 789.58 111.57 
EO 356.·30 7.20 , 

1 
23~.58 143.45 

.-35 
" 8.63 

. " 
NW- (, 5.31 

NO 3778.71 

I~ 

* HW: 'En9aqed~Wri~ten 
EO$ Engaged-:/pval 
EO: .Engaged-Covert 
ED: En~ed-o~rections 
'NI: Not engagéd-Interim 
HW..: Not- ,eng~ged;"Waiting .. 1 

~: -rt eQ9aged~ff ~a8~< 
., , '" ~~ 11 ' 

1.32 

2.66 
2.09 

95.42 , 
Ir 

e 

.1 .: -, 

F df p ., . 

,11.34 7,102 <.001 

7.07 .009 
49.46 .- .001, 

1.61 .207 

.26 .606 • , 
3.24· .074 , . 
2 .• 54 .114 

39.60 <.001 

• . , 
Q" 

,,0 

..... V 
1 

<t 

J. . 
.'- , 

, , 
'" 

\ 

f' 
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,math (~,< .01) • 

. Results of the analysis of variance in reading and math 
, 

for the effects of schoo1 (presented in Tables 13 and 14) 
\ . 

'\ 

revea1 significant main effects,for both reading (F = 35.43'1 
\)." 

-df· 7,93, E,< .01) and math (F';; 82,6,5, df - 7,102, E,<'.01). 

Significant univariatE;! analyses occurred throughout (E. <'. 0lF) 

e~cept on category EO in ~eading and categories Ee a~d NO in 

math (E. > .05) . 

Significant differences between the behaviors of high 
~ 

and 10w achievers were found to, occur not only acrûss grades 
v 

(Table 9'and 10) but a1$0 between grades (Tables 15 and 16). 

Results of the analyses of variance revealed signjficant 
.. \i . . , 

main effects 'for r~ading (F - 6.17; df = 35,393, E. < .01) and 

"~ath (F~· 2.86, :df = '35,431,2,<.01). Allfunivariate analyses 

we'r~' si.g~î.f~Cà~t. (p. < .05) .xc,ept those bY, catègo~y ~ ~n • 

Ireading and cAtegories EW and EO in math (e. > .05). \ 

" 'Differen~ê~w~~e foun; to exlst 'between children ih . ...,~ 

• different. qrades both across (Tables 13 and 14) and with'in 
• - E , 

• ' • " 1 

(T~bles 17 and 18) scnools. Main effects'for both reading 

(Ir = ~';.~2, df ~_35,393, e<.Ol) and math (F = 9.92~,.f-
, .' \.. .... " .. , 

. .35,431, E..< .01') ~nd aIl univariate ~ntèractions (è,< .91 . 
were signtficant. 
" . 

The only rnult~variate analysis whi~h' di? no~ yield a 
, ,. 

< significant' pverarl rn~iJ(effect -W&S tJ:tat. ~betwee{l achievement 
11". • ' .. ,J" " .. Ç). , _ 

~'" . .. .... 

, , It:vë1}, ·àèhpol-',in· ~~~din9 (F • 

@ .~''','- ~ *. ~~: ',~~ab~e-l~)·' •. ~ ~,~pa~~n~'lY, .there 

1.5'5, df • 1>,93,' é>' .05)' 

were 'no, éignif'icant .. 
1" i .., \ " .. 1, , 

'. ' ' ~ 

. .. 

a 

" 

".." , 
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~ ~Table 13 
'f "'- ' 

MULTIV~RI~TE AND UN~T~~LY~E~ OF VARIANCe FOR ALL 

'CATEGORIES" I,N READING S6uRCE Of VARIANCE: SCHOOL 
• • • J ~ 

", 

« 

Category Meàn Squares 

',- Between Within 

Multivariate ~. 
~ tt .. 

,Uni varJ.a te 

EW 3359: 45 41.10 

E.O 26.42 9.05 

EC 2039.9-3 116~56 

! , 

... 
ED 70.28 

NI 36.14 

NW 96.98 . 
" 

NO. 486.65 
/ # 

* EW:' Èn~ged-Wiitten 
EQ: ~nqàged-Oral 
EC: Engaged-Covert 
~D:~Eh9aged-Dirèctions 
NI': Not en94ged-Interim 
NW: N(!)t eJl9ag'éd-Wai tihg . 
. NO: . Not· enqagea-C>ff 14:a.sk 

~ A. \. li 

1.32 . . 
5.35 

, 
1.43 

85.23 

.' . 

35'.43 

80.56 

2.91 

17.50 

53.12 

6.74 
Il 

67.79 
~5. 70 

1 

• 

~. 

.: 1 

\ 
\ 

1,99 \ 

, . 

• 

. { 

,,-

.os, •• t . 

p 

<.:001 

<.001 
_ .091 

<.001 

<.00'1 

.011 
<.001 

.019 

. , « • f , -, 

~ . / 
:-

73 

.. ' 

\ 

. , . 



\. 

( " 

o 

, , 

0 

. , 
• ' .. 

J''''''' 

ta' 

,,. 

MULTIVARIATE AND UNIVÂRIATE ANALYSES FOR i CATEGORIES· 

Table 14 

lt' 

IN MA~PEMATICS SOURCE OF VARIANCE: SCHOOL 
J 

categor~ Mean Squares 

Between within 

Mu1tivariate . .~ " 
Univariate " 

, 
EW 47410.11 111.57 
EO '112.72 7.20 

EC 430.09 143.45 

ED 64.~9 

NI. 249,30 

NW • 158.:53 

NO 14.11 

* '!W: Engaged-Writ~en 
EOa Engaged-Ora1 
EC.:'. Engaged-Cbvert 

1 l 

, 

ED: Ehgagéd-Oireétions 
NI: Not.en9aged~Interim 
NW;'Not engaged~wai~~~9 . 
NO: Not.e~gaged~Off·task 

1.32 

2.66 

2.09 

95.42 

F 

82.65 

424.91 

15.65 

2.99 

48.94 

93.69 

75.72 

.14 

'10 .t~~.... l' .:; Il " ' "':-

';.; .. l~ '.~ ~ -f' ... ~. .... 

, . 

df 

7,102 

1,108 . 

x 

'. 

t • 

p 

<.001· 

<.001 

<.001 

.086 

<.001 

<.001 

<.001 

.701 

74 
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Table 15 

. MULTIVARIATE AND UNIVARIATE ANALYSES OF VARIANéE FOR ALL 

CATEGORIES* IN READING SOURCE OF VARIANCE: GRADE x 
l 

ACHIEVEMENT LEVEL 
1 

1 4> 

'Q 

Categ:ori: Mean Squa,res 

Between W~in 
Mu1tivariate 

j Ag 

r .. Unl.Varlate ... 

EW 693.67 41.70 . 
EO 45.75 9.05 . 
EC 1 , '2037.'43 116.56 

ED> 5.05 1.32 

'Nl,i 8.21 5.35 
1 NW Il.14 ,1.43 

d • NO 417.013 : 85.23 

0:: 

* EW: Ell9aged ... Wr,i t ten 
BO: EngagE!d -Ora 1 ' 
EC': Engaged-Covert 
ED:. En<)'4ged -Directlbns>:;' • 

1 NI:. Not engaged-Interim 
NW: Not ~ngaged-Waitin9 .. 
'NO: t{ot engaged-Qff' taak 

~ l' - . ' 
, j 

\ _ ,,~I ij"" ,'~.'._ ~ _ 1 ':1 ,~-,:..l . , .. , 
• .. , " ; 1 

• J , . " 

F 

6.17 

16.6'3 
5.05 

17.48 

~.82 
1.53 , , 
7.78 
4.89 

Î> 

l> 

.) 

.' . 

!) , 
<>i 

df 

35,393 

5,99 

tp' 

( 

l • 

• '--.--

.' ~ . 

p 

<.001 . 

<.001 
(.001 

.,p03 

.186 
<. 001· 
<.001 

.,. 

~ 
v 

- 1 
1 

! 
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Table 16 

MULTIVARIATE AND UNIVARIATE ANALYSES FOR ALL CATEGORIES. 
" .. ' 

IN MATHEMATICS SOVRCE OF VAR1ANCE: GRADE x ACHIEVEMENT 

LEVEL 

" , 
'Category Mean Square , 

Bètween 

Mu1tivariate 

Univariate 

• 

EW 

EO 

EC \ 
ED 

137.26 

32.1) 

339.44 

.70 

NI 

NW 

NO 

EW: 
EO: 
J::G: 
ED: 

12.90 

9.60 

183.41 

\ 
En9aged-~ri tt-en 
En9i1ged-Ora1 
Engaged-Covert 
Ep~aged-Directions 

NI: Not engaged-Interim 
Not ~ngaged-Waitin9 NW: 

Within~ 
iL 

111.57 

7.20 

143.45 

1.32 

2!66 

2.09 .. 
96.42 

.,.,. 

NO: Not en9~ged-O'ff task 
j" 

." '", 

F df P 

2.S6 35,431 <.001 ' 

1.23 S,lOS .300' 

4.46 <.001 

2.36 .044 

".53 .74S' 

4.~4 <.001 

4.60 <1 001 
J 1.92 .096 

76 
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Table 17 

,. 
MULTIVARIATE AND UNIVARIATE ANALYSES OF 'lARIANCE FOR ALL 

CATEGORIES IN READING SOURCE OF VARIANCE: GRADE x SCHOOL 

• ... 

Cate9:0rx" ':1ean Sq1:lares F df P 
Between Within 

Mu1tivariate 
,/ 

1.2.32 35,393 <.001 

Univar-iat.e 
1" 

EW 1197.7~ <1> 41. 70 28.72 q,99 <.001 

'EO ôb. 39-~ 35 9.05 4.34 <.001 

EG 2880.10 116.56 ~ 74.71 <.001 

.ED 8~, 1. 32 6.63 <.001 
NI 40.48 • 5.35 7.55 <.OO~ 

NW 4.29 1.43 3.00 \ .015 

NO lr656.24 85.23 19.43 < .'001" 
~ 

.. 
~ . 

f 

'l: ~ 
~ 

* EW: En~aged-Written 
Ed: Eng'aged-Ora1 
EC: Engaged':Covert 'II--

ED: Engaged-Oirections, 
NI: Not engeged-Interim 

H' '. 
" 

NW: Not engaged-Waiting 
NO: Not engaged-Off task , , 
"- " ,. . ,.,. - .-:: 

~ 

# . 

77 
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" 

1 
1 
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Table 18 

MULTIVARIATE AND UNIVARIATE ÀNALYSES OF VARIANCE F0R ALL 
, 

.. r 

CATEGORIES * IN MATH SOURCE OF YARIANCE: GRADE x SCHOOL 

\ 

category 

Multivariate 

~ univ~riate 

.... EW 
EO 

~ ," BC 
, ~ " 

ED. ' 

NI ""' 
NW 

NO 

1972.86 

132.16 

1239.93 
. 4.19 
26.26 

8.10 
272.94 

* EW:' ,Engaged-Wri tten 
f EO: Engaged-Oral 

~C~ Engaged-Covert 

',.~ , 

ED: Engaged-Directions 
.NI: Not en9aged-Inte~im 
NWr Not ,en9a9~~W~rtin9' 
NO: Not engaged-Off task 

... .,.,. 

Ill. 57 
7.20 . 

143.45 
/ 

1.32 
2.66, 

2.09 
95.42 

, 1 

:.-. 

F df p 

35,431 <.001 

17.68 5,~ 001 

18.34 <.00 

8.6'1 <.001 

3.17 .010 

9.81 <.001 

3.89 .003 

2.86 t <t.018 

... 
... ':l 

.. 

78 
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Table 19 

MULTIVARIATE IVARIATE ANALYSES OF VARI~CE FOR ALL 

CATEGORIES * IN REA~ING 

LEVEL x SCHOOL 

RCE OF VARIANCE: ACHIEVekEN~ 

Category Mean Squares 

B~tween Within 
• Il' 

Mu1tivariate 

Univariate 

E~ 

EO 

EC 

ED 
,NI 

'0.80 ',41~70 
0.64 9.05 

103.'59. 116.56 

0.97 
0.46 

NW 

NO' 

5.62 
1 

517.95 

* EW: 
,'EO: 
EC: 
ED: 
NI: 
ID'f: 
Hoï 

, , 
Engaged-written 
Engaged-Oral 
Engaged-Covert 
Engagéd-Directions 
Not engâged~Interim 
'Not engaged-Wai tinq " 
Not en~.ged-Off task 

1.32 
'5.35 

1. 43 

85.23 . 

1.55 7,93' .158 

0.01 1,99 .890 

0.07 " .790 

0.,88 .348 

0.74 .392 

0.08 .768 

3.92 .050 , 

6.07 .016 

. , 

79 
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differences between high achievers between schools, nor were 

there diff~rences between low achievers between schoo1s. 

AlI univariate interactions were non-significant except those 

for categories NW and NO (E. < .05). These analyses seem to 

suggestthat the behaviors of achievernent groups were largely 

the same on measures of 'on task'behavior (categories EW, EO, 

EC and ED) but significant1y different in the extent of 'off . 

task'behaviors (categories NW and NO). The sarne multivariate 

analysis on scores obtained in math (Table 20) did revea1 a 

significant main effect (F = 3.40, df = 7,102, E. < .01) • 

Siqnifica"",univariat~ interactions were, obtained on 

categories EW, EO and NI CE. < .05) • 

The overall interaction of aIl sources of variances, that 

is, grade, school and achievement level, was significant for 

.reading CF = 4.84, df - 35,393, 2,< .01) ~nd math (F • 3.31, 

-df ~ 35,431, ~< .01) (Tables 21 and 22). Univariate 

interactions were. significant throughout (E. < • OS) except for 

category ED in reading and category NO in math (e. > .05) • 

A summary of the main effects for aIl interactions in 
. .., . 

both reading and math is represented in Table 23. 

The final statistical procedure was a multivariate 

analysis to determine the effects associated ~ith grade, 

school an~ achievemen~ level on a single measure of behavior 

rather than on aIl measures\. This was do ne primarily to 
. \ 

inves~igate the effedts of a more global measure of pehavior. 

Thus, categories 1lW., EO, ,:Re and ED were colObined ta 'form one 

" .... j 

,; <y , <t \ ~, , , r 

-

, 
." 
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Table 20 
. . 

MULTIVARIATE AND UNIVARlATE ANALYSES OF VARIANCE FOR ALL 

CATEGORIES· IN MATHiMATICS'SOURCE OF VARIANCE: 

ACHIEVEME~T LEVEL x SCHOOL 

category Mean Squares F df P 

Y 
Between Within . .... 

Mu1tivariate 3.40 7,102 .003 

Univariate 

EW ~99.01 111.57 8.95 1,108 .004.: 
EO 53.45 1.20 7.42 ,.'008 

.." 

Ee 309.64 143.45 2.~5 .145 
ED.,- ~2 l.B2 2.73 .101 . 
NI .00 2.09 .00 .963 
NW 12.41 2.66 4.66 .033 

J 

NO" 24.95 95.42 .26 .610 '';' 

." EW: Engaged,-Written 
EO: Engaged-Oral' 
EC: Engaged-Covèrt 

"\ , 
ED: Engaged-Directions 
NI: Not engaged-Interim 
NW: Not eq9a~~d-Waiting 9 

NOt Not engaf'd-Qff task
A

, 1 , 
r 

:: .. ' 

~~ 

, ~ ~ 

'" ' . . , 
r', " .. f ) ,: .. ', " 

. 
1 " , 

:' ; r~: _~', :' . " . " • .. ., 
,,/~ .... !' .... 1 ... ' ...... , 1 - . \" ,f \- ."" 

,. :;'". '" 
. '. ",," -

. , . 
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Tâb1e 21 

MULTIVARIATE AND UNIVARIATE ANALYSES OF VARIANCE FOR ALL 

CATEGORIES· IN READING SOURCE OF VARIANCE: GRADE x 

ACHIEVEMENT LEVEL X SCHOOL , 

'Cat'egory Mean Squarefi 

Mu1tivariate 

Univariate 

EW 
EO 

Ee 
BD 

NI­
NW 

NO' 

Between 

383.38 

42.93 

2187.53 

1.1.2 

21.59 

14.14 

641.28 , 

1 
! 

1 1 

• ·EW: Engaged-Written 
EO: Engàqed~Oral 
Ee: Engaged-Covert 

Within 

41. 70 

9.05 

116.56 
1.32 

5.35 

1.43 

85.2.3 

l, 

ED:· Engaged-Directions­
NI: Not engaged-Interim 
HW: Not engaqed-Waitlng 

i' ·NO: ~Not. e" aged-Off tta~Tt "" 
" 

" 

" 

,\ 

F 

'4.84 

9.19 

4.7~ 

18.77 

.85 

4.02 

9 .. 88 

7 .. 52 

df 

35,39~ 

5,99 

" 

( 

". .. '< 

p 

<.001 

< .. 001 

.<.001 

<.001 

.. 518 

.002 
<.Q01 

<.001 

, 
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Table 22 

MULTIVARIATE AND UNIVARIATE ANALYSES OF VAR~ANCE FOR ALL 
, ( 

CATEGORIES * IN MATHEMATICS SOURCE OF VARIANCE: GRADE x. 

AtHIEVEMENT LEVEL x SCHOOL 

,1 
) 

t 

df 
1 

Category Mean ,Squares F 
, 

P - , - Between Within 
~~} 

~ \-; 
Multivariate ~.3i 35,,431 <.Q01· 

Univ~Ù:'iate 
.. 

0 , 

EW 309.,87 11L57 'i 2.77 . '5,108 .021 
d 

~ EO 38.9~ 7.20 1 5.40 <.001 

EC 546.0'7 143.45 3.80 " .003 
l ED 6.42 1. 32 4.fJ6 <.001 . -

NI 7.60 t 2.66 2.85 .r~18 

NW 11.44 2.09 5.46 <,.001 

r 171.29 95.4~ 1.79 ,'129 -' 

"1 

( ~ 
, 'r ~ • EW Engaged-Written . j 

EO Engaged-Ora1 . .,. 
EC EI\gaqed-Covert 

" 
-l. 

./. f ED ~ngaged-~i~eQtions 
. , 

• 1 

" 
", NI .. Not ~119aged-Il)terim . , 
, 'N • Not eh9aged-WaiUl19 • .. NO: Not e gaged-Off tast ' . ,. • , ~ • • 

/; J ' , \ , l; 
, 

", . 
• 0 • .' ." . , ." , , .. " ,!.'" • .~ . ~. ' " , /' , • - ... l, " 

"-
... 

"':;~J" ~. l ... ... 
1 " ' ,,1 ... ~ 

, . , . 
• l'''~'' " '. . " ''!' ~',/ . , ' .. , .. 

·~~X~: ': ~ 
,_ "1 . " ' 

, ' 
• ~ 1 .' .' , '" ,l' e " - '~ l, '\, ~"::'L -: " ' 'J " « '. , 

" " f '", " . c-
" . J ':" ••• t;; - ., i.!j,,!' l'; - r " ,-i 



\. 

(-

( f 

84 

Table 23 
, 

SUMMARY OF MULTIVARIATE ANALYSES OF VARIANCE FOR ALL 

CATEGORIES* IN READING AND MATH. SOURCES OF VARIANCE ARE: 

GRADE (A), ACHIEVEMENT LEVEL (B), 'AND SCHOOL(C) . 

/Jt 

Readins 

Source F df P 

A 12.63 35,393 < . 001 
1 

B 9.19 7,93 < . 001 

C 35.43 7,93 < . 001 

A x B 6.17 35,393 < . 001 

A x C 12.32 35,393 < • 001 
'1" 

B x C 1. 55 7,93 

A x B x C 4.84 35,393 

* EW: Engaged-Written 
EO: Engaged-Oral 
EC: Engaged-Covert 
ED: Engaged-Directions 
NI: Not engaged-Interim 
NW: Not engaged-Waiting 
NO: Not engaged-Off task 

.158 

<. 001 

Readln9 

F df , 
13.77 35,431 

Il. 34 7,102 

82.65 7,102 

2.86 35,431 

9.92 35.431 

3.40 7,102 

3.31 35,431 

( 

P 

<.001 

<.001 

<.001 

<.001 

<.001 

.003 

<.001 

. j 

t 

0 • 
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behavioral index bf on ·task behavior. In this process, the 

univariate effects of these categories were not reve~led. In 

addition, this pr~cedure eliminated the effect of the unequal 

distributions of frequencies of scores across the 4 categories. 

~ategories EW and EC tended to have mueh higher seQreq than 

categories EO and EO, that is, a large amount of pupils' time 
. 

is spent in wrUiting (e.g. seatwork), or in eovert aetivities 

(f.g. listening), whereas much less time is spent talking and 
.~ 

very little is spent in followiflg directions (e.g. walking to 

the blackboardl. Categories EW, EO, EC, EO appeared to form ~ 

a good meas,ure of on task behavior sinee they aIl contribute 

ta the amount of academic conte~t that lS eovered. Conversely, 

preparing for les'son (category NI), wai ting for help (category 

NW) and not-engaged (eategory NO) are 81mllar in that they , fail ta contribute to the amount of content that i8 cdvered. 

On task behavior was calculated as a composite frequency 

score by adding the scores across categories EW, EO, EC and 

EO, dividlng by the sum of scores across aIl categories anJ 
/ 

multlplying l;>y 100. (EW+EO+EC+EO/EW+EO+EC+EO+NI+NW+NO) x 100). 

Table 24 presents the per cent of raw scores in the on task 

category for both schools by achievcmcnt levels in rcading 

and math, allowing one ta gain an index of the proportion of 

time different groupings of pupils spent on task. Table 25 

represents the result of the "first multivariate analysis of 

the effects of sex in reading and math. No significant 

differences between the behavior of males and females were 

.' 
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Table 24 
--

~ 
~, " .1 

MEAN PROPORTIONS OF ON TASK* BEHAVIOR BY SCHOOL AND 
.. , -, 

\ 

• 1 .... 
ACHIEVEMENT LEVEL 

." 

""' 
\ School l School 2 

Grade 
High Low High Low 
Achievers Achievers Achievers Achievers 

Reading 
/-

~ (- . 
1 87.79 81. 85 84.16 86.09 • 
2 132.51 64.92 68.95 57.92 

,. 3 70.32 85.92 88.15 68.66 
_.1 

4 83.67 75.41 87.97 72.47 , 5 96.56 55.83 85.25 73.05 
6 96.56 55.83 96.87 97.4 Q 

Mean 86.23 69.96 85.23 75.93 

Math 

1 82.64 83.16 86.32 82.25 
2 '88.54 73.84 74.85 70.80 
3 82.34 82.06 88.10 71. 33 

.... 4 86.67 82.32 87.17 76.97 
5 9~ .IS 75.51 88.20 81.11 

"; 
6 87.21 82.30 91. 47 71. 67 

Mean 86.93 79.86 86.01 75.68 

) 

,," 

* Proportion of On Task Behavior = EW+EO+EC+ED x 100 
EW+EO+EC+ED+NI+NW+NO 

• 



Table 25 

MULTIVARIATE ANALYSIS OF VARIANCE FOR ONTASK*BEHAVIOR 

SOURCE OF VARIANcii: SEX 

F 

Academie Setting 

Reading .22 

Math 11,76 

EW+EO+EC+ED * On Task - EW+EO+EC+ED+NI+NW+NP 

df 

4,118 

44,127 

p 

.926 

.140 

87 

found. Since sex did not appear to have an effect, subsequent 

analysis did not consider sex as factor. 

Table 26 ~epresents the rnultivariate effects of grade, 

school and achievement ievels for~on task beh~vlor. As expected; 

the results corrobora te those found pieviously (Table 23) ~ 

AlI interactions were significant, ex~pt that between sch901 

x achiev~ment level in reading. 
9 

Once again, in readlng, high 

achievers did not behave in a significantly different manner 

between schools~ likewise for the low achievers. 

1 

\ 

; 
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• 
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Table 26 ~ 
( 

SUMMÂRY bF 
',} 

MUJ..TIVARIATE ANALYSES OF VARIANCE FOR ON, TASK* ,~ 
, . 
\ 

BEHAVrOR. SOUR€ES OF VARIANCE ARE: GRADE (A) , 
1 • 
"' 

P' t 
ACHIEVEMENT LEVEL (B) AND SCHOOL (C) • !, , 

~ 

Readin9: Math 

Source F df P F df P 

A 17.42 20,319 < .001 1'8 • 78 20,349 <.001 

( 
l 

B 14.85 4,96 <.001 18.49 4,105 <.OO~ 
' .. . "" 

C 32.52 4,96 <.001 77 .71 4,105 <.001 

~ 
A x B 7.69 20,319 <.001 2.49 20,349 <.001 

\ 

A x C 14.45 20,319 <.001 
" 

6.84 20,349 <.dOl 

B x C .70 4,96 .592 2.78 4,105 <.030 

A x B x C 6. rJ-7 20,319 <.001 3.12 20,349 <.001' 

* On Task = EW+EO+EC+ED 
EW+EO+EC+ED+NI+NW+NO 

}' 
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CHAPTER V 

DISCUSSION 

. -

, . 

In this chaB~i;" achievement related behavior will be 

89 

di~cussed as it pertains 

cultural backgrbund, and 
~ 

~o level of academic attainment, 

~e}elopmental trends. In addition, 

features of the results, which are relevant to problems of 

methodology and.instrumentation pr9cedures, will be 

presented. 

Aehievement Rel~ted Behavior and Academie ~ttainment Level 
ç 

The most important finding of this research is. related 

to the relationship between achievement level and achievement 

related behavior. High aehieving children, as compared with 

low achieving children, were found to ~pend a significantly 

gr~ter proportion of their time engaged in activities 

listening, asking questions, seatwork, etc., conducive to 

the acquisition of knowledge.in the regular olassroorn setting. 

This finding is consistant with those of previous invest1ga-
" 

tions, in which rates of attending behavior have been eornpared 

• 

, , -

, 

1 
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with levels of scholastic attainm~(Lahaderne, 1968; Gobb, 
l' 

1972a). ' 1 

Although the multivariate analysis, ~sing,1achievement 

level as the dependent measure, yielded a sianificant main 
• t.., 1 

effect, a close inspection of the mea·n proportion of on task 

behavior (composite scores) '(Table 24) rev~als interesti-ng 
( 

insights into the meaningfulness of the statistical findings. 

On the average, high aohieving pupils w~te found to engage in 

on task behavior during 85 per cent of the time allocated ta 
~ 

reading or math instruction; low-acna~ving,pupils were fpund 

ta de1nonstra'te the same behavior under similar. candi tians for 

75 per cent of the time. This finJing is worth noting on 
( 

two counts. First, it suggests that the sample observed ~n 

this study spends somewhat more time engaged in on task 

behavior th an samples in s~milar studies, in winch high 

achiev~rs are rep6rted ta be on task between 75 and 82 per 

cent of the time and low ac~ievers from 63 ta 72 per cent 
1 • 

" 
of the time (Forness, Guthr~e, & H,all, 1976)', Althoug!1 it 

is possible that this discrepancy is an artifactual finding, 

resulting from observî~g an atypical sample of the population, 

the use of a dissîmilar coding system or a difference in 

interpretation, it L~ not likely that this is the case. 

""-Berliner (Note l),baving inv~stigated the classroom 

behavior of children living i~ the San Francis~o Bay area 

and using a coding. system similar to the one'employed in 

the present study, reports that the mean on task time is 

-
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approximately 75 per éent. Therefore, he suggests that it 

seems more 1ikely that this discrepancy may ref1ect sorne cross .. 
cultural differences between Canadian and American school 

chirdren. Indeed, Bloom (1974) reports large cross cultural 

àifferences in student engagement, known ta range from 50 to 

90 per cent, ?~ more, of class time. However, this cross 

cultural dirference ,may n~t only reflect a difference in 

pupil behavior, it may also reflect differences in teachers' 

skill in keeping pupils motivated and engaged in their tasks. 
~ ..,,-

Secon~, and more important, it seemi that the difference . 

between the high and iow achievers, in terms of the amount 

of time spent in on task behavior (i. e., 85 versus 75 per cent) , 
1 

may be statistically significant but perhaps quite meaningless. 

In terms of everyday classroom life, this 10 per cent 

difference amounts to a total of ~ minutes of on task behavior 

per hour (i.e., 51 versus 45 minutes per hour). While this 

may adq up ta a substantial amount of time over a school year, 

as argued earlier, clearly, it does not seem probable that 

the very large difference between the attainment levels of 

the samples of high and low achievers in this study could be 

substantia1ly related to such a relatively small difference 

in on task behavior. 

Given this interpretation of ~he findings, it seems 
i<' 

log ical to conclude tha t on ta~k behavior, as investigated in 

tnis and similar studies, is a grossly over-simplified measure 

" of student classroom learning. Berliner (~ote 1), offering 

---- -----. 
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{a pOqsible explanation for the fj,nd~ngs Qf ,this study, notes 

that the Academic Engaged Time 'modef of /c~assroom i~str'uction 

has been broade[1ed in to one known as' 'Academic Learning Time' 

(ALT) . 

Engaged 

:he basic components of AtT inCIUde(those 

Time - allocated time and rate of st~nt 

of Academic 

engagement, 

plus a third and cnitical process variable - rate of student . 
success. Success rate is iptended to reflect the degree P~ 

approprlateness of any task that is assigned. The d~gree of 

appropriateness is believed ta be a f~netion of th~~level of 

~he task's diffieulty and to have a direct inflwence on the 

am6unt learned. Unfortunately, level of difficulty is not 
t;J 

easily measured. Tasks are broadly c~tego~ized as being 

easy, medium or hard - a classification system that is 

admittedly erude. This system is operationalized so that 

easy material is defined as that which involves a high rate 

of suceess, hard material a low rate of success ...... and medium 

material is in between. Rate of success is measured 
• 

according to the number of errors mape within a given period 

of time. The ALT model proposes that low success tasks are 

always detrimental to learning and that generally, most 

student learning will occur when they are asslgned a smail 

amount of medium success material and a larget amount of high 

suceess material. Thus, Academie Learning Time i5 defined as 

'the amount of tirne a student spends engaged in an academic 

task that the student ean perform with high success. The 

more ALT a student accumulates, the more the student i5 

-~----
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learning' (Fisher, Berlinér, Filby, Marliave, Cahen, Dlshaw .., 
.. " .. 

& Moore, 1978). 

To apply the ALT model to account for the large 

discrepancy between the achievement levels of the subjects in 

this study, it is hypothesized that' wh.ile the high c1'fid low 
, ~ 

achievers in this s~mple work almost eqJalLy dilige~tly, 
, 

within roughly' equa,l amounts of time, their tasks are no;t 

equally appropriate. In order for the high achievers to be 

learn~ng so much more; it may be ±bat they"are being presented 
. , 

wi th predominan'tly" high success materi~l, which perTl!.i ts them, 

to work at a fast rate and coyer a retatively large amount 

of acade~ic content. On the other hand, the low achievers 

are being presented wi th mostly low success mat,erial, whic~ 

per~its them to work at a slow'pace and cover a relatively 

- small amount of academic content. Applying the ALT model and 

il;lcorporating Carrol' s ,/(1963) 'definition of ?Pt(tude - the 

amount of. time ne~ded by 'a student to reach a cri terion, 
" 

allows this research to be'described as an observational 

study, examining the classroom behavior of fa'st and slow 

learners. The former group was found to be high~y engaged in 
\' 

appropriate tas~s, yielding high levels o~ achievement: the 

latter almost equally engaged, but in inappropriate tasks, 

yielding low levels of achievement. More simply stated, ~t 

appears that the most critical differences between the ~wo 

groups are the speeQ with which they work and.the appropriate-

ness of the tasks they are assigned. 
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The data on achievemept related behavior also sugge'st 

several iAteresting findings pertaining to the nature of 

pupils' everyday classroom 'activity. A perusal of the 

univariate statistics and proportions of behavioral ratings 

94 

across categories (Tables ,5 and 61 reveals that a eonsistently 

high frequency of be,havior was elassified as engaged-wri~ten, 
" -"" 

engaged-covert aRd not engaged-off task, and a consis~ntly 
. ~ 

low frequency was classified as e~gaged-oral, engaged-
, J 

directions, not engaged-interim and not engaged-waiting. , 

The data would appear to suggest.that the.children in these 

schovls are offered relatively little oppnrtunir.y to discuss 

academicœlly related topies with their peers or teachers and 

~ttleiof the elass time during reading or math lessons is 

devoted ~o activities ~hich do not directly eontribute to 

covering academic content, e.g., wai'ting fQr help, 'getting 

organized and preparrng (although it is' possible that a 

devoted to such consïderable proportion 

a'c,ti vi ties between lesson present study 

were not collected) -. 
, 0 

This ppttern of behavior not 
, , 

r 

only within, but also between, acàdemic, settîn s. Thé results 
,/ . of th~ canoNical correlation suggest that the e is no 

',fJ 'L 1 . 
sign~eant difference bètwe~n behavior exhi 

~' . 
lessons and that demonstrated during reading 

1.., 

(.rràble 4): T~i's, finding is consistent with the results 

similar studies (Soli ~ Devine, 1976). In 
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~ .. ' 
di f fer~nee" between the behavior of to 1.1..ttle 

" 
of., 'femples: 

, , 
males and that The resu1 t's of the ana1ysis of 

1 0 

variance, 'using SèX as the dependent measure, r'evealed no < 

signifieattt ~~riate " o~' ,~nivariate effects (Tables 7 and 
" " ' 

8) , ~with one exception. A significant clifference between . ~ 

males and females was found"to bccur in off t'Sk behavior, 
\ 

duripg math ïnstruc:tion. It would seem to be p9.rticu1arly '. ,. " , 
important ta tak~ note of trends in off task behavior sinee 

.; ! 

studies, such as those of Nelson (1971) and Camp and Zimmet 
\ 

t) 

(197~, found that 'negative' behavi~r is misinterpr~ed 

more ofteri'·th .. n positive behavior. Unfortunate1y, se:Jt 
c 

oifferences in off task behavior were not investigated in 

great depth as this was 'beyond the scope of the present 

research. , ( 

In general,' the results o} the univafiate analysi~ we~e 

in agreement with those of the, mu1tivariate analysis, with . " 

two exceptions. ,First, a ,signïfica.nt '-:multivaria'te result 
. .. , 

was Qcca~onally .~ccompanied by a nQn-significant uQYvariate . 
\1 

result in the categories engaged-ora1, engaged-directions, 

not engaged-interim and not engaged-wa~ting. However, these 
.' I!' ~ .. 

univariate results tended to be based on disproportionately 

low frequencies, thus considered ta be of little pertina~ee. 

Second, a signifiéant multivariate result was occasionally 

.accompanied by a non-slgnificant univariate ~esu1t in ~he 

category not engaged-off task (NO). .. Since this finding tended . --' , .. 
" to be based on a substantial proportion of ratings, ït was 
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considered worth noting. As thi~category provide~ data 

,inconsistent with the'multivariate results on several 

occasions (Tables 14, 16, ~J' 20 and 22), it may be 

hypothesized that trends in off task are not only related 

to sex differences, as noted earlier, but also to academic 
0' 

settings, cult~ral background and grade level. 
o 

Achievement Related Behavior and\ne~~lopm~ntal Trends 
, 

One of the major aims of this study was to explore 
" ~ , 

developmental trends and patlern~ in the growth of learning 

-' styles. o The analyses of variance; using grade as the 

96 

dependent measure, yie~ded significant effects. However, it 

appears that this relationship was de~ineated mostly as a 

. " result ot' the large N. An examination of the propor.tions 

of raw scores in the sev~n behavioral categories (Tables 5' 

and 6) and the on task category (Table 24) lead ope to 

conclude that these' diflerences follo~ no particular trend 

neither that propdsed by the cumulative deficit hypothesis, 

nor that found by Farrell (1977). 
Il' , 

In general, i t appears that pupj.~ ~ehavior i,s qui te 

stable across grade levels, as it has been sho~ to be 
\ 

across academic settings and sex. DiffeFenc~s t·hat exist 

across grades appear to be arbit!ary, possiQly related to 

attributes of the teacher, and not meaningfully related to 

growth in learning styles. 
J 

@ Achievement Related Behavior and Cultural Background 

In this study, classroom beh~~ior of two 
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inner-clty pupils was investlgated - one, a predomlnantly 

immigrant group, School 1., the other, a predominantly 

non-immlgrant group, School 2. Although the multlvarlate 

analysis, using ~chaol as the dependent measure, yielded 

a significant main effect, when the effects of achievemeRt 

level were taken into acco~, the results of data collected 

.i'11 readlng lessons were not' signl ficant (Table 19) . 

Furthermore, an inspection ~f the data b~sed an proportions 

of raw scores in the seven behavloral categori~s (Tables 5 . 
and 6) and on task behavior (Table 24) suggests no me~ningful 

relatlonship. On 

ta be involved in 

the average, pupils in School l 

on tas:'~ehavl0r dur~n' reading 

were found 

'and math 

lessons for 80.06 per cent of the tlme, while those in S~haol 

2 for 80.71 pe~ cent of the tlme. This finding would tend to 

sug~est that ln~r-ind+vldual differences in achievernent 

related behavior do not appear ta be related ta ethnicity 

ln a\ meaningful way. 

The results are of g~ter importance in suggestlng that 

, -~ inner-city pupils are on task for a iarge propo.rtjon of 

instructional time - roughly 80 per cent. This finding 

contradicts sorne popular misconceptions about low SES children 

and refutes the results of other investigations, such as thase 

of Cobb (1~7<a) and Good and Be~an (1978). Once again, 

it is~possible that this f~nding is a reflection of cross 

cultural differences since Good and Beckerman report that 

their sample of children from low-incorne American homes were 

1 
1. 

~ 
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'involved' between only 60 to 68 per cent of the tlme. In 

fact, the high achievers in their study were 'inv01ved' to ~ 

roughly the same extent as thé low achievers in the present 

study. 

Methodological Issues 
• 

Results of the canonical correlation (Table 3) clearly 

suggest that pupil behavior is highly stable across time. 
l 

It was found that as few as 30 reliably recorded observatlons, 

~aken at the rate of one per minute, provides a representative 

sample of a pupll's classroom behavior. ThlS corroborates 

the findings of Forness and Guthrie (1977). Given the , 
findings that pupil behavior is stable across ~ime.and 

academic settings it would appear that resenrch need not 

lnvest more than one half hour observing pupils during either 
) 

reading or math instruction. 

As dlscussed earlier, the disperslon of behaviora~ 

ratings aeross cat~gories is highly variable (Tables 5 and 6). 

o 
This has impllcations ln terms of the usefulness of the 

observational systèm.emPIOy~n this study. It appeais 

that this system is useful ;k gathering information concerning 
~fo." 

broad categories of behavior but of limited usefulness with 

respect to rarely exhibited behavior (a problem not unfamiliar 

ta educationa1 psycho1ogists). Thus, it may be possible that 

this system would be improved if the broad categories were 

either broken into several, mo;e discrete, categories or 

further broadened ta incorporate behaviors which have here 

... 
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been included in the low freguency categories. Based on 

personal observations, several suggestions are offered. For 

example, the càtegory engaged-covert could be split into 

"engaged-listen~ng" and "engaged-read~ng". Similarly, the 

category not engaged-or.f task may be split into "off task-

covert" and "off task-overt" . Perhaps rarely exhibi ted 

behaviors, such as not engaged-interim and not engaged-

waiJAng could be absorbed by one of the 'off task' categories. 

Similarly, behaviors classified as engaged-directions could 

be ~ncluded in the engaged-written, engaged-listening or 

engaged-reading categories, depending on the type of 1esson. , 

Several additional personal observations, with reference 

to instrumentation procedures, may be worth mentioning, the 

maJor one being that undertaking research in schools is a 

difficult task. However, research which invo~ves the 

presence of "unobtrusive" observers in the classroom during 
. 

instructional time, ~s considerably more d~fficult. Arnong 

the teachers who participated in th~s study, there were 

few who appeared to be at ease during the observer's 

presence. Although the teachers were always notified in 

advance of the observer's visit, and often helped in 

• scheduling, they occasionally refused to permlt the observer 

to enter the classroom. At times when the observer was 

permitted to enter it was not uncommon for the teacher to 

assign seatwork (possibly to avoid bei~g watched while 

actively instructing) or to remark to the class that they 

,.' 
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\ 
would soon be tested on the material belng covered (possibly 

to lncrease attending behavior). Situations such as these 

arose frequently and force one to question the 

representativeness of the behavlor being sampled. 

Summary 

ThlS research found that Canadian inner-clty pupils 

spend a l~ge ~roportion of instructional time actively 

engaged in behavior conducive to learning. High achievlng 

pupils demonstrated only slightly more on task behavior than , 
low achieving pupils lmplying that the major dlfferences 

between these groups are not primarily a function of 

differences in manifestations of achievement related behavior. 

Differences between cultural groups and grade lev~ls were 

small enough to be considered inconsequential. It was found 

that research of this nature need not be extenslve, in terms 

of numbers of observations, as in the present study, sinee 

pupll behavior was found to be highly stable. These findings 

are not\considered generalizable until supported by results 

of replications undertaken in similar settings. 

The most important outcomes of this endeavor are -the 

implications which add weight to the hypothesis that research 

investigating student learning must not only examine the 

quantity, but also the quality, of the efforts invested by 

children. Numerous researchers, influenced by the work of 

Carroll (1963) and Bloom (1974), have begun to examine the 

type and quality of students' tasks (e.g., Anderson, 1976; 
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Ar1in, 1974; Fisher et al., 1978; Hanson, 1975). In the 

quest to determine a measure of a task's degree of 

"appropriateness" researchers are beginning ta seek ways 

of c1assifying 1e~els of task difficulty and pupi1s' rates 

of success since it is most 1ikely that'appr6priatenes~ is 

a function of ~hese two factors. The resu1ts of the present 
1 , 

res~arch suggést that such efforts are worthwhi1e endeavors. 
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Code 

EW - l 
EO - 2 
EC - ~ 
ED - 4 
NI - 5 
NW - 6 
NO - 7 
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APPENDIX II 

MEANS OF RAW SCORES OBTAINED ON CATEGORY 
FOR COMBINATIONS OF SCHOOLS, ACHIEVEMENT 

Grades \ School 1 

Hig:hI Achievers Low'Achievers 

Rea,ding Matl1 Reading Math 

1 25.4 34 . .4 18.0 31.6 

2 45.4 60.8 33.2 48.0 
') 

3 34.4 4 5\. 't~ 4.6 59.8 

r 
4 21.8 60.0 16.0 62.4 

5 16.4, 67.4 25.8 70.6 

6 26.0 88.4 44.2 93.0 

EW (ENGAGED-WRITTEN) IN READING AND MATH 
LEVELS AND GRADES. 

School 2 
~ 

High Achlevers Low Achievers 

Reading Math Readinq Math 

16.0 ~4.4 13.8 16.0 

16.0 60.8 19.2 23.5 

24.6 45.8 18.2 11. 7 

40.0 60.0 14.0 ~ 

8.5 67.4 15.33 22.0 

0.0 88.4 0.6 22.6 
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APPENDIX III 

MEANS OF RAW SCORES OBTAINED ON CATEGORY EO ~AGED-ORAL) IN READING AND MATH FOR 
COMBINATIONS OF SCHOOLS, ACHIEVEMENT LEVELS ~~~GPADES. 

Grades School l Sch601 2 

High Achievers Low Achievers High Ach.ievers Low Achievers 

Readln,g: Math Reading Hath Readl.ng Math Readl.ng Math 

1 10.6 10.0 8.8 2.6 9.3 12.1 5.66 8.2 

2 7.0 13.6 4.2 8.4 5.6 1.4 6.6 1.5 

3 2.0 4.6 9.8 0.8 4.8 5.2 2.7 1.7 

4 3.0 3.2 5.6 2.0 6.6 4.0 7.0 1.2 .. 
5 5.0 14.4 1.2 1.4 6.5 2.28 3.0 0.6 

6 1.8 1.8 1.0 3.4 3.2 2.11 10.0 L~ 
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APPENDIX IV 

~ 

MEANS OF RAW SCORES OBTAINED ON CATEGORY EC (ENGAGED-COVERT) IN READING AND MATH 
FOR COMBINATIONS OF SCHOOLS, ACHIEVE~ŒNT LEVELS AND GRADES. 

Grades School 1 School 2 

Hig:l1 Achievers Low Achl.evers High Ac~ievers Low Achievers 
= 

Reading Ma th Reading Math Reading Math Read1.ng Math 

1 62.2 42.8 56.4 56.8 73.0 42.8 70.5 47.0 

2 34.8 19.2 27.6 16.4 70.6 19.2 43.4 47.2 

3 48.2 44.0 100.2 65.0 64.2 44.0 49.7 48.0 

4 88.8 77.4 64.4 71. 2 6.0.2 77.4 59.4 64.0 
;-., 

5 90.4 75.6 41. ~ 60.0 74.0 75.6 53.5 63.2 

6 87.9 74.6 35.2 73.8 108.0 74.6 105.0 43.4 
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APPENDIX V 

MEANS OF RAW SCORES OBTAINED ON CATEGORY ED (ENGAGED-DlRECTIONS) IN READING AND " 
MATH FOR COMBINATIONS OF SCHOOLS, ACHIEVEtlliNT LEVELS AND GRADES. ~ 

Grades School 1 School 2 
~ 

High Achi.evers Low Achievers High Achievers Low Achievers 

Reading Math Reading Math Reading Math Reading Math 

1 5.0 4.6 5.2 4.8 3.5 2.66 2.8 2.3 

2 3.4 2.2 2.0 2.8 0.2 0.0 0.2 0.2 
/ 

3 1.8 2.6 4.0 1.6 1.6 0.8 3.2 0.4 

4 3.2 2.4 4".6 5.0 0.0 3.2 1.0 0.6 

5 0.4 1.2 0.2 0.6 0.5 0.0 0.0· 0.2 

6 0.2 0.2 1.4 0.0 0.2 0.0 0.0 0.0 
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APPENDIX VI 
!-

~--------- -----:;:--

MEANS OF RAW SCORES OBTAIN~ ON CATEGOR~NÏ (NOT ENGAGED-INTERIM ACTIVITIES) IN . 
READING AND MATH FOR COMBINATIONS OF SCHOOLS, ACHIEVEMENT LEVELS AND GRADES. 

, 'V 
-_._ .. ~ --~ -- -- . - -\-~~ "~I 

::- ~ , 
Grades Schoo1 1 Schoo1 2 \, ", 

High Achievers Low Achievers HiS:h Achievers Low Achievers 

Reading Math Reading Math Reading Math Reading Math 

1 4.6 5.0 3.2 4.4 1.5. 0.0 0.66 0.8 

2 6,2 4.0 4.0 5.6 8.4 2.4 10.4 2.7 
ç 

3 5.8 1.8 1.8 3.4 1.6 3.0 4.0 5.1 

4 3.6 5.2 6.4 3.8 3.2 1.8 3.6 0.0 

5 1.8 2.4 3.8 7.4 1.8 1.1 1.3 1.0 

6 2.2 5.0 6.2 5.8 0.4 2.1 0.2 0.6 
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APPENDIX VII 

~ 1 

MEANS OF RAtv SCORES OBTAINED ON CATEGORY NW (NOT ENGAGED-Wl\ITING) IN READING 
AND MATH FOR COMBINATIONS OF SCHOOLS, ACHIEVEMENT LEVELS AND GRADES. 

-Grades 

1 

2 

3 

4 

5 

6 

~ 

" ---- -----'-----_.- - -- - -- \ 
\ 

Scheel 1 

.High Achievers 

Reading Math 
r--

0.4' 2.6 

3.0 3.0 

4.4 2.6 

2.4 6.8 

0.0 0.2 

0.0 2.2 

Lew Achievers 

Reading" Math 

1.6 1.2 

3.0 3.2 

1.0 5.8 

0.8 1.6 

!L6 0.6 

? 2.6 \" ~ 

j 
0 

" 

Scheel 2 

High Achievers 

Reading Math 

0.5 0.2 

0.4 0.0 

AL 2 2.4 

. 0.6 1.0 

0.0 0.3 

0.0 0.0 

9 

Lew Achievers 

Reading Math 

0.33 0.2 

0.2 0.2 

1.0 0.7 

0.2 0.0 

0.0 0.2 

0.0 0.3 
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APPENDIX VIII 

" î 
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, --

MEANS OF RAW SCORES OBTAINED ON CATEGORY NO (NOT ENGAGED-OFF TASK) IN READING AND • 
MATH FOR COMBINATIONS OF SCHOOLS, ACHIEVEMENT LEVELS AND GRADES. 

Grades School 1 . , 

High Achievers Low Achievers 

Reading Math Reading Math 

1 9.4" 11.8 ~ 14.8 13.8 

2 10.0 6.0 29.2 18.0 

3· 25.0 --16.4 16.6 18.6 
t10 \ 

• 4 16.8 10.0 22.6 24.8 

5 2.2 7.2 45.2 35.0 

6 ' 26.0 17.0 56.4 28.2 

.. 

y: 

./ 

Schoè1 2 

High Achievers Low Achievers 

Reading Hath 

16.5 13.3 

32.8 21.6 

Il. 0 7.0 

,10.8 12.6 

13.6 11.6 

3.2 6.0 

Reading Math 

14.0 

39.8 

28.7 
~';.. 

27.2 

25.2 

3.2 

r .. , , 
• 

14.8 

28.7 

19.0 

23.4 

1~. 8 

~. 25.6 
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