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A NATURALISTIC INVESTIGATION OF THE RELATIONSHIPS BETWEEN TWO TEACHING SKILLS OF STUBENT TEACHERS AND

PUPIL ATTENTION!

Barry Osborne - Townsvillie College of Advanced Education
SYNOPSIS

Research by Hawkins and Sager (1975) has shown that student teachers can be trained to increase the
frequency of occurrence of the teaching skills: reinforcement, variability, and basic questioning. The
forvy videotapes of these student teachers were available for further analysis. On the basis of psycho-
logical research findings, a code was developed to measure pupil attention, Levels of pupil artention
were then compared with the frequency of the various teaching skills. Pupil attention was found to be

related to the skills variability and basic questioning.

INTRODUCTION

Pupil attention is not a new topic of educational research. As early as 1926 at least, measures of pupil
attention had been developed (Shannon, 1942, 623), Shannon investigated the vaiidity of this 1926 scale

in predicting pupil achievement. Be found only "...a slight degree of validity." Perhaps because of

this finding ne further classroom studies of attention occurred until the mid-1960's.

Hudgins (1967) investigated the relationship between attention and learning. Lahaderne (1968) also
conducted a study into the relationship between attention and learning. Others followed (Cobb, 1970;

Cobb and Hops, 1973; Samuels and Turnure, 1974; and McKinney et al., 1875).

While classroom research into attentiom was scant during the 1950's and early 1960's, psychological studies
of attention were plentiful (e.g., Berlyne, 1930, 1951, 1958, and 1970; Cherr&, 1953; Treisman, 1960;
Breoadbent, 1966). However, there is little evidence to suggest that classroom researchers drew upon the
findings of experimental psychology. Not that the findings from psycholegical laboratories necessarily
apply to classrooms where groups of pupils replace solitary subjects (often animals, at that) {Bracht and
Glass, 1968, 432-4; Hawking, 1970, 10-17; Smith and Brock, 1970, 28-29; Snow, 1974, 288-9; Dahloff,
1974, 36-7; Dunkin and Biddle, 1974, 22-3; Good, Biddle, and Brophy, 1975, 37}. Nevertheless it seems
unlikely that findings from experimental studies of human attention should be negated in the classroom
situation, As Dahloff (1974, 57) suggests, "...compatibility with the psychology of learning is a
necessary, but probably not sufficient condition for educational research.” This study attempted to
develop explanations of pupil attention by building on the psychological research base (Gall, 1973, 8;

Dunkin and Biddle, 1974, 12; Nuthall, 1970, 1).

Definition of Pupil Attention, the Dependent Varisble

Becauge attention has many meanings (Mostofsky, 1970, 9-20; Posner and Boies, 1971, 249), psychological
researchers have experimented with seven categories of attention (Moray, 196%, 6; Swets and Kristofferson,
1970, 339). These categories are mental concentration, vigilance (sometimes called sustained attention),
selectlve attenticn, search, activation (often referred to as orienting responses), set, and analysis-by-
synthesis (Moray, 1969, 6), Hot all these categories of attention are related to analyses of classroom
interactions. Sustained attention, selective attention, and orlenting responses are the categories most

directly related to classroom learning situations. The psychological research findings related te these
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facets of attention showed that -
(i) variations in stimuli help sustain attention (Berlyne, 1970, 38-9 and L4-4%
(ii) it is not possible to attend completely to two incoming messages at once (Swets and Kristofferson,
1970, 340-8);
(iii) positioning of the body towards the incoming message is a common mode of “attentional control"

(Kahneman, 1973, 24).

The relationship between the first of these findings and teaching bhehaviours is established later. The

remaining two findings are used to operationally define pupil attention.

A pupil is sald to be attending when he is responding appropriately to the relevant stimulus. Three

criteria appear to be applicable when classifying pupil responses as appropriate. First, when a pupil
verbally answers a teacher question, his response will indicate whether it is appropriate. Thus a

verbal responge must be congruent with the teacher questiomn, though not necessarily correct, o be

approepriate. Indeed teachers use questlons occasionally to test the inference that a pupil is not
attending. So pupil verbal respcnses may be used to indicate appropriateness. Second, if a pupil

complies with & teacher direction to, say, open a book, mime an actien, or work a problem, the pupil

has responded appropriately. Thus pupil compliance also indlcates whether a response is appropriare.

Third, Lif the pupil is spatially oriented toward (i.e., facing and watching) the teacher as the teacher

talks to the class, it seems reasonable to infer, on the basis of psychological research on orienting
responses, that the pupil is responding appropriately to the teacher (i.e., he is probably listening to

the teacher). The appropriateness of pupil responses can be inferred, then, on the basis of the verbal

responses, acts of compliance, or spatial orientation of the pupil. Now it only remains to define what

is meant by the term, "relevant stimulus."

Inferences about whether a pupil is responding to the relevant stimulug are made on the basis of explicit

and implicit cues provided by the teacher. Explicit cues are direct statements about what the puplls
should do (e.g., "Watch the board", "Listen carefully to what Jokn is saying", "Gpen your History books
te page 116"). Implicit cues are indirect expectations about what the pupils sheould do (e.g., when the

teacher talks to the whole class he expects the pupils to iisten to him, and they know this; when a pupil
is reading aloud a passage from a novel, the teacher expects the other pupils to follow, silently, from

their owa novels).

So pupil responses can be classified as directed at the relevant stimulus only on the basis of their
congruency with the teacher's expectations. For instance a pupil may watch the teacher. This response
would be directed at the relevant stimulus if the teacher were addresging the class. If, on the othér
hand, the teacher has just told the class to copy summary notes frém the board, the response would be
directed at an irrelevant stimulus {i.e., the teacher rather than the board or the pupil’s pad). This

is incongruent with the teacher's expectations.

The definiticn above is congruent with the definitiens used by classroom researchers. Lahaderne {1968},
Cobb {(1970), Samuels and Turnure (1974), and McKioney et al. (1975) have all defined pupil atteation in
terms of pupil respouses that are task relevant. 1f stimulus is substituted for task, it can be said

that relevant stimulus is functionally equivalent to task relevant. I have chosen to use relevant
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stimulus in the definition to maintain consistency with the terminology of psychological research, This
simplifies the process eof relating the findings of psychological research to this study, While the
definition is consistent with psychological research, it is not inconsistent with the definitions used in

clagsroom research,

The Importance of Pupil Attention, and of This Study

Pupil attention i1s crucial in classroom learning, If a pupil does not attend to the tasks prescribed by
the teacher, it is logically impossible for the pupil to learn, at that time, what the teacher intends he
should learn. On the other hand, attention does not ensure learning. For example, although the pupil
may attend carefully, the teacher's language may be too difficult for him to process, or the concept being
explained may be bevond the pupil's comprehension, or the task the teacher has set for the class may demand
more skills than the pupll possesses, Succinctly summarised, then, attending to the relevant stimulus is
a necessary, though not sufficient condition for learning {Anderson, 1970, 362; Gagné and Briggs, 1974,

123).

Furthermore, as Carroll {1963) points out, time is an essential factor which must be taken inte account
when predicting how much learning will ocecur in any given context, All other things being equal, the
longer a pupil attends te curriculum-related stimuli, the greater the amount of curriculum-related learning
that should occur. If pupils remain attentive throughout a lesson, the teacher will not need to lose

time dealing with pupil conduct problems, As a result, pupil "opportunity to learn” (i.e., the amount of
time spent on curriculum-related tasks) (Rosenshine 1971, 196} is maximised, within the limits imposed by
the school timetable. Research has shown that this variable, "opportunity to learn", is related to pupil
cognitive gains (Husen, 1967; Rosenshine, 1968; 1970, 196-200: Shutes, 1969; Wiley and Harnischfeger,

1974; Good, Biddle, and Brophy 1975, 58-9; Beriiner, 1976, 7).

Whilst pupil attention is an important variable in learning, it is not independent of teaching behaviours.
Indeed teachers use it as a way of gauging their teaching effectiveness (Jackson, 1968, 126), Furthermore
Cobb and Hops (1973) have shown that it is possible for "regular classroom teachers" o improve rhe

attention of even grade one pupils.

In another naturalistic study, Kounin (1970) sought to identify teaching behaviours which correlated with
pupil work invelvement, which seems to be functiecnally equivalent to pupil attention. He found that, with
pupils from grades 1~3, work invelvement related to planmed variety within the lesson and to several

management skills (Kounin, 1970, 139}.

As well, Nuthall (1971) has develeped a plausible model of the effects of teacher questioning in maximising
pupil attention and pupil cognitive paiuns, His model, bgseé on findings from experimental and correla~
tional studies, accounts not only for the effects of different questioning techniques but alse for varia-
tions in the metivation and knowledge levels of the pupils.

Whilst most studies investigated a set of teaching behaviours within a single conceptual framework (i.e.,
aither variety, reianforcement, questioning; or explaining), this study attempted to integrate two of them.

Teaching is very much a ringmaster activity (Smith and Geoffrey, 1968, 235), Toe be able to use the right

-skill at the right time is the essence of '"good" teaching (Flanders, 1976, 30). As long as ressarch
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focuses on single variables or on narrow sets of variables closely related to each other, it seems un-
iikely it will inform educational practice. So this study investigated and attempted to explain a real-
world phenomenon and attempted to relate a set of teaching behavicurs teo pupil attention, which it has been

argued is of crucial importance to classroom learning.

Regardless of how tight such an explanatien might be, it seems to have limited usefulness if it includes
teaching behaviours which cannot be effectively trained for. For this reason I selected teaching
behaviours which research indicates can be improved by training. This guarantees that skills found to

relate to pupil attention could be used in teacher training.

The code developed in this study to measure pupil attention could also be useful in a teacher training
programma. In that the code specifies when certain pupil responses indicate attention, it could be used
to sensitise student teachers to this aspect of pupils’ classroom behaviour, More precisely, student
teachers could be trained to monitor fupii attention as a source of immediate feedback on instructional
performance, These on-the-spot diagnoses could lead to improvements in instruction, pupil attentiocn,

and learning.

An additional reascon for investigating these varizbles is that if research is going to explain how class-
room processes function it seems obvious that the processes themselves ought to be investigated. While
considerable research has been conducted that attempts to relate process to product variables {(i.e.,
teaching behaviours to subsequent pupil achievement), far less has been done te relate process to process
variables (i.e., teaching behaviours to concurrent pupil behaviours) (Dunkin and Biddle, 1974, 13).
Berliner stresses the importance of relating process to process variables:

A fact of classroom reality is that teacher behavicur does not influence [pupil]

achievement directly. A teacher's indirectness, or questioning, or reinforcement

does not simply result in greater mathematics, reading, or science achievement,

The 1ink that must be considered is the behaviour of the [pupil] in the instructiomnal

setting. We are now convinced that the mediating link to consider is a [pupil's]

active time-on-task, 1f teacher questions, reinforcement, warmth, and clarity are to

affect cutcomes, they can only do so by engaging and then keeping the fpupil’s] attention,

(Berliner, 1976, 10}

The present study investigated the relatiomship between teaching behaviours and that crucial mediating

link, pupil attention.

General Approach Taken in Selecting Research

Farlier it was stressed that pupill attention is a crucial condition for pupil learning. Some classroom
researchers have investipated this relationship between attention and leatning (Lazhaderne, 1968; Cobb,
1970; Samuels and Turnure, 1974; McKinney et al., 1975). Others have investigated teaching behaviours
which relate to pupil attention (Kounin, 1970; Cobb and Hops, 1972). Yet others have attempted to

relate teaching behaviours directly to pupil cognitive gains,

The findings of these studies have formed the basis of this study for two reasons. First, some of these
teaching behavicurs seemed to be related to pupil attention, Inferences about which teaching behaviours
seemed to relate to pupil atteation were made on the basis of psychelogical findings. The set of

behaviours identified by this means seemed suitably large enocugh to work with. Second, it guaranteed

the face validity of the variables selected for investigation since all variables could then be shown to



66

relate to an irveducible function of schooling, i.e., pupil learning.

The studies of Rosenshine (1970), (1971); Rosenshine and Furst (1971}, {(1973); Turney et al., (1973},
(197%); Dunkin and Biddle (1974): CGood, Biddle, and Brophy (1973}, formed the initiazl sources from

which teaching behaviocurs weve selected.

However, as Dunkin and Biddle {1974, 12} point out, there has been an énormous amount of research relating
to teaching effectiveness, but the vesults have been unclear, equivocable, and even contradictory. Among
the causes of this guandary appear to be: failure to observe teaching activities, theoretical impoverish-
ment, use of inadequate criteria of effectiveness, and lack of concern for contextual effects (Dunkin

and Biddie, 1974, 13),

This study investigated teaching activities, and although "effectiveness" was not being investigated
directly, the dependent variable {pupil attention) has been shown to be an important mediating variable
between teaching bebaviours and pupil cognitive gains. No contextual variables were directly investig-
ated, although the secondary school setting of this study is different from the primary school setting

where much of the research to be cited later was conducted.

Teaching Behaviours Used in This Study

Some teacher educators who have introduced skill training or wicroteaching programmes have investigated
the effectiveness of their programmes in preducing behavioural changes in their trainee teachers (e.g.,
Borg, 1972, 1975; Hawkins and Sager, 1976, 1977). For instance, Borg has shown that not only did the
programme resclt in changes in the gquestioning behaviours of experienced teachers, it also produced

long-term changes in most of the behaviours (Borg, 1972, 578).

Hawkins and Sager (1976, 2} investigated the effects of a skill training programme in which student
teachers were trained across three sets of skills, The sets of skills were variability, reinfeorcement,
and basic questioning, They found {mprovements occurred across all skilis when they were tested for,
two to three weeks after training. Most skills were stiil better than before training when tested again
some four months after the original training. Some questioning skills did show some deterioraticn,
suggesting that questioning skills were more difficult to train than were the skills of variability and
reinforcement (Hawkins aund Sager, 1977}, It was from within these three skills that the teaching

behaviours which this study investigated were drawn.

One set of skills related to teacher variabilicvy. Variability of stimulus was found, in the review of
nsychological research, to increase attention. HBawkins and Sager (1975, 4) argue that a teacher may
introduce six types of change into a lesson. Four of thege changes otcur within the teacher: facial
expressions, gestures, movement, and voice. The teacher can also vary the media used for instruction

and the sccial groupings within the c¢lassroom. The diagram which fellowa illiustrates the relationship
berween these types of change. The diagram highlights the fact that changes of media, changes of wvoice,
farial expressions. gestures, and movements are all changes in the stimulus pattern presented to the pupil.

As such, their occurrence ought tfo result Yn improved pupil attention.



67

CATEGORIES OF THE SKILL OF VARIABILITY (in boxes}

Facial
Changes Expression
in the )
teacher
himseif

Changes
in the
l stimulus
pattern
presented
to pupils

Changes in

. [ the media

of
instruction

Changes
under
the
control
of the
teacher
Changes in
l the class~
room social
groupings

{After Hawkins and Sager, 19?5, 4)
FIGURE 1

The teaching behaviours investigated, which are subsets of the skill of variability, were media variety,

use of gesture, teacher movements, and veoice variations.
The other skill investigated was that of basic questioning.

Nuthall (1971), on the basis of empirical classroom research which relates certain baslc questioning
techniques to pupil learning, has developed a comprehensive model to explain how the two are livked by
pupil attention. Furthermore he takes iato account the various motivational and knowledge levels of the
pupils. He supgests that pupils are in ome of four outcome conditions when they are confronted with
a question:
Condition IV : these pupils think they know the answer (l.e., those who are "sure™),
Condition III: these pupils know what the gquestion was about, but not how to agnswer it (i.e., those
who are "unsure'}.
Condition II : the pupils who do not know what the question was about (d.e., those who "don't know').
Condition I : those puplls who are unaware a question has been asked (i.e., those who are
"unaffected"),

(Adapted from Nuthall, 1971, 12-13)

His model, drawn below, illustrates how the pupils attain these outcome conditions.
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MODEL GF COVERT RESPONSE PROCESSES INITIATED BY A TEACHER

QUESTION
TEACHER QUESTION
MOTIVATION
ARGUSAL

THRESHOLD

) [ro o e e e e o al

MEMORY SHEARCH | MEMORY +

OPERATION ( %’stored information, :

; assoclations, and .

| models of acceptable \

m TEST | response forms. \

b mr e i e e e - ")

RESPONSE
CONSTRUCTION
OPERATION

\/ \/
Condition Condition Cendition Condition
I I3 iTt v
"unaffected" “don't know" "unsure” “sure'

(Adapted from Nuthall, 1971, Figure 3)

FIGURE 2

¥From the diagram above it can be seen that pupils who are "unaffected", ''don't know", or are "unsure" de
g

not produce covert respounses, If they are to learn, the overt responses from other that they observe
must provide direct information (Futhall, 1971, 19). If another pupil who answers overtly is correct, and
these pupils hear his response, they can receive such information. Similarly, if the teacher redirects

a wrongly answered question to another pupil, who does answer correctly, they can receive this direct

information. Or, finally, the teacher can supply the informatiou.

On the other hand, pupils who are "sure':
...do produce covert responses which they consider correct. If the overt response matches
their own, then the teacher reaction has a direct reinforcing effect on the processes
involved. If, however, their covert response does not match the observed correct response,
then...information about the correct response is provided.

(Nuthall, 1971, 20}

In each case it is highly probabie that their attention will be maintained, either by positive reinforce-

ment or by corrective feedback.

‘Pupils are more likely to be in Condition IV if the teacher asks questions which are clear, addressed to

the whole class befcre an individual is called on to respond (i.e., whole class~individual in forwmat), and

single as opposed to compounded. These three facets together with total questions were investigated.
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On the basis of the preceding models, eight hypotheses were established as follows:

HYPOTHESIS 1 : Pupil attention is related to media variability.

HYPOTHESIS Z : Pupil attention is related to teacher gesture,

HYPOTHESIS 3 @ Pupil attention is related to teacher wovements,

HYPOTHESIS & : Pupil attention is reiated to the voice variations of teachers.

HYPOTHESIS 5 : Pupil attention is related to total questions asked.

HYPOTHESIS & : Pupil attention is related to single, as épposed to compounded questions.
HYPOTHESIS 7 : Pupil attention is related to questions in the format "whole class-individual."
HYPOTHESIS 8 Pupil attention is related to question clarity.

The Skills as Sums of Behaviocurs

The hypotheses that have been developed link each of the eight teaching‘behaviours to pupil attention.
However, some of these behaviours could be lesson~specific, i.e., the teacher may display a particular
behaviour on one cccasion but not on ancther. His reasons for doing so may be quite appropriate in each
context. For instance, in a lesson used to introduce a mew topic the teacher may use a wide array of
media (voice, filmstrips, biackbeard, TV broadcast, pads, and pictures from textbooks). During a
subsequent revision lesson he may use only his voice and the blackboard. Throughout the introdﬁctory
lesson he may use very litrtle gesture, and move about. the room infrequently.  However, within the skill
of variability he could still score high, because of thé wide array of media he used. Similarly, during
the revision lesson, although he would receive a low score on media variability, his high variabilicy

score could be maintained by increased use of gesture, voice varlation, and movement.

There is some evidence to sugpest that certain teaching behavicurs generalise across contexts. Such
behaviours are referred to by Rosenshine (1976, 72) as generic. Behaviours which appear to be lesson-
specific he has called specific behaviours. He cites two recent studies which suggest that many teaching

behaviours appear to be specific (Rosenshine, 1976, 62}.

Tt could he, then, that some of the behaviours investigated in the present study are specific to particular
lesson contexts, If this is the case, it seems reasonable to sum behaviours across each skill, and
investigate the effects of these two skills. By doing this, it is possible to compensate for appropriate
high or low occurrences of certain behavicurs which may have occurred because of specific contexts,

In fact Berliner (1976, 8} found that the probiems of the stability of skill components of reinforcement

can be reduced by summing the components to arrive at a global reinforcement score.

Furthermore each behaviour, in itself, is only a small part of the teacher's entire presentation during a
lesson. By summing these small parts, it seems that more powerful variables ought to result. These
C&nsiderations suggest the following hypotheses:
HYPOTHESIS ¢ : Pupil attention is related to the teacher's use of the skill of variability.
HYPOTHESITS 10: Pupil attention is related to thé teacher's use of the skill of basic

questioning.
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