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College students (N = 41) kere'randomly aésigned to one of

Abstract.

two groups defined by the teacher's clarity iﬁ the lesson,
1.e., high clarity versus low clarity presentation on gen- -
etics. After the lesson, the subjects completed a test on
the contents of the lesson aqd then rated the lesson pres-
ontation, Students in the hign c;érity group achiéved

more (although noé significantly) than students in the low
clarity group. Student percéived the high clarity lesson

as significantly clearer than the low clarity lesson.
-Thege‘findings are discussed in relation to previous *

research on teacher clarity.
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Clarity 1
The. purpose of ‘this paper is to respomd to the call
for. the use of experimental design and low ‘inference

specification of teacher behavior variables in studying

their effects on student achievement . Specifically, the

research was designed to answer the following questions:
-1. What are the joint effécts of actual
and perceived .teacher clarity on

student achievement? ~ .. ...

P

Do students who perceive a clear
, L
lesson as clear achieve .more -than
students who perceive an unclear
P .

lesson as unclear?

3. Do students who perceive an unclear .

Iessgh“as clear achieve more than
students who perceive a tlear lesson
; as unclear? . ’
%i. What éré the joint effects of level
of ‘achievement’ and actual teacher
clarity_oﬁ perccived teacher clarit§k
5. What response items are most effective
in distinguishing betwcen clear and
unclear lessons?
6. Is theré‘any difference hetween high
and'low>clarity lessons on aChich-.‘
ment at the knowlédge; comprehension,
and application levels?" )

There are various ways of classifyin; variables in the

research of teaching. Mitzel (1960) and Dunkin and Biddle

4 .



(1974) have classified them as présage virilables-such as sex
and age of éhe teacher; contexﬁ vafiahles—such as class size
and grade level; process variables-that dcal with the way
teachers and sgudents act and intercct; aund product variables-

such as the knowledge, behavior, and attitudes that students

- possess. Yaggr (1978) has a comparable classification With

categorles of: antecedents (:amparahle Lo presage and context

-

variables); transactlans (camparable Lo’ process:’ v%rlables) and
. Y

 outcomes (comparable to product variables). g2 (1978) sug-

gested there are six p0331ble pairings of the four types of
variables but that those researchers who are 1ntercsged in a
scientific.basis for teaching are interested primarily in

only one éf these pairs: process-product relationships. Butts,
Capie, Fuller, May, Okey, and Teany (1978) identified the

e

category "analysis of classroom teaching behaviors that facil-
itate seience learning' as one of the hiéhest ranking research
categories as identified by science educators.

The overwhelming majority of the resecarch studies on the
effects of teacher behaviors (process) on student learning
(product) have been descriptive, primwr31§ correlational, in
design. The findings of such rescarch-are open to a number
of interpretations as to the type of relationshin between
the variables being studied. To estahlish cause-and-effect
between an independent (teacher) variable and dependent
(student) variable, the researcher must use an experimental
design. Another difficulty of previous research is that high

inference hehavier (nonoperational definitions) have frequent-

ly been studied rather than low inference behaviors (operational

definition). Therefore, the results of studies using cor-
Lo ad

O ..
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5 L Clarity 3

rolational designs and high inference measures are difficult
to interpret and almost impossiblc to replicate.

Teacher clarity was identified by Rosenshine and Furst
(1971) as the single most promising teacher process variable
among nine variables they identified {.om correlational prqg;ss-
product studies., Bush, Kennedy, and Cruickshank (¥977) have
stressed the need for experimental, {bw inference studies of
the effééﬁséfmﬁeaéhéf-clarity on student achievement teo
determine if that independent variable is causally related
to acﬁievement.'

The number of low inference measures comprising teacher
clarity are not known with certainty. Land and Smith (1979a),
however, have hypothesize§ at least two components of teacher
clarity: a) measures associated with the teacher's verbal
presentation of the lessoﬁ; and b) measures associated with
the organiégtion of the content and lcarning activities.

One of the variables identified with component a is teacher
mazes: false starts or halts in speech, redundantly spoken
words, and tangles of words. Cn the average, teachers produce\

almost three mazes per minute. A variable associated with

component b is additional unexplained content. Land (1979)

t

defined this variablehas_addifional terms related to the
lesson byt not essential to the main theme of the lesson.
In addition, éomponents a& and b can be divided into inhibitive
and facilitative behaviors.
The present study is concerned basically with the combined

effects of three low inference variables of teacher clarity--

5
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mazes and utterances of "uh" and "ok' -- on student achieve- P
ment. All three behav;o;s are associated with the verbal
pPresentation (component a) of teaching and were hypothesized
to have an inhibiting effect on learning. Figure 1 presents
a summary of the variables in the present study. Land m
and Smith (1979b) reported that mazes were causally relatgd
to studeng achievement in mathematics (concept and generali-
zation learning at the comprehension and analysis levels).
. Smith (1977) reported a negative correlation between utterances.

of "uh" and student achievement in mathematlcs

The third varigble-utterances of "ok'- was grouped with
mazes and "uh'" because cf the general assumrrlun of professional
educators that such utterances in sufficient quantity inhibit
student achievement. .

The purpose, then, of thfg study was toldctermine the

experimental effect of three low-inference teacher clarity

variables on student achievement in science.

Insert Figure 1 about here

%

Method

The investigator used a randomized control group, posttesgt-
only design. There were cwotlevels of the independent variable
i.e., high clarity (clear) versus low clarity (unclear), The
¢lessons were written out and then videotaped by the same in-
stryctor in order to control for the content and the variables
being studied The only difference in the lessons was “he .

presence or absence of the three variables being studied. The

pay
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Clarity 5

. exact ccntent;-basic genefiCS'concepté--was discussed in the same
sequence with the same overhead tfansparency projections. The low
clarity (unclear) lesson ceontained the follcwxng teacher clarity

f behavxors . mazes’ and utterances of . "uh" and "ok" (Flgure 1).

The frequency of mazes was S 1 per minute with a total of
92 in the lesson; the frequency‘and total for utterances of "uh"
was also 5.1 per mlnute and 92. 4Utterances of '"oh'" ocecurred at
the rate of 5.3 per minute with a tdtég of 95 in the lesson.
\ The high <clarity (clear) lesson contained mone of the inhibitive
behaviors associated with the low clarity lesson.

. - Following are excerpts from the lessons with examples of

the low inference behaviors in italics:

CLEAR LESSON (High clarity) . | !

" The phenomenon by which one trait appears aﬁi the other
does not is called dominance. -In.the example we hcve just talked

about, ta.lness is a dominant trait in pea height. Tallness is

dominant over shortness, which in turn is ‘considered recessive.

UNCLEAR LESSON (Low clarity)

The ggggg,a gg.b phenomenon by which one trait appears
and the other does not is called dominance, gg?c In the ex-
ample we have just seen,? gh,b talked asout, tallness is a dom-
inant trait in pea height. Tallness is ddm~,a gﬁ,b deminagt
over shottness, which, gh,b in turn is considered recessive,

ok?©

a = teacher maze . ) B
‘ b = utterance of '"uh"

“ERIC ¢ = utterance of "ok" 8

A



_____ .. _In the stydy, "actual teacher %iaricy"'wes defined on the

Clarity 6
& Q -

The 41 subjee;s'(over 55'percent_were female @nd. over 90 percent
were oé Caucasian ancestry) were qndqurahuate Studenés enxolled
in 2 general biological science cour.e at.e state college in the
Midwest. They were freshmenvand sophomore, students ranging in -
age from .18 to 37 witk a median age of 20 years. Over 60 pex-
centcef(the”students came from a background thai could be
described as rural, middie class. The basic design was randeﬁ-;v
ized centrol group, posttest only. Suhjects were placed random-
ly into one of two groups—-high:clarity lesson or low clarity
fesson. Subjects were told - they were to view an 18-minute -

lesson on which they were to take notes, then they’wculd be

tested over the contents of the lessons but that they could not

£

use their notes. The subjects in both groups took a 24-item
criterion referenced test 1mmedxately after viewing the tapes.

The items on the test were written ‘at the knowledge, comprehen- '
sion, and application'levels of the Cngitive domain. The
instrument was assumed to have high concent validity beéxese

each test ztem reflected an xmportant poxnt in the lesson.

The internal reliability of. the test measured by the Kuder-
Richardson formuia was .87. In addltlon, each student rated

the lesson (Figure 2) on a 15-item response form. The test-

. — e
retest reliability of this instrument was .79,

" Insert Figure 2 about here )

[ - -~
¥ .
.

Results

hY

Research question 1: What are tn, joint effects of aetual and
“ ) ] ‘
. perceived teacher clarity on student achievement?

-

. basis of ehe presence or sbs'enee of three low inference variables:
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: mazes ,“ h," and "ek" (Figure l)pf Perce1th Leaeher clarity"
< was ‘inférred from student ratings of the lessons (Figure 2) )

Students were placed into the high or low perceived elarity
<
gruups on the basis ofwhether their rating was above or below

the mean lesson rating "A 2 x 2 analysis of variance was o
performed on the aehievemeet scores; data. are presented in Table

1. - The actual clarity main effect was not significant (F 1
(1,37) = 1. 44, p>.05, although the high actual clarity groupe : |
did achieve higher (X = 17. 09; than the low clarity groups ‘ ‘. ;
(X = 15 84) The perceived- cla:ity effect was not Significant .
F (1,37) = 2. 62, p >.05, although the high perceived clarity o )
greups scored higher (R = 17.26) than the low clarity groups .

(X = 16. 00) The interaction effect was nct significant.

Research question 2: Do etddents who pe;eeive a clear lesson ‘P\\

~as clear achieve mére than students who perceive an unclear
) ) _

| lessén as unclear?

-
. .

N o The data used to answer this question- came from the students
who.vieweé the high ¢larity lesson and whd.aleo rated that

lesson high in perceived clarity (the.high-high group in Table 1y.
The secona group was- comnesed of those students who viewed the S
" low clarity lesson and who also rated that lesson low in perceived= -
clarity (the low-low group in Table 1), A t- test st used to
analyze the dat. The effect was 7 nificant -for a one-tailed

test, t (19) = 2.03,-p €.05, in fave  of the high%®larity group.

(]

Research qurstion 3: Do students who perceive an unclear lesson

> .
- as cleav*achieve more than students who perceive a clear lesson
) as uncIear? ) - - I : S
- T L | p . T e
- ‘ | L o 7, A
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LI - The data used to answe:'fhis quéétioh'came‘from the students
- ‘ ‘ ' — ' .
PO A who viewed the,hxgh clerxty Iessonubut whp réted 1t 1ow in

'perceﬁved clarxty {the hlgh-low greup Ln -Table 1).. The seeoﬁd

K ‘ f -

. ) group*was composed of students ‘who viewed the Low clarity lessen .

. .-
but who rated it high in percexved ciarzty (the low-hlgb group

in Table l) The effect was no_t s;_gnlgxcent t: (18)< I, é;

A .05 altheugh the low—high group slightly. outscored tte hlgh-

ot "low group.
Reseafch question 4- What afe the joint effects of level of
+ ] .- .
aehlevement and actual clarity on Perceived elarity?
* " Level of achievement was determlned on the basis of the
[ Y

: ]
-
. -

average score on the ach&evement test, Above che—mean scores
were placed in the high aehlevement group and below-theemean\x
scores in the low group (Teble 2) ‘ f
The clarity main effect was sxgnxfxcanL F (1, 37) 50.25,
p £.01, with students rating the high clarity lesson (X = 43, 1.0)
higher than Fhey rated the low clarity lesson (X = 28.25). The
blevel of achievement effect_wae not significaet,lg.(l,ﬁ7) «$
. 2 ~ 1, p> .05, although the fxigh achievement group rated the kigh
o clarity lesson (X = 35.35) sligﬁtl; higher ghan the low clarity
lessen-(x = 33.33). The interaction effect wasinot significant.
: i , o :

.
- &

Research question 5: What respomse items are most effective in

_ﬂistinguishing between clear and unclear lessons?

The 10 i::ems- showing the greetest‘gifference iﬁ student .
ratings between clear and unclear lessens are shown imr Table 3,
Tue well-erganized/not well-organized pairing showed the gvéat-

. ' est mean difference.

‘e

. . ’ 3 . ¢ L
- . 1 .
o ' : -
B ) I . . : :
A FullText Py ided by '



, | | . Clarity 9
) . * (f‘ﬁ}

Research question 6: -Is there a difference between high and . low

clerxty“lessons on achievement at the knowledge, comprehenszon.

*

and application levels? o)

‘The achievement test consisted of 24 items written at the
‘ | »

knowledgep comprehension, and epplicetion levels‘of the cog- -

rd
l nitive domain. There were 10 items at the knowledge level and

7 items each at both the comprehension and applicatlon levels

For comparison. purposes 7 of the 10 knowledge questions were
©

'-‘selected-et random. The. .mean results are shown in Table 4.

Mean achlevement of the high clerity groups was 4.30 while the )
low clerity gkegps was 3.95. The. knowledge groups scored 4. 47,

the comprehension groups scored 4.57, and the application group# -

+

. scored 3.32.~ o | | L .

~
) Discussion‘ -

L ] .

- The results. of this study appear to Lte a oontradxction of

the study, by Land and Smith (1979b) until one Lekes into account

«that theiry study dealt with theﬁeffects of single veriebles and

the present‘study,wes concerned with the effects of. a'cluster of
tnree varisbles, only one’(mazes) of which was in the Land and
Smith study. Also, the Lend and szth study was concerned with
the comprehension and hppllcation of mathematics concepts and |
generalizations. The present Scudy dealt with knowledge, com-
prehension, and application of neience facts, concepts and |
generalizations One'hypothesis is that the effect of mazes is
different in,d&fferent subject matter areas and for different -
levels of the cognitive domain (i.e. y knowledge versys compre-.

hension). This idea, however, is not supported by Land (1979)

& -

. . ‘. -y
. - ¢
. L4 . .
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by teachers is in faet positively rélated to learnlng as original-

“a®

vprehension learning.

| ntteranoes of "ok" are facilitatcrs of learning.

| hypothesis

Clarity 10

in which he reported a significant inhibitive effect of mazes

(3.79 per minute) in a cluster of six variables on the effect

of‘social seiences‘achievement; or Land (in press) in which he
reported no significant differences hetween knowledge and com-
An.alternatzve hypothesis is\that both
mazes andiutteranees of "uh" are indeed inhibitors But that

.

Within thls framework, one must assume that the use of "ok

ly reported .by Smith (1977). If that is the case, then the

' cluéter'of'veriebleeiusedJin the present study- contained both

X

inhibitors (mazes and "uh") and faCLlitators ("ok") and the

effects could -be expected tagcancel each other out |
Iflshis alternative hypothesis is correct, then the author

is left wigh the conclnsion‘thét College science teachers should

work to decrease the verbal mazes in their presentations (i.e.,

-false etarts‘or halts in speech, redundantly stated words, and

tangles of words) and continue to use or even increase the
octurrence of “ok" in their presentations. The alternative
of course, needs to be tested.

‘This 3tndy supported the contention that students can
distinguish between cleer;and unclear teaching.  This finding
subports a finding by Smith and-Lang (in press){x One could
surmite‘that student percéiéed olarity may be as important
(or more important) than actual or teacher perceived clarity
Additional research ‘is needed to determine morc precisely the
effects of teacher elarity‘on perceived teacher clarity and
N |
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€

- , achievement in science and of the effects of ‘perceived teacher

clarity on achievement.
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FIGURE 1
Low Inference-CIarity Variables

3

Inhibitors
. Ea )
Previous Research , Present Study
. , Frequency in the low clarity
- Variable Significant Reference (unclear) lesson¥*
1. teacher ma:zes, no - Smith (1977) 5.1 per minute
ves Land & Smith (1979a) , |

2. utterances of no Smith (1977) 9.3 per minute -~
, "L{h" . , ' - -
¢ ; o ] |

3. " utterances of yes Smith (1977)%* - 5.1 per minute o : -

11Nl Tt . , )
e . ) . . . ' . ) “ .
. . * a
¢ . « -~ »
. . T
i &
: S a .

* These frequencies are based on the descriptive research of Smith (1977)."

“%%.Descriptive data by Smith (1977) indicatés a positive relationship between -this variable :
* and student mathemstics achievement. The author of the present study hypothesized that A B
in the quantities indicated, the results would be inhibitive. ' ¢ ‘ :
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' FICURE 2

lLesson PResponse Iom.

What did you think of the teaching?

1. precise . 5% y 3 2 1 imprecise
2. decisive 5 4 3 2 1 indecisive
3. at 'eas..e 5 ui__ 3 2 1t not at ease |
4. expl'ains‘fully 5 iy 3 2 1 does not. explain

y . : , fully .
; 5. content relevant 5 | i 3 2 0 1 . content not rele- h

o ' 3 vant to main topic
6. coherent 5 “eo 3 2 1  #ycoherent

. 7. well-prepared 5 Iy 3 2 1 §ot well-prepared

i 8. confident : 5 - 4 3 2. #l not confident

8. well-organized 5 ) L 3 4 1 not well-organized

 10. speech easy to 5 I 3 ? 1 ¢ speech-not easy
* . understand : : - to understand’
~ 11. speech ,, - ', 1 2 3 i 5 ‘speech soothing
. irritating ‘ | ’
Y 12. 'questions clear A 5 4 3. 2 1. queétions not clear
- '13. very cléar 5 4 3 2 1 lesson not clear
 lessan ) & at all
14. speaks too slowly D! 3 5 2 1 - speaks too fast
15. clear and under- 5 by 3 21 confusing | -

explanations

#yalues given to the response

N . - b}
L] . '




o
- ‘ " . TABLE l . i
Group Mean Achievement Scores ‘
Teacher Clarity-Actual®
~ High Low
N=10  N=10
High €D = 2.33  SD = 2.54 |
. . : X=17.30 . X ='17.22 |
) ‘ Teacher Clarity C , . ;
> Low SD="2.64 SD= 2.86 -
X =16.87 W= 14.80 '
% F (1,37) = 1.44, p: .05
%% F (1,37) = 2.62, p~.05
] 3 ) .
A <
[ ' i
° 20 -
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F
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TABLE 2
, ) Group . Mean Ratings -
' \ ‘ N Teacher Clarity-Actual® . | - L .
- High . Low
N =10 N=1
High D = 5.99 SD = 9.28
. C X = 63,10 ¥ = 28.25
\\\\ . " Achievement# | ’ ’ .
" ‘ : M= 10 N = 10
Low SD= 5,55 SD= 7.47
¥ = 43.00 X = 23.66 B
‘ *F (1,37) = 50.25. p «.01 o S ¢
%&F (1,37)'= 1, g>.05 o
- N . - -
N .
. 8
I h
1 ~ f .
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. : - ; Clarity
. " « - ¢
. , TABLE 3 %,
¢ _ sfudent Ratings of lessons
Ttems o o ) ' __Rating a
s _ High Clarity, Low Clarity Differ-
lesson - Lesson ence
~ 8. well-organized 500« 1.8 2.16
. not well-organized , -
8. confident . A 3.90° 2.12 1.78
) not confident :
7. well-prepared . | . 3.0 2.22  1.68
not well-prepared )
‘ “ 15. clear and, understandable explanations 3 60\ . ‘l a3 1.87 C
. confusing explanations , ‘ . ; y .
2. decisive | ¢ 3.5 2.05 1.60"
indecisive ', o | . S -
- . 10. precise 3.90 721 . 1.58
imprecise ‘ .
13. very clear lesson 3.5 L 2.07 . 1 38' { (
lessonnot clear at all | T ' . ‘ .
4. explains fully 3.75 2.1 - 1.3
does not explain fully \
. 6. coherent 14.00 2.73 1.27
incoherent | | : .
. ‘ B
10. speech éasy to understand 3.75 2.12 1.13-
speech not easy to understand ) .
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TABLE & - .

- - ‘ ] - Mean -Scores

iKY — '

Clarity-Actual : _ | ...

) High Low :
N =20 N =21 :
- Knowledge SD= 1.38 SD= 1.13 ;

n
=
-
oo
0.
b
i

4,15 I

n
[V ]
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L
=
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e
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P
o]
723
[
]

1.83
4.45 R -

I
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o
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‘ N.= 20 N =21
- Application * SD = 1.37 SD = 1.34 _
N= 3.40 X= 3.25 ) ;
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