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Figure 2 The Interaction Effect of Oeccupancy and Figure 3 The Interaction Effect of Apparatus and

Assistants on Organization Assistants on Organization

It can be seen from Flgure 2 thar additional laboratory assistants only improved the crganization of

science lessons when the classes were able to be freguently held in science rooms,

In Figure 3 the interaction between the availability of apparatus and the provision of laboratory
assistants with regard to organization has been represented. From that diagram it was possible to compare
the effect of a more abundant supply of apparatus serviced by an ample number of laboratory assistants with
the effect when there were few laboratory assistants, Only when little apparatus was available was
'organization' related to the provision of laboratory assistants. Under conditions where little apparatus
was available, 'good organization' was related to the provision of laboratory assistants. When apparatus

was abundant the degree of organization was not related to the provision of laboratory assistants.

Stimulation through Variety

There were thyee significant second order interaction terms from the regression analysis in which stimu-
lation was the criterion. These interactions were between apparatus availability and the provision of
assistants, apparatus availlability and room quality, and room cccupancy and room gquality. The results of

the regression analysis have been presented in Table 6.

+Inclusion of the interaction terms increased the multiple éorrelation considerably. The percentage of
the total varisnce in stimulation attributable to the standard of facilitles rose to 39 per cent: an
increase of 16 per cent over what could be explained by the main effects alone. The magnitude of the
regression coefficents was modified by the inclusion of interaction terms as can be seen in the results
reported in Table 6. It can be seen that the main effect term for apparatus remained important but the

regression coefficients for voom quality and assistants as independent terms increased somewhat.

The three effecis of the interaction terms are represented in Figures 4, 5, and 6. It can be seen
from Figure 4 that a greater abundance of apparatus resulted in a more stimulating environment only when

coupled with ample provision of laboratory assistants.

Figure 5 indicates that an abundance of apparatus had an impact on the degree of stimulation only if
the rooms were of good quality. It would appear that more apparatus enhanced the stimulation provided in

better rooms.
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Table 6 The Associlation of the Standard of Facilities with Stimulation through Variety: Regression
Analysis with Interaction
Simple Standardized ¥ for
Block Variable Correlation Regression Regression
Coefficient Coefficient Term
1 Occupancy .33 -.06 .19
Yot
Quality .34 .32 8,40
dedtde
Apparatus . 40 .36 15.63
P
Assistants ~.16 +26 6.47
Kk
2 Apparatus x Assts. .28 .39 17.20
dedede
Apparatus x Quality 04 .29 11.16
e
Cecupancy x Quality -,31 -, 24 3.99°
Multiple R = .62 R = .39
fedede
Overall ¥ = 8.78
Note: Coefficients eilgnificant at the five per cent level have been underlined.
fp< 05 Mrp<, 01 #F%p< 001

The interaction between room occupancy and room guality with respect to a stimulating environment is

presented

there was no difference in reported stimulation by those in geod and poor.quaiity rOoms .

in Figure 6, The result was intriguing.

For classes which were frequently in science rooms

By contrast among

those classes less frequently in science rooms, a more stimulating environment was reported if the science

rooms were

stimulation scale.

mentioned might alsc make use of resources out of science rooms.

of good quality.

A4 teacher who made use of the varied

One plausible explanation for this effect lies in the nature of items in the

resources and approaches to teaching which were

Hence it would be a deliberate policy to

conduct some lessons ocut of science rooms. GOOd'
Ample A Stimulation Quality
a Stimulation Assistants Rooms
I~ T A =
(zasst 1 ( qual L
Poor
' Quality
;/// _ Few “”_“___u__,~m—a—~v—"””’“”'""“F‘F—”“mpdpﬂw—“_” Rooms
Assistants (Zasst=—l) (unalﬂ—l) 5
it Q *l, 5 Abund- -l q +1 \_Apparatusé
ance of
Apparatus
Figure 4 The Interation of Apparatus with Figure 5 The Interation of Apparatus with

Assistants on Stimulation

Room Quality on Stimulation
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Figure 6 The Interaction of Cccupancy with Quality on Stimulation

Other Interactions

Two other dependent variables for which interaction terms were significant will be mentioned briefly. For
the 'Encouragement to Explore’ scale, one significant second order interaction was detected. This was the
interaction between the room quality and the frequency with which science lessons were held in science
rooms. Its inclusion increased the size of the multiplie correlation coefficient to 0.37 and resulted in a
total of 14 per cent of the variance being attributable to differences between schools in the standard of

science facilities,

The negative regression coefficient for cccupancy was noteworthy. Apparently when more science
lessons were held outside science rooms there was greater encouragement to explore. A possible explana-
tion for this would be that the sert of activity which encouraged exploration could have involved the use
of vesources outside the science room, an effect similar to that discussed in the case of stimulation.
The results indicated that good quality rooms were assoclated with greater exploration than poor quality
rooms, when some lessons were held outside science rooms. There was no difference when all lessons were

in science rooms.

For the 'emphasis on practical work' the two significant second order interaction terms detected
invelved occupancy and toom quality, and apparatus and laboraztory assistants vespectively. Inclusion of
these terms increased the multipié correlation coefficient £o o0.534 from 0.37. There was a corresponding
increase in the proportion of the variance explained by differences in facilities by 15 per cent to 29 per

cent. When the interactions were included there was one significant main effect (apparatus availability)

and two significant interactions.

The results suggested a 'compensatory' interaction between quality and cccupancy. When all lessons
were not held in sclence rooms, practical work received greater emphasis if the rooms were of good quality.
However when all lessons were held in science rooms the converse was truet practical work was
emphasized more in the poor rooms. A possible explanation for this is that when good rooms were available,
teachers cccasionally made use of other rescurces by way of field trips, library visits, etc., but when

the rooms were pobr, a fairly formal type of practical work was conducted.

The intevaction between the abundance of apparatus and the provision of laboratory assistants on
practical work suggested that when there were too few laboratory assistants an increased supply of
apparatus was associated with an increased emphasis on practical work. When there were ample laboratory

wisistants, an increase in the amount of apparatus was not coupled with more practical work.
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Conclusions

From the results of the regression analysis based on students' views of their Year 9 science lessons, it
seemed that better facilities were associated with an enriched learning environment and more active forms
of science learning. An enriched learning environment was one in which there was greater involvement in
purposeful activity, better organization and more stimulation in the variety of methods and materials used.
Good quality rooms were more strongly associated with student reports of better organization, and morve
asbundant apparatus was associated most strongly with students perceiving a more stimulating environment.
Being frequent}y in science rooms, using rooms of good quality, and having sufficient apparatus, were all
associated with a reported greater involvement of students in learning activities. Student reports of
active forms of leaming, defined as more experimental work, less learning from textbooks, and greater

encouragement to explore, wete also assoclated with better science facilities.

Observations made during visits to 30 schools were consistent with the results of the statistical
analysls of students' views. The standard of science facilities did seem to influence the way in which
science was taught. In some schools Ilnadequate numbers of, and poor quality, science rooms were cited as
a reason for avoiding new science curricula which emphasized activities. In most cases this decision
seemed quite understandable. Other schools had very enthusfastic science teachers who were not daunted by
the poor cenditions under which they worked. Even so, in surmounting the difficulties which they faced,
teaching time was lost while equipment was located and distributed, certain activities were omitted, and
teachers were not able to make effective use of their skills. Science teachers certainly found it more

convenient to teach actively when they had good facilities.

In brief, it seems that while good facilities ave neither a determining nor major factor shaping the
science teaching patterns in schools, they are a component which set limits within which choice can be
exercised. More generally, it is argued that the effects of facilities on what happens in schools need to
be considersd in terms of specific propositions regarding particular aspects of school life rather than in

general terms.
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