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Abstract

This study developed and validated a multidimensional questionnaire to examine pre-service elementary
teachers’ perceptions of scientific models. The questionnaire comprised items on ‘Explanation and Prediction
of Phenomena’, ‘Representation of Features’, ‘Provisionality’, ‘Limitedness’, and ‘Diversity’. Factor analysis
revealed that pre-service elementary teachers positively perceived five factors regarding scientific models:
‘Explanation and Prediction of Phenomena’, ‘Representation of Characteristics’, ‘Provisionality’,
‘Diversity’. Comparing the mean values across these factors revealed that the
‘provisionality’ factor was perceived most positively, while the ‘limitedness’ factor received the lowest
positive recognition. These findings highlight the multidimensional nature of perceptions of scientific models
and underscore the need for explicit instruction on the epistemological aspects of models, particularly their
limitations, in teacher education.
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(Div)

Limitedness
(Lim)

o] of

Provisionality
(Pro)

Components of the Model
Representation of
Characteristics
(Rep)

Explanation and
Prediction of Phenomena
(ExpPre)

not whether it was presented as a questionnaire factor.

(2017a)

Cho et al.
(2017b)

Researcher
(2002)
Schwarz et al.
(2009)
Cho et al.
Note. The marks indicate whether each component was conceptually discussed in the corresponding study,

Treagust et al.

<Table 1> Components of Scientific Models Identified in Previous Studies
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<Table 2> Items from scientific model questionnaire

Item Content of the item

p0l A new scientific phenomenon can be predicted by the model.

p02  The explanation and prediction of scientific phenomena can be performed by models.

p03  Existing models can be applied to other scientific phenomena to make new predictions.

p04 A new scientific phenomenon can be explained by the model.

p05 A model is a simplified representation of complex scientific phenomena.

A model is a simplified representation of an abstract scientific phenomenon that is difficult to

p06 understand.

p07 A model is a simplified representation of the characteristics of complex scientific phenomena.

p08 A model is a simplified representation of scientific phenomena or processes.

p09  The model of science currently accepted among scientists may change as times change.

pl0  The current model of science may change in the future.

pll A model of science can change if proven by another new theory or evidence.

pl2  The model of science can change when new discoveries are made.

pl3  There are limitations to explaining scientific phenomena through models.

pl4 A model cannot fully explain a scientific phenomenon.

pl5  There are limitations to explanations of scientific events based on models.

pl6 A model cannot fully explain a scientific event.

Since individuals think differently about the same object or phenomenon, numerous models

1
pl7 representing different aspects can emerge.
18 Since each individual perceives or operates differently regarding the same object or phenomenon,
P numerous models can emerge.
19 Different people have different thoughts about the same object or phenomenon, so various models can
P emerge.
20 Different people have different perspectives on the same object or phenomenon, so various models can
b emerge.
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<Table 5> Mean values and standard deviations of
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