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Figure 1. Theoretical framework used in developing the Chemistry Attitudes and Experiences Questionnaire
(CAEQ). The focus in instrument development is on antecedents of enrolling in second year chemistry.

Lecture classes Tutorial classes
140 140
120 12
100 100
B By
e 80 4 28
: :
& 60 s 0
e =,
40 1 40
20 21
0rg 15 280 25 36 35 4.0 4.5 50 0 0 15 20 23 30 35 40 45 50

Negative leaming e xperience Positive learning experience Negative leaming experience Positive learning experience
Mean response: University A= 3.5 University B = 3.6 **Mean response: University A = 3.3 University B = 3.6

o Practical classes Practical demonstratars
140
120 120 1
100 !
£ ] =>‘ma
§ 80 2o
£ 60 £l
& L
40 i
20 ]
oL L R . ERY . RE =] 20 70 15 20 25 30 135 40 45 50
Negative learning e xperience Positive learning experience Negative learning e xperience Positive leamning experience
**Mean response; University A= 3.4 University B = 3.2 Mean response; University A= 3.3 University B =3.5
Key: E] University A - Unversity B **Statistically significant difference, at 95% confidence interval

Figure 2. Student perceptions of their first-year chemistry learning experiences (n=337) as measured using the
Chemistry Attitudes and Experiences Questionnaire (CAEQ).
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A comparison of the participants’ perceptions of their
learning experiences at the end of their first semester
courses is given in Figure 2. Participants were generally
positive about their learning experiences with very few
students identifying their learning experiences to be very
negative in all four subscales (Table 1). There were,
however, statistically significant differences in the
participants’ perceptions of tutorial and practical classes.
Fewer participants attended at least one tutorial class at
University B (82%) than at University A (96%).
Participants at University A were more positive about their
tutorial classes, suggesting that they found the more
structured nature beneficial. The participants likewise
preferred more structure in their practical classes. It is
interesting to consider this apparent preference for more
structured learning opportunities. As mentioned above,
the first year chemistry classes represent the participants
first encounter with tertiary chemistry. Having come to
university directly from high school, it seems likely that
their school experiences may influence their expectation
of appropriate pedagogy. Hence, as their most recent
learning experience, i.e., their high school learning, was
relatively structured it is perhaps not surprising that, as
reported elsewhere, these participants are happier in a more
directive environment.?

Conclusions

The CAEQ was developed to measure first-year chemistry
students’ attitude-toward-chemistry, chemistry self-
efficacy, and tertiary level learning experiences. Instrument
development, as well as using the conventional statistical
evaluation tools such as factor analysis, sought to address
the validity issues that have adversely affected other
attitudinal survey instruments. Construct validity was
addressed by means of predictive and concurrent validity.
Predictive validity was established by the development of
a sound theoretical framework, derived from modern
behavioural theory, specifically the TPB, along with
definitions of chemistry, attitude and self-efficacy.
Concurrent validity was evaluated by investigation of the
instruments’ ability to distinguish between two different
cohorts of participants, intending majors and non-majors.
These analyses revealed that the CAEQ possesses both
high predictive and concurrent validity, and this, along with
other statistical analyses,'® suggests that the CAEQ will
prove to be a useful probe for tertiary chemistry teachers
and institutions that wish to investigate the learning
experiences of first year chemistry students. An
investigation of student learning experiences illustrates the
utility of the instrument and revealed that students
investigated here prefer more structure in their teaching
style than they currently experience. Given the broad scope
ofthe CAEQ as evidenced by the subscales, there are many
aspects of student attitude-toward-chemistry, self-efficacy,
and learning experiences that are open to investigation. It
is up to tertiary education researchers and teachers to decide
if this instrument will be useful in gaining an understanding
of their classroom practice and the perception students
have.

The instrument is available from the authors in electronic
Jform upon request.
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