






Table 1. Scales, subscales and sample questions for the Chemistry Attitude and Experience Questionnaire (CAEQ). 

Scale N ame/Subscale 

Attitude-toward-chemistry 

Attitude-toward-chemists 

Sample Item 

Chemists: athletic unfit -------

Skills of chemists Chemists: inquisitive indifferent -------

Attitude-toward-chemistry in society Chemistry research: solves problems ------- creates problems 

Leisure interest in chemistry 

Career interest in chemistry 

Chemistry Self-efficacy 

Science fiction movies: 

Chemistry jobs: 

Please indicate how confident you feel about: 

exciting ------- tedious 

interesting ------- boring 

Achieving a passing grade in a chemical hazards 
course 

Totally confident _______ Not confident 

Applying a set of chemistry rules to different 
elements of the periodic table 

Totally confident _______ Not confident 

Ensuring the data obtained from an 
experiment is accurate 

Totally confident _______ Not confident 

Propose a meaningful question that could 
be answered experimentally 

Totally confident _______ Not confident 

Chemistry Learning Experiences 

Lecture Learning Experiences The lecture notes were interesting SA A N D 

Tutorial Learning Experiences My tutors have encouraged me to study SA A N D 
more chemistry 

Practical Learning Experiences The practical experiments were related SA A N D 
to the lectures 

Demonstrator Learning Experiences It is easy to find a demonstrator to discuss SA A N D 
a problem with 

Table 2. Predictive Validity for Chemistry Attitudes and Experiences Questionnaire (CAEQ) as evaluated from 
Pearson's Correlation" between learning experiences subscales with attitude-toward-chemistry and chemistry self-
efficacy subscales. 

Lectures Tutorials Practicals Demonstrators 

Attitude toward Chemists 0.43 0.30 0.39 0.38 
Skills of Chemists 0.43 0.27 0.45 0.38 
Attitude toward Chemistry in Society 0.34 0.24 0.39 0.35 
Career Interest in Chemistry 0.41 0.25 0.38 0.32 
Leisure Interest in Chemistry 0.42 0.24 0.38 0.37 
Self-efficacy 0.38 0.29 0.47 0.34 
a All correlations are statistically significant (p<0.0 1) 

Table 3. Estimated means for subscales for the Chemistry Attitudes and Experiences Questionnaire (CAEQ).a 

Meanb 

Subscale Planning to emol in Not planning to emol in 
second-year chemistry second-year chemistry 

Attitude Toward Chemists 4.5 4.2 
Skills of Chemists 5.2 4.9 
Attitude Toward Chemistry in Society 5.8 5.5 
Leisure Interest in Chemistry 4.4 3.9 
Career Interest in Chemistry 5.3 4.5 
Self-efficacy 4.8 4.3 
Lecture Learning Experiences 3.5 3.2 
Tutorial Learning Experiences 3.6 3.3 
Practical Learning Experiences 3.8 3.6 
Demonstrator Learning Experiences 3.7 3.4 
a Attitudinal and self-efficacy responses were measured using a seven point semantic differential scale (I =negative, 
7=positive) whereas and learning experiences used the five point Likert scale (1 =negative, 5=positive). 
bAll differences in estimated means are statistically significant (p<0.01) 
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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 emolling in second year chemistry. 
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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.24 

Conclusions 

The CAEQ was developed to measure first-year chemistry 
students' attitude-toward-chemistry, chemistry self­
efficacy, and tertiary levelleaming 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 modem 
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,18a 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 
of the 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 
form upon request. 
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