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Aim: To compare the impact of two introductory
physics labs on students’ perceptions and attitudes
about experimental physics, as measured by the

t Survey Oulcomes

Colorado Learning and Attitudes about Science Survey
for Experimental Physics (E-CLASS) [1].

OVERALL SCORES

In  the traditional lab, students’
personal beliefs deteriorated during
the course, while expert beliefs did not
shift. This is in line with other results
on attitudes in traditional courses
[3.4] and further suggests that the
traditional lab did not engage students
in the scientific process [5,6].
Students in the SSR lab did not
change their beliefs across the term.
There were significant positive shifts
on key concepts (such as uncertainties
and systematic errors) and negative

Personal Beliefs Expert Beliefs

Traditional lab (n=453):

*Targets the development of a large number of skills
*Synchronizes with and supports the physics topics in lecture
*No explicit goals to develop expert-like scientific reasoning
*Non-majors calculus-based physics curriculum
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Scaffolded Scientific Reasoning lab (SSR, n=127):
*Narrow set of learning outcomes about data handling,
statistics, measurement, and uncertainties [2]

*Activities scaffolded to develop students’ scientific
reasoning behaviours and epistemologies about the
nature of scientific measurement and uncertainty

*Enriched, calculus-based physics curriculum, 25% shifts on items deliberately not
physics majors X targeted  (such as  experimental
Sy design). The lack of overall positive

Sea shifts suggests that explicit focus on
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epistemologies is required [7].
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The E-CLASS poses questions about 30 attitude and
epistemology concepts in three ways [1]:
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“Calculating uncertainties usually helps
me understand my results better”

Pre

Students’ personal attitudes and
beliefs

SAMPLE ITEM:
SYSTEMATIC ERRORS

“When doing a physics experiment, |
don’t think much about sources of
systematic error.”

SAMPLE ITEM:
EXPERIMENTAL DESIGN

+ What do you think?

- What would an experimental physicist say
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COURSE ASSESSMENT

Students in the SSR lab overall rated the
E-CLASS items as more important for
earning a good grade in the course than
the students in the traditional lab. There
were also  significant  correlations
between the importance for earning a
good grade in the course and students’
personal and expert beliefs (stronger for
the SSR lab).

*p<.05, **p<.01, ***p<.001
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Personal Expert
Beliefs Beliefs

“When doing an experiment | usually KEY HESULTS
to

*Targeting scientific
reasoning produces
neutral shifts, improving
on negative shifts of
traditional labs

*Correlations between

assessment and attitudes
reinforce the importance
of aligning assessment
with course learning goals
*Explicitly addressing
students’ epistemologies
may be required for
positive shifts



