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Abstract

Facilitating positive student emotions in any classroom is important for many reasons, including supporting their emotional wellbeing and
allowing for meaningful learning to occur. Physics is a discipline associated with diverse emotions; some enjoy it, others do not. This is
especially true for the laboratory classroom.
This study uses a recent adaptation of the Achievement Emotions Questionnaire, the AEQ-PhysicsPrac, to assess the emotional impact of the
inclusion of colour and story in high-school physics laboratory instructional material. Previously the AEQ-PhysicsPrac has only been used to
measure emotions at a university level.
As part of a Year 12 Science Extension research project, 69 Year 11 Physics students at a secondary school in Sydney, Australia completed a
practical activity using instructional material that was either in black and white (adapted from the existing practical instructional material) or a
new set of material that also incorporated green coloured checkpoints, a colourful image, and a historical narrative background information.
Results are presented across six achievement emotions: Pride, Enjoyment, Anger, Anxiety, Hopelessness and Boredom. For these particular
students, the inclusion of colour and storytelling in practical instructional material had a positive effect on all six measured emotions, which is
consistent with the results from research at a university level. More research is needed to investigate the generalisability of this result.

Background Research

Procedure

Physics education research has revealed
that the implementation of colour and
storytelling in physics helps to increase
student engagement and motivation (Kuh,
Cruce, Shoup, Kinzie, & Gonyea, 2008),
attention
retention
and
memory
performance (Olurinola & Tayo, 2015), and
positive emotions towards physics (Lim,
2019). This suggests that by using colour
and story we might increase both positive
emotions and also engagement. It is
particularly important for subjects such as
Physics which is often associated with
particularly diverse, and often negative,
emotions due to the perceived difficulty
(Pekrun, Goetz, Titz, & Perry, 2002;
Williams, Stanisstreet, Spall, Boyes, &
Dickson, 2003).

The research involved an experimental, small-scale procedure, including 69 Year 11
students studying Physics as an elective, 15 to 17 years old, with around 15% females.
It was conducted at a single Pre-Kindergarten to Year 12, Independent, coeducational
School in Sydney, Australia. The cohort constitutes of 5 mixed ability classes with
different teachers. An existing practical activity for Year 11 was selected for this
investigation. The activity chosen was on ‘Measuring Acceleration due to Gravity’ which
required students to drop tennis balls from various heights while measuring the time
taken for them to reach the ground.

As part of validating the AEQ-PhysicsPrac
Bhansali and Sharma (2020) administered
the survey to 320 undergraduate Physics
students completing two different Physics
laboratory activities. One group of students
undertook the intervention which consisted
of a new newly developed practical on
‘heat and thermodynamics’ and contained
a colourful historical science story. The
control was an established practical on
‘ultrasound’,
having
a
theoretical
background with no colour, science story,
or historical context. Bhansali and Sharma
found that students completing the heat
and thermodynamics practical activity
reported significantly higher scores on the
positive emotions and significantly lower
scores on most of the negative emotions
(anxiety being the exception).
To what extent is this result generalisable
to a wider context? Can colour and story
support positive emotions for high school
students completing Physics practical
tasks too?
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The intervention involved the instructional material being modified to include a historical
science story with a colourful image (Figure 1). The control had a black and white
theoretical background of the same length. Along with recording an initial emotion, the
activity was finished by completing the AEQ-PhysicPrac (Figure 2).
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Figure 2: A flow chart comparing the intervention (colour and story) with the control (black and white)

Figure 1: The front page of the intervention version of the material

Results and Discussion
Table 1: Comparing intervention with control for each emotion including the p-value for a one-tailed
student’s t-test

Mean (SD)
Intervention
Control (n=32)
(n=37)

Range

Initial emotion

3.1 (0.9)

3.5 (0.6)

1-5

0.048

Pride
Enjoyment
Anger
Anxiety
Hopelessness
Boredom

14.1 (2.1)
17.4 (2.4)
6.5 (1.3)
6.6 (2.1)
3.9 (1.5)
5.2 (1.6)

13.5 (2.4)
16.8 (2.6)
6.8 (2.4)
6.7 (2.0)
4.0 (1.7)
5.7 (1.8)

9-19
11-22
3-12
3-13
2-9
2-10

0.118
0.165
0.222
0.444
0.331
0.110

Emotion

p-value

Mean scores for each emotion if the AEQ-PhysicsPrac.
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The Achievement Emotion Questionnaire
(AEQ)
is
an
established
survey
implemented in diverse contexts with
sound
statistical
results
(Pekruna,
Goetzbcm, Frenzeld, Petra, & Perrye,
2011). The AEQ has been modified for use
in specific contexts (e.g. the Mathematics
AEQ (AEQ-M) (Pekrun, Goetz, & Frenzel,
2005) and recently for use in the context of
students completing physics practicals
(Bhansali & Sharma, 2020). The emotions
measured in the AEQ-PhysicsPrac were
pride,
enjoyment,
anger,
anxiety,
hopelessness, and boredom.
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Figure 3: Mean scores for each emotion if the AEQ-PhysicsPrac. Initially the students using the intervention
material had a lower overall emotion but after completing the activity had slightly higher positive emotions
and slightly lower negative emotions.

Initially the students from the intervention group reported a lower
level of happiness prior to the activity (indicated by circling a face on
the front page (see Figure 1).
After the experiment, on average, these students exposed to colour
and story were measured to have higher scores on the positive
emotions (pride and enjoyment) and lower scores on the negative
emotions (anger, anxiety, hopelessness, and boredom) than students
using the regular black and white material.
The results are consistent with the previous research using the same
instrument in a university context (Bhansali & Sharma, 2020).
Positive emotions are enhanced and negative emotions decreased
when encountering colour and story in the Physics laboratory. It is
important to note that the t-tests did not indicate a significant
difference between any of the means for the six emotions. This does
not suggest the results are not meaningful, they are consistent with
previous research in a different context, rather that more research
needs to be done to come up with a more universal conclusion on
the impact of storytelling in a secondary school Physics context.
Further research
1. The same instructional material can be used in future years with
Year 11 students and the data combined to increase the sample
size. This may effect the p-values.
2. Studies in secondary school have a variety of factors that are
difficult to control. These include the time of day or day of the
week that the class occurred, and the teacher who supervised the
class. Dividing each class into students who completed the control
and the intervention goes towards mitigating this
3. The research can be expanded to other practical investigations in
Year 11 Physics, or those in other Scientific domains.
4. Analysis of student qualitative responses about the task and their
emotions.
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