Does The Evidence Support The Model?
Examining The Effectiveness Of Two Instructional
Scaffolds In Science Classrooms
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Study Goals

Design instructional scaffolds
that promotes scientific
evaluation, scientific
understanding, and engagement
in scientific practices
Investigate whether differences
in two instructional scaffolds
(pcMEL and baMEL) reflects
differences in evaluation,
knowledge, and plausibility
judgments

If you worked with other students, their name(s):

Directions: Draw 2 arrows from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

W

The evidence supports the model
The evidence STRONGLY supports the model

led to greater releases of greenhouse
gases. Temperatures have also been
rising during these past 50 years.

Evidence #2
Solar activity has decreased since
1970. Lower activity means that Earth
has received less of the Sun’s energy.
But, Earth’s temperature has

continued to rise.

x » The evidence contradicts the model (shows its wrong)
-------------------------- | 2 The evidence has nothing to do with the model
Evidence #1
Almospheflc greenhouse gas Model A
concentrations have been rising for the % .
£ 50 i viesh Our current climate
past 50 years. [fuman activities have A\ change is caused by

increasing amounts
of gases released by
human activities.

Model B
Our current climate
change is caused by
increasing amounts
of energy released

from the Sun.

Evidence #3
Satellites are measuring more of
Earth’s energy being absorbed by
| greenhouse gases.

Evidence #4
Increases and decreases in global
temperatures closely matched
increases and decreases in solar
activity before the industrial
revolution.

Example of a completed preconstructed Model
Evidence-Link (pcMEL) diagram




Goal: Investigate whether differences in two instructional scaffolds (pcMEL and
baMEL) reflect differences in evaluation, knowledge, and plausibility judgments

If you worked with other their

Directions: Draw 2 arrows from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

The evidi supports the model

W

v

The evidence STRONGLY supports the model

X

The evid contradicts the model (shows its wrong)

The evidence has nothing to do with the model

Evidence #1
Atmospheric greenhouse gas
concentrations have been rising for the

led to greater releases of greenhouse
gases. Temperatures have also been
rising during these past 50 years.

Evidence #2
Solar activity has decreased since
1970. Lower activity means that Earth
has received less of the Sun’s energy.
But, Earth’s temperature has
continued to rise.

past 50 years. Human activities have A2,

Model A
Our current climate

Evidence #3
Satellites are measuring more of
Earth’s energy being absorbed by

If you worked with other their

Directions: Write the number of each evidence you are using and for each model you have selected in the boxes below. Then draw 2 arrows
from each evidence box, one to each model. You will draw a total of 8 arrows.

Key:

~NN NN

X
v

The evidence supports the model
The evidence STRONGLY supports the model
The evidence contradicts the model (shows its wrong)

The evidence has nothing to do with the model

of energy released
from the Sun.

revolution.

increases and decreases in solar
activity before the industrial

change is caused by °| greenhouse gases. Evidence #
increasing amounts
of gases released by
human activities.
B N

Model B
Our current climate Evidence #4
change is caused by Increases and decreases in global
increasing amounts temperatures closely matched Evidence #

Model

Evidence #

Model

Evidence #

Example of a completed preconstructed Model

Evidence-Link (pbcMEL) diagram

Example of a blank build-a-Model Evidence-Link
(baMEL) diagram




Methods

- Conducted during 2 of 4-year NSF-funded project

- N =94 middle, high school, and college students from mid-Atlantic and
Southeastern regions of the US

- Topics: causes of climate change, availability of freshwater resources, and
origins of the universe

- QOutcomes:
- Evaluation score (1-4, based on accuracy of the link and quality of explanation)
- 1 =incorrect link and/or low quality of explanation;
- 4 = correct link and high quality of explanation
- Plausibility shift (post - pre instruction; higher values = more scientific plausibility judgment)
- Knowledge gain (post - pre; higher values = greater shift in knowledge)



Results

Partial least squares structural equation modeling (PLSEM) showing relationship
between treatment (preconstructed MEL v. build-a-MEL), and evaluation,
plausibility shift, and knowledge gain scores.

B=.23p<.01

Knowledge
Gain




Conclusion

- The build-a-MEL related to higher evaluation scores, greater scientific shifts in
plausibility, and increased knowledge gains, when compared to the
preconstructed MEL

- Enhanced conceptual agency may facilitate students’ engagement in scientific
practices and understanding of socio-scientific issues

- This pilot test is exploratory, but is critical to informing refinements in the
overall design-based research project



