
Sub- Question Data Source 1 Data Source 2 Data Source 3

How will the completion of 
the IB internal assessment 
impact students’ mastery 
of the science practices?

Pre and post 
assessment of 
mastery of the 
eight science 
practices

Free response from 
students about their 
mastery of the 
science practices

Anecdotal teacher 
observations and 
student check-ins

How will the completion of 
the IB internal assessment 
impact students’ 
confidence in 
understanding and using 
the science practices?

Likert Confidence 
Test about student 
confidence in the 
science practices

Free response from 
students about their 
confidence in the 
science practices

Anecdotal teacher 
observations and 
student check-ins

How will the completion of 
the IB internal assessment 
impact students’ science 
identity?

Likert type survey 
about science 
identity

Free response from 
students about their 
perceived science 
identity

Anecdotal teacher 
observations and 
student check-ins
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Background: International Baccalaureate (IB) science classes require an 
individual investigation with a full lab write up called the internal assessment. This 
time-consuming rigorous assignment causes stress and anxiety for the student 
and teacher. I was curious about the value of the IB internal assessment in 
helping students master the science practices. The science practices are an 
element of the 3-dimensional science teaching introduced through the Next 
Generation Science Standards. These practices are woven throughout the IB 
internal assessment as shown in Figure 1.. 

Science Practices: 
1. Asking questions
2. Developing and using 

models
3. Planning and carrying out 

investigations
4. Analyzing and interpreting 

data
5. Using mathematics and 

computational thinking
6. Constructing explanations
7. Engaging in argument from 

evidence
8. Obtaining, evaluating, and 

communicating information

Treatment: 
Short formative assessments 
were developed and 
administered. Each assessment 
focused on one of the science 
practices. These formative 
assessments aligned with content 
and each took between 3-7 
minutes. Each assessment was 
scored against a rubric on a scale 
from 0-3. These short formative 
assessments were given before 
and after the IB internal 
assessment. Confidence in the 
science practices and science 
identity surveys were also given 
before and after the IB internal 
assessment. Through out the 
process, check in surveys were 
given to see how students were 
feeling about their IB internal 
assessments and any concerns 
they had. 

Data:

Results: 
Over all the results showed that students made a significant improvement in 
constructing explanations (p=0.0132) through the focused formative 
assessments. Students’ confidence in developing and using models (p=0.0587) 
and constructing explanations (p=0.0858) increased significantly. However, their 
confidence in analyzing and interpreting data decreased significantly 
(p=0.0009). The science identity survey significant increases in looking into 
more information about an interesting lesson (p=0.04) and knowing science is 
important (p= 0.0445) and feeling like they were good at figuring out how to fix a 
science activity that didn’t work (p=0.0701). Given that this study was completed 
during completely distance learning, I can say that there was improvement in 
some of the areas and I look forward to seeing what strides can be made during 
normal in-person schooling. 

Figure 1. The 
three spheres of 
activity for 
scientists and 
engineers. 
(National Research 
Council (NRC). 
2012. A framework 
for K–12 science 
education: Practices, 
crosscutting 
concepts and core 
ideas. Washington, 
DC: National 
Academies Press.
page 45) 

Student work 
shows the before 
IB internal 
assessment (left) 
and after the IB 
internal 
assessment 
(right) with focus 
on developing 
models.

Draw a concept map of a tropical 
rainforest showing three storages 
and four flows. 

Draw a concept map of the 
greenhouse effect.

Before and after average scores for 
each of the science practice 
formative assessments. 

Before and after average scores for the 
science practices confidence survey.

Research Question: 
How will the completion of the IB 
internal assessment impact 
students’ mastery and confidence 
of use of the science practices?


