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Background



Classroom practices

• Freeman et al. 
(2014)

• Active vs 
traditional

COPUS PORTAAL FILL

“Second-generation research could also 
explore which aspects of instructor behavior
are most important for achieving the 
greatest gains with active learning” (p8413)



COPUS

Smith et al. (2013)
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Using COPUS
“to verify the fidelity of the 

instructor to their 
assigned/chosen approach”

(Maciejewski, 2015, p191)
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Smith et al. (2014)
• 51 STEM courses

• 13 departments
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Stains et al. (2018)
• 2008 STEM classes

– 709 courses
– 548 faculty
– 25 institutions

• Cluster analysis gave 7 
clusters, grouped into:
– Didactic
– Interactive lecture
– Student-centred
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PORTAAL
• Developed from literature on 

active learning
• Observations about distinct 

“activities”
• Generates scores for 21 

elements, grouped into:
– practice,
– logic development, 
– accountability,
– apprehension reduction.
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Eddy et al. (2015)



FILL

• Flipped classroom 
with Peer Instruction

• Timeline of codes,

1 second resolution
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FILL3
Code Description Interactivity

Ltalk Lecturer talking Non-interactive

LQ Lecturer question, student answer Vicarious interactive

SQ Student question, lecturer answer

S-Thinking Student silent thinking Interactive

Feedback Feedback on PI voting

SS-Disc Student-student discussion

Wood et al. (2016)



Wood et al. (2016)

FILL3



Project overview



About the project
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Steph Smith

+ Ross Anderson, Thomas Gant



Research questions
1. To what extent do FILL and PORTAAL 

align (and apply across disciplines)?

2. Can classroom observation be carried out 
reliably using lecture recordings?

3. What patterns of classroom practices are 
in use at the University of Edinburgh?



Comparing FILL and PORTAAL



FILL+
• Same 1-second 

resolution as FILL

• New codes:
– “Class question” 

rather than “clicker 
question”

– Separating question 
and response

Interactivity Code Description

Non-interactive AD Admin

LT Lecturer talk

Vicarious interactive LQ Lecturer question

SR Student response

SQ Student question

LR Lecturer response

Interactive CQ Class question

ST Student thinking

SD Student discussion

FB Feedback



FILL+

https://osf.io/vrp7m/



Data

Discipline
Course/lecturer 
combinations

Number of 
lectures

Biology 2 4

Chemistry 2 12

Mathematics 21 108

Physics 9 60

Vet Science 9 50

43 234



Reliability (I)

• Three coders

• Iterative approach:

• Carried out at start, 
middle, end

Independent 
coding

Compute IRR

Discuss 
disagreements

Update 
manual



Reliability (II)
Training Coding Coding Coding

ILA 1

ILA 2

ILA 3

PFM 1

PFM 2

PFM 3

PFM 4



Results



Reliability

• Three coders by end of summer:

Measure
Percent

agreement
Krippendorff’s

Alpha
AC1

Inter-rater 95.7 0.852 0.956

Intra-rater 96.5 0.849 0.965



Reliability

• Three novice coders:
Training Coding

88% 93%Agreement with 
model answer

AC1 0.878

✔

Krippendorff’s Alpha 0.820



3. What patterns of classroom 
practices are in use at the 
University of Edinburgh?



Course profiles

Kinnear et al. (2020)



Interactivity

Kinnear et al. (2020)



Cluster analysis
• UG project group

• Replicating method of 
Stains et al. (2018)

• Found 3 clusters 
(proportion of LT 
high/med/low)

Interactive

Didactic

Semi-didactic



Mathematics lectures

Kinnear et al. (2020)



Peer Instruction

Question Thinking, 
voting Feedback Discussion Feedback

Question Thinking, 
voting Feedback



Duration of LT

Kinnear et al. (2020)



Lecturer questions

Kinnear et al. (2020)



Future directions

Comparison 
with COPUS Questioning Teacher 

intentions



Comparison with COPUS

?

?

FILL+ COPUS



Lecturer questions
Do you remember what 
Cauchy means, for a 
sequence to be Cauchy?

A’C′ is equal to kAC and 
B’C’ is equal to kBC. 
Therefore, now what?



Lecturer questions



Lecturer questions

• Class size as moderator?
• Further replication of Paoletti et al. (2018)

– question content
– wait time

Paoletti et al. (2018) Kinnear et al. (2020)

“56 questions per 80-min 
lecture”

mean of 10.7 per 50-min 
session

0.7 per minute 0.2 per minute



Teacher intentions
• Teaching Practices 

Inventory (Wieman & 
Gilbert, 2014)

• Comparing this with 
actual practice
– Smith et al. (2014) 

compared with 
COPUS



Conclusion

• FILL+ is a reliable (and efficient) 
classroom observation protocol

• It gives a wealth of data to analyse 
practices in detail



Thank you!
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