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Background

● Process data (i.e., log data) typically refers to data stored in log files generated by respondents' 

interactions with a testing platform. Information from process data is valuable for educational 

research and practice because it could provide fine-grained response processes and timestamps 

when students interact with computer-based assessment system.

● Research about the use of process data in the educational assessment increasingly developed 

recent years. But there is few systematic review about it.

● Therefore, the current systematic review aims to examine following research questions:
○ What types of process data have been used to examine test-takers' response process?

○ What kind of scientific topics have been investigated using process data and what are their findings?

○ What are the typical procedures for pre-processing process data?

○ What are the common approaches for analyzing and modelling process data? 3



Methods

● Followed PRISMA (Preferred 

Reporting Items for Systematic 

Reviews and Meta-Analyses) 

guidelines

● Search terms →

○ Process data 

○ Educational measurement 
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Methods

● Peer-reviewed journal articles, books, book 

chapters, dissertations, and conference proceedings

● Time: until November 2022

● Used Covidence to manage references

● Number of publications in each stage →
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Results: General trend

6



Results: Type of data
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● Type of process data used:

○ Response time 41%

○ Action frequency 30%

○ Action sequence 29%

          (They can be used jointly)

● Potential indicators for each 

data type → 



Results: Examined topics
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● Examined topics →

● Under each topic, prior studies explored 

different research questions by clustering, 

classifying, or making predictions.



● Response time
○ Pre-processing: log-transformation
○ Analyzing: 

1. Statistical and machine learning analysis
2. Measurement model:

Differential response time model;
IRT-latent regression model;
Multidimensional IRT model;
Generalized linear mixed model;
Social combination IRT model;
Bivariate generalized linear IRT model

● Action frequency
○ Pre-processing: z-standardization, 

generating new variables
(effort = α (average idle time on task / average 
total time to answer) + β (average total number of 
times changing answers/average total check 
views) + γ)

○ Analyzing: 
1. Statistical and machine learning analysis
2. Clustering
3. Measurement model: 

Differential item action;
Explanatory item response modeling;
Finite mixture model

Results: Pre-processing and analyzing



Results: Pre-processing and analyzing
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● Action sequence data is more complex than response time and action frequency.

● So, the important step in the pre-processing procedure is to extract information. 



Conclusion

● The current study detaily examined the use of process data in the educational assessment. We 

organized the types of process data, examined topics, pre-processing procedures, and data 

analyzing / modelling approaches in the previous empirical studies.

● This review can be helpful to anyone who has no idea about process data but would like to know 

the current development in this research area. In addition, the classification of three types of 

process data may be beneficial for researchers develop more appropriate measurement models.

● The limitations of this study includes:

○ Not included specific terms such as “response time”, “number of action” into search terms.

○ Classification for data type, pre-processing and analyzing approaches are subjective.
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Thank you for your listening !

For questions and comments, please contact:

Surina He surina1@ualberta.ca

Ying Cui yc@ualberta.ca 
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