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Presenter
Presentation Notes
Hello everybody welcome back. This is Qiwei Britt He. I am a research scientist working at ETS, with research focuses on advancing methodology in process data analysis in large-scale assessments. Today, it is my great honor and pleasure to be invited by the IEA and DIPF, especially from Prof. Frank Goldhammer to give a talk related to …, which is a very interesting and important topic in process data studies.



Content
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What is logging documentation and why is it important?

How logging documents are developed?

What documents do we need?

Challenges in logging documents

Outlook and Recommendations

Presenter
Presentation Notes
To build up logging documentation is one of the core steps in the whole process of log data studies. But its importance has not been paid sufficient attention than they are deserved to be.I am very happy when Frank suggested this topic and include this important element in the workshop. In this presentation, I would like to share my understandings and experience in this topic from five perspectives. 



What are log file and logging documentation

• A log (data) file, in a computing 
context, is the automatically produced 
and time-stamped documentation of 
events relevant to a particular system.

• Logging is the act of keeping a log. 
Documents that produce in the 
logging process are logging 
documentation. 

• Logging documentation is a KEY.
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Presenter
Presentation Notes
Logging document is a key to unlock the log data. Log data could not LIVE without an accurate documentation.



Why logging documentation is important?

• Accessible document framework

• Bridge between raw log and item

• Comprehensive records

• Dynamic and meaningful interpretation

• Ensure standards and reproductivity

4

Log data ItemsLogging 
documentation

Presenter
Presentation Notes
The importance of logging document can be summarized from five aspects.Understand meaning and properties of log events with item informationTo know the meaning and properties of log eventsTo understand how log events represent actions within an itemTo be able to reproduce research work (open science)



Development of logging documentation
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Note on log file for PISA 2012 process data

7 units released
3-page general notes

8 units released
14 sheets codebook, 1462 entries

He, Q. & Gonzalez, E. (2019). Codebook for process data and 
response data files for released science units in PISA 2015 Field Trial.

Codebook for PISA 2015 (FT) process data Log Data Documentation (Framework) for PIAAC 

All domains log data released (with 
restriction), 10 web pages, 84 entries 
(aggregated level) , include item 
information

Presenter
Presentation Notes
The use of computer as assessment delivery platform provides possibility to develop scenario-based interactive items. As a result of the increasing complexity of innovative items, more log data were recorded and richer information needs to be compiled in order to make meaningful studies based on this new data source.The concept of logging document can be macro level or micro level. The Macro level could include comprehensive documents in a huge framework, such as PIAAC; or can also be on a micro level for building a codebook for specific items. We will start from micro level to develop a codebook, and then extend to consider what other files should be included in the macro level, that is, into the documentation framework.   

https://piaac-logdata.tba-hosting.de/index.html


Developing a codebook (log document)

• Developing a codebook is time consuming but 
valuable and helpful.

• Codebook tells us the meaning of actions, structures 
and process.

• A codebook is generally built in a hierarchical way,  
including general codes across items and unique 
codes for a specific item.

• Codebook can be made in a fixed format (usually 
spreadsheet) or dynamic format with item 
information showing simultaneously.

• It is important to validate codebook with item 
developers and content experts to check whether the 
understanding of action meaning is accurate.
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Developing a codebook – two approaches
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Item interface approach

• Familiar with item interface developers
• Interpretable clicks, clear structures
• Missing actions from keyboard
• Over-efforts on actions that may never be used

Data driven approach

• Multilevel logging documentation, may also support 
item/data release by different levels

• Principle: higher level  to lower level, action with higher 
frequency to lower frequency

Test-level log

Item-level log

Unit-level log



Machine-supported log document dictionary

8

• Combine manual and auto efforts in building up a dictionary
• Requirement on standard raw log data coding
• Sets of dictionary could be established for different program

Reference: Yamamoto, He, Shin, & von Davier, M. (2018).

Citation: Yamamoto, K., He, Q., Shin, H. J., & von Davier, M. (2018). Development and implementation of a machine-supported coding system for constructed-response items in PISA. Psychological Test 
and Assessment Modeling, 60(2), 145–164.



A joint document with log events and item
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Presenter
Presentation Notes
To know the meaning and properties of log eventsTo understand how log events represent actions within an itemTo be able to reproduce research work (open science)



Developing a dynamic codebook
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Cited from Goldhammer, F., & Hahnel, C. (2019). PIAAC log files and process 
data: what can the process data tell us about the process of test taking, 
workshop held by American Institutes for Research, Arlington, VA, USA.

Cited from He, Q. & Gonzalez, E. (2019). Opportunity versus Challenge: 
Exploring usage of log-file and process data in international large scale 
assessments, workshop held by Educational Research Center of Ireland and 
ETS, Dublin, Ireland.



What documents do we need in the framework? 

Log files
• Raw log files
• Structuralized 

datasets 
(timestamped 
event logs)

Codebook
• Log-item codebook 

(by multilevel) 
• (Dynamic) 

codebook

Item files
• Item description
• Scoring rules
• Interface
• Item calibrations 

and parameters
• Item design / 

optimal problem-
solving strategies

• Item sequence and 
position

Respondent 
• Response data 

(credits)
• Sample description
• Background 

information

Features
• Aggregated level 

and item level
• Sequence-based 

features (n-grams, 
action sequence, 
etc.)

• Cognitive features
• Timing feature

Data files
• Response data
• Process data
• Merged data
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Presenter
Presentation Notes
Based on the micro concept of logging documentation, we can extend to the whole picture in the document framework. There might be different sources to be included in this big umbrella, there are some key bones in my point of view.I believe the following session will talk more about extraction approach and tools on features, so I will not give many details here, but will list related reference at the end of my talk.



Challenges in logging documents

• Big sized log data is challenging for storage 
and developing log documentation. Manual 
work has to be involved in interpretation of 
log events and validation. 

• Log data is still as a “byproduct” in most 
educational assessments. Missing values in 
log events result in incomplete records in 
documentation.

• Confidentiality issue may also impact logging 
documents. Published data and 
documentation may not be matched. 
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Recommendations for future work

• To leverage efforts from multiple 
perspectives (e.g., item designers, 
researchers, content experts and 
etc.) in frontline to predefine 
information (hypothesis, features, 
strategies, etc.) that needs to be 
captured before the item is 
developed.

• To publish log data, log document 
and item interface (preferred) 
together. Unmatched information 
may cause less meaningful results.
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• To standardize coding of raw log data 
to enhance the proportion of 
automation in logging documents 
development.

• To keep log documentation 
maintenance, benefit for open 
science and reproductivity.



Reference
• A special issue of “Exploring Usage of Log-

File and Process Data in International Large-
Scale Assessments” in Large-Scale 
assessments in Education will be published in 
October.

Guest editors:
Qiwei (Britt) He (ETS)
Caroline McKeown (ERC) 
Jude Cosgrove (ERC)
Irwin Kirsch (ETS)

14

• Goldhammer, F., Naumann, J., Selter, A., Toth, K., Rolke, H., and Klieme, E. (2014). 
The time on task effect in reading and problem-solving is moderated by task 
difficulty and skill: insights from a computer-based large-scale assessment. J. 
Educ. Psychol. 106, 608–626. doi: 10.1037/a0034716

• Greiff, S., Wustenberg, S., and Avvisati, F. (2015). Computer-generated log-file 
analyses as a window into students’ minds? A showcase study based on the PISA 
2012 assessment of problem-solving. Comput. Educ. 91, 92–105. doi: 
10.1016/j.compedu.2015.10.018

• Han, Z., He, Q., & von Davier, M. (2019). Predictive Feature Generation and 
Selection Using Process Data from PISA Interactive Problem-Solving Items: An 
Application of Random Forests. Frontiers in Psychology, 10: 1421.

• He, Q., Borgonovi F. & M. Paccagnella, M. (2019). Using process data to 
understand adults’ problem-solving behaviour in the Programme for the 
International Assessment of Adult Competencies (PIAAC): Identifying generalised
patterns across multiple tasks with sequence mining. OECD Education Working 
Papers, No. 205, OECD Publishing, Paris, https://doi.org/10.1787/650918f2-en.

• He, Q., & von Davier, M. (2016). Analyzing Process Data from Problem-Solving 
Items with N-Grams: Insights from a Computer-Based Large-Scale Assessment. 
In Y. Rosen, S. Ferrara, & M. Mosharraf (Eds.) Handbook of Research on 
Technology Tools for Real-World Skill Development (pp. 749-776). Hershey, PA: 
Information Science Reference. 

• Lee, Y. H., and Haberman, S. J. (2016). Investigating test-taking behaviors using 
timing and process data. Int. J. Test. 16, 240–267. doi: 
10.1080/15305058.2015.1085385

• Tang, X., Wang, Z., He, Q., Liu, J., & Ying, Z. (2019). Latent feature extraction for 
process data via multidimensional scaling. arXiv preprint arXiv:1904.09699.)

• Yamamoto, K., He, Q., Shin, H. J., & von Davier, M. (2018). Development and 
implementation of a machine-supported coding system for constructed-
response items in PISA. Psychological Test and Assessment Modeling, 60(2), 145–
164.



Thank you very much!
Qiwei Britt He
qhe@ets.org
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