
Card Sorting Analysis Techniques

706.414 Seminar-Project

Mathias Blum

Graz, Tue 30 Jan 2024

Copyright 2024 by the author(s), except as otherwise noted. 
This work is placed under a Creative Commons Attribution 4.0 International (CC BY 4.0) licence

1 / 30

http://ratio_text_id


Agenda

● Introduction

● Manual Analysis
○ Preprocessing
○ Category Standardisation
○ Mindset Management
○ Participant, Card, and Category Statistics

● Statistical Analysis:
○ Similarity and Co-Occurrence Matrix
○ Similarity Map
○ Dendrogram
○ Label Suggestions
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Introduction

● What is card sorting? What problem does it solve?

● Create information hierarchies.

● Collaborative technique

● Sort and organise cards into meaningful groups.

● Gives good insight into how users think.

● Open card sorting.

● [Closed card sorting.]
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Card Sorting
● Give participants unsorted stack of cards.
● Ask participants to sort cards into meaningful groups
● Ask participants to label the groups.
● Ask participants to explain sorting strategy (mindset).

Used with kind permission of Keith Andrews. Information Architecture and Web Usability. Course Notes. Graz 
University of Technology, Austria, 17 Oct 2023. https://courses.isds.tugraz.at/iaweb/iaweb.pdf
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Raw Card Sorting Data

● A typical card sorting result dataset:

List of all 
used cards

Individual 
sorts of each 

participant

Category 
labels

Screenshot taken from Keith Andrews; Card Sorting Analysis Spreadsheet: 100 Products;
Information Architecture Course, FH Joanneum Graz, SS 2016. Unpublished.
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Card Sorting Analysis Goals

● Spot key patterns in your data.

● Derive useful insights for your project.

● Improve your information architecture.

● Understand how your users think.

● People group items in a way that makes sense to them.

● Understand the user’s mindset.
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Types of Card Sorting Analysis

● Manual analysis:
○ Intuitive and creative.
○ What groups do people form? (categories)
○ Identify the user’s mindset (grouping strategy).
○ What labels and descriptions were used?
○ Card placement - which card is placed into which group?
○ How accurately participants have grouped the cards?

● Statistical analysis:
○ Identify most consistent pattern.
○ Compare results from different groups of people.
○ Justify a recommendation.
○ Use of statistical methods (e.g. hierarchical clustering, k-means).
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Manual Analysis
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Card Sorting Analysis Process

● Exclude outlier sorts.

● Identify the participants mindset:
○ Participants may have used a different grouping strategy.
○ Split data by mindset (= grouping strategy).
○ Analyse one mindset at a time.

● Category standardisation:
○ Merge similar groups and give them a single meaningful name.

● Standardised matrix for each mindset:
○ Sorts of this mindset with standard category names.
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Exclude Outlier Sorts

● Outlier sorts can negatively affect results: 
○ e.g. participants, who did not make a serious attempt.

● Hard to spot outlier sorts, some rules of thumb:
○ Number of categories: Too few or too many, compare to average.
○ Vague category labels (e.g. “stuff”, “miscellaneous”).
○ Duplicate or synonymous category labels.
○ Time taken: Unusually short or long time.

10 / 30

http://ratio_text_id


Participant Statistics

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/
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Card Statistics

Analyse card placement:

● Categories: # categories 
each card sorted to.

● Frequency: # participants 
who placed each card in a 
category.

● Position: Average position 
(rank) of card in group 
[optional].

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/

12 / 30

https://www.optimalworkshop.com/
http://ratio_text_id


Mindset Management

● Identify grouping strategy (mindset) 
used for each individual sort.

● For example: shelf in supermarket, 
activity of use, ingredients for recipe, 
country of origin, ...

● Ask user to explain their mindset:
○ In-person (supervised), or post-study 

question (unsupervised). 

Screenshot taken from Keith Andrews; Card Sorting 
Analysis Spreadsheet: 100 Products;
Information Architecture Course, FH Joanneum 
Graz, SS 2016. Unpublished.
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Category Standardisation

● Participants use similar but not identical words to describe things.
● Create a list of all categories created by participants.
● Merge categories with similar names or ideas.

Screenshot taken from Keith Andrews; Card Sorting Analysis Spreadsheet: 
100 Products;
Information Architecture Course, FH Joanneum Graz, SS 2016. Unpublished.
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Category Standardisation

● Attention:
○ Always check category’s content!
○ Similar name does not 

necessarily mean similar idea!

● Agreement:
○ Measure of agreement among  

participants about which cards 
should belong to a 
(standardised) category.

Screenshot taken from Optimal Workshop
https://optimalworkshop.com/
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Category Standardisation

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/
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Correlation Count (Standardisation Grid)

● How many participants have sorted a card into a certain category:

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/
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Standardised Matrix

● Transform raw card sort data into standardised matrix.

Screenshot taken from Keith Andrews; Card Sorting 
Analysis Spreadsheet: 100 Products;
Information Architecture Course, FH Joanneum 
Graz, SS 2016. Unpublished.
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Standard Category Statistics

● Agreement = Total cards / (Sorters * Unique cards )
● E.g. 100 % = 12 / ( 3 * 4 )

○ All 3 participants have sorted the same cards into this category.

Screenshot taken from 
Keith Andrews’ spreadsheet
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Demos

Mindset Management with
Keith Andrews’ Spreadsheet

https://youtu.be/3hgqBimqKNc

Manual Analysis with
Optimal Workshop

https://youtu.be/hN_LNSXIF5Y

Manual Analysis with
Keith Andrews’ Spreadsheet

https://youtu.be/MVGDYmREsLE
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Statistical Analysis
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Similarity Matrix

● Shows how often two cards are sorted into same category.

Total number of sorts: 38

Screenshot taken from Keith Andrews; Card Sorting Analysis Spreadsheet: 100 Products;
Information Architecture Course, FH Joanneum Graz, SS 2016. Unpublished.
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Co-Occurrence Matrix

● % of participants 
who grouped two 
cards together.

● = normalised 
similarity matrix.

● Colour coding: start 
manual grouping 
with darker shades 
of blue.

Screenshot taken from Keith Andrews; Card Sorting 
Analysis Spreadsheet: 100 Products;
Information Architecture Course, FH Joanneum 
Graz, SS 2016. Unpublished.
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Co-Occurrence Matrix

● Matrix permutations: most closely 
related pairings clustered along 
diagonal.

● Clusters of related cards appear.

● Can be used to visually separate 
cards into categories.

● Darker color means higher % 
similarity.

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/ 24 / 30
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Similarity Map

● Similarity between cards shown as 
2D proximity.

● Algorithms:
○ Transform similarity matrix into 2D map.
○ Dimension reduction preserving similarity.
○ PCA, FDP, t-SNE, UMAP.

● Each point represents an individual 
card.

● Cards closer together were more 
frequently sorted into same category.

Screenshot taken from Enhanced Card Sorting Analysis in R
Michaela Kargl, Ajdin Mehic, Zoran Prodanovic, and David Seywald
706.057 Information Visualisation SS 2018, Graz University of Technology
https://courses.isds.tugraz.at/ivis/projects/ss2018/ivis-ss2018-g5-project-r-card-sort.pdf
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Similarity Map

● Manually select dense areas to 
create potential categories.

Screenshot taken from Enhanced Card Sorting Analysis in R
Michaela Kargl, Ajdin Mehic, Zoran Prodanovic, and David Seywald
706.057 Information Visualisation SS 2018, Graz University of Technology
https://courses.isds.tugraz.at/ivis/projects/ss2018/ivis-ss2018-g5-project-r-card-sort.pdf
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Similarity Map 3D

● Similarity visualised as 3D 
spatial relationship.

● Multidimensional Scaling:
○ Translate a table of 

similarities into a 3D map.
○ Dimension reduction 

preserving similarity.

● Potential categories are 
marked as polygons.

Screenshot taken from Optimal Workshop
https://www.optimalworkshop.com/
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Dendrograms

● Hierarchical clustering

● Cards grouped into 
clusters depending on 
similarity.

● Start with N clusters 
(each card).

● Recursively merge 
clusters.

● Choose granularity: # 
categories.

Screenshot taken from Enhanced Card Sorting Analysis in R
Michaela Kargl, Ajdin Mehic, Zoran Prodanovic, and David Seywald
706.057 Information Visualisation SS 2018, Graz University of Technology
https://courses.isds.tugraz.at/ivis/projects/ss2018/ivis-ss2018-g5-project-r-card-sort.pdf
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Label Suggestions

● Show category name 
suggestions for each resulting 
cluster.

● Frequency of category:
○ # participants who used a specific 

category for each item.
○ Show top 3 category labels.

Screenshots taken from Enhanced Card Sorting Analysis in R
Michaela Kargl, Ajdin Mehic, Zoran Prodanovic, and David Seywald
706.057 Information Visualisation SS 2018, Graz University of Technology
https://courses.isds.tugraz.at/ivis/projects/ss2018/ivis-ss2018-g5-project-r-card-sort.pdf
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Demos

Statistical Analysis with
Optimal Workshop

https://youtu.be/wa6WZ67zJAA

Statistical Analysis with
Keith Andrews’ Spreadsheet

https://youtu.be/OiQ-UiKFNSk

Enhanced Card Sorting 
Analysis in R

https://youtu.be/3aAnNcoO1V4
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