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Introduction

Socio-economic fields:

➢ Last two decades

➢ Big Data era (Klašnja-Milićević et al., 2017)

• Large amount

• Great variety

• Data Science

• New technological tools
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Introduction

Educational field:

➢ Datafication (Jarke & Breiter, 2019)

➢ E-learning platforms (e.g. 
MOOCs)

➢ Collection of data

• On all levels

• About all processes
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Introduction

Socio-economic fields:

➢ Big Data era (Klašnja-Milićević et al., 2017)

• Large amount

• Variety

• New tool for analysis

Educational field:

➢ Datafication (Jarke & Breiter, 2019)

➢ E-learning platforms (e.g. 
MOOCs)

➢ Collection of data

• On all levels

• About all processes

Data-intensive computational methods

for data analysis 
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Focus of our study

Textual data in Science Education Research

➢ Data features:

• Medium-sized volume

• Context-specific

➢ Data sources:

• Interviews

• Textbooks

• Written comments

• Written tasks

• Questionnaire open answers

(Fesler, 2019)
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Our dataset

Individual essays in Italian language

➢ Projects: PLS & FEDORA

➢ Collection years: 2018-2021

➢ Students age: 17-19 y. o.

➢ Essays quantity: > 220

➢ Essays length: 1 page each 
(around 400 words)

(Barelli et al., 2022)

Project aim: to foster youngsters’
ways of coping with images of the
future through science education
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Our dataset

Individual essays in Italian language

➢ Projects: PLS & FEDORA

➢ Collection years: 2018-2021

➢ Students age: 17-19 y. o.

➢ Essays quantity: > 220

➢ Essays length: 1 page each 
(around 400 words)

(Barelli et al., 2022)

➢ Essay task: “your future life in 2040”

• Where they imagine to live

• Kind of life

• Types of problems (in their daily life,
community and society)

• Possibilities and new opportunities

• Objects, the city and the environment

• Their social life
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Research issue

Textual data in SER

➢ Data features:

• Medium-sized volume

• Context-specific

Traditional Qualitative method

Vs

Data-intensive method

+ Digitalisation

Data science techniques 
availability

Reflection 
on 

methods
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Our aim

Developing an epistemological and methodological reflection

➢ Textual data in SER (medium volume, context-specific)

➢ Qualitative and data-intensive computational methods

…NOT a mere technical reflection to establish which method is the best…

Research Question

When analyzing a corpus characterized as above, how is the
extracted knowledge characterised by the choice of a qualitative or a
computational data-intensive method?
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Method

Case study

Methods comparison

• Effort to produce the knowledge 
• Quality of the knowledge achieved 
• Method limits and strengths

• “Essays dataset” analysis
• Two separate methods
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Case study: data analysis with method #1

Reflexive Thematic Analysis (qualitative method) (Braun & Clarke, 2019)

➢ Bottom-up process

➢ Immersion into the data

➢ Triangulation phases               Finding shared themes among analysers

➢ Sub-themes refinement

➢ Sub-themes clustering

Significant themes 
recognition

Theory 
development

Students’ attitude 
toward imagined future 

comprehension
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Case study: results

Thematic Analysis

➢ “The big matrix” 

• 9 main themes

• Several sub-themes

• Different perspectives

➢ Deep researchers’ immersion and 
familiarity with data

Themes and sub-themes found using a Thematic 
Analysis of the students’ essays
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Case study: limits

Thematic Analysis

➢ “The big matrix” 

➢ Time-consuming: 1/4 essays 
analysed

➢ Loop of refinement of themes →
No saturation

➢ No theoretical pattern

Themes and sub-themes found using a Thematic 
Analysis of the students’ essays



15

Case study: limits

Thematic Analysis

➢ “The big matrix” 

➢ Time-consuming: 1/4 essays 
analysed

➢ Loop of refinement of themes →
No saturation

➢ No theoretical pattern

Themes and sub-themes found using a Thematic 
Analysis of the students’ essaysExit from the loop?

1. Step back to look at data from a new distance 
2. Searching for new lenses of analysis and top-down analysis 
3. Awareness of theoretical framework (polarization)
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Case study: data analysis with method #2

Latent Semantic Analysis

➢ Topic modeling method

➢ Data-intensive → bottom-up process

➢ Mathematical method: singular values decomposition

➢ Semi-automatic computational method:

• Customised pre-processing steps (lemmatization, tokenization, 

stopword removal, extra stopwords definition and removal)

• LSA algorithm

• Mathematical criteria to determine the number of topics

(Blei, 2011)
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Case study: results and limits

Latent Semantic Analysis

➢ 7 lists of correlated words 
(patterns)

➢ Each list represents a topic 
contained into the essays

➢ Too generic lists 

• Difficult interpretation

➢ Sensitive to small task changes

➢ All essays included in the analysis Examples of lists of words (translated from 
italian) for two different topics
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Case studies comparative analysis

➢ Grid of analysis elaboration

• Lenses of analysis choice to address our RQ

➢ Separate methods description with respect to the grid lenses

➢ Critical evaluation and comparison

• Originality
• Interpretability
• Generalizability
• Applicability to 

research or teaching

• Benefits
• Limits
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Latent Semantic Analysis

Knowledge 
production effort

Epistemic quality

Methodological 
constraints

Results

Thematic Analysis

• Iterations 
• Triangulations 
• Nine analysers

• Pre-processing
• Computational skills
• One analyser
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Latent Semantic Analysis

Knowledge 
production effort

Epistemic quality

Methodological 
constraints

Results

Thematic Analysis

• Iterations 
• Triangulations 
• Nine analysers

• Pre-processing
• Computational skills
• One analyser
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Latent Semantic Analysis

Knowledge 
production effort

Epistemic quality

Methodological 
constraints

Results

Thematic Analysis

• Iterations 
• Triangulations 
• Nine analysers

• Pre-processing
• Computational skills
• One analyser

Good Interpretability

Low

Good Generalisability

Low
Generalisability
Originality 
Applicability

Interpretability
Originality**  
Applicability
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Latent Semantic Analysis

Knowledge 
production effort

Epistemic quality

Methodological 
constraints

Results

Thematic Analysis

• Iterations 
• Triangulations 
• Nine analysers

• Pre-processing
• Computational skills
• One analyser

Good Interpretability

Low

Good Generalisability

Low
Generalisability
Originality 
Applicability

Interpretability
Originality**  
Applicability

PRO Deep immersion 
in the data

CONS Time-consuming

PRO Scalability
CONS Suits better with 

larger dataset
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Latent Semantic Analysis

Knowledge 
production effort

Epistemic quality

Methodological 
quality

Final evaluation

Thematic Analysis

COMPLEMENTARY COMPLEMENTARY
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Combination of the strengths → Mixed methods (Johnson & Onwuegbuzie, 2004)

Possible future directions of work

Qualitative methods

Vs

Data-intensive methods

Traditional Qualitative method

Vs

Data-intensive method
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Expert contribution 

+                                   → Informed Machine Learning (Von Rueden et al., 2021)

Computational methods

Possible future works
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