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The University of Queensland (UQ) acknowledges
the Traditional Owners and their custodianship of
the lands on which we meet.

We pay our respects to their Ancestors and their
descendants, who continue cultural and spiritual
connections to Country.

We recognise their valuable contributions to
Australian and global society.

Building strong relationships between Aboriginal,
Torres Strait Islander and non-Indigenous peoples
is important to The University of Queensland and
its core business of education and research.

Through connections and partnerships, we build
and expand the body of knowledge for creating
change to advance ideas that benefit the world. In
the spirit of reconciliation, we work together to
develop and nurture these ideas.
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Course Learning Objectives

« Understand the importance of data literacy in Education.
« Learn how to interpret and apply data for better decision making.

« Gain hands-on experience in working with classroom data.
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Your Facilitator

With you today.

« Senior Lecturer, Business Information Systems (BIS), Business School

« Board Member, Chair / Independent Member, Audit & Risk Management
Committees

« Former KPMG Partner specialising in Governance, Risk and Compliance
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What is Data?

There are many definitions of data, depending on the discipline, domain and context. The word ‘data’ and
‘information’ are often used interchangeably.

Data definitions:

* Facts, images or sounds that may or may not be pertinent or useful for a particular task Economically, data
(Alter, 2002). is an asset, yet
legally and in
. . . ) i ) accounting practice
* Facts or information, especially when examined and used to find out things, or to make its no fully
decisions. (Hornby, 2015). recognised.

* Quantitative or qualitative; stored on analogue or digital media; collected through
observation, as part of digital transactions or simply as by-products of digital lives;
processed, structured, and analysed to be converted into information; about people,

things and systems. (World Bank, 2021) Datum is the

_ _ _ singular word in
 Data are measurements or observations that are collected as a source of information. Latin and data is

Data can exist in a various types and can be represented in different ways (Australian the plural form
Bureau of Statistics, 2024). ® of datum.

Images from Microsoft Windows Stock

» Indigenous data refers to information, in any format, that is about Indigenous Peoples,
knowledge systems, customs, resources or territories or that impacts Indigenous lives at
the collective and/or individual level (Rainie et al. 2019; Lovett et al. 2019).

Data Literacy for Educators 2025 9



Data Types

There are three general data types.

Unstructured: Data that is not pre-formed and exist in free-form formats such as text or
numbers without any implemented ordering.

* Examples: social media posts, text documents, audio files

* In Education: student essays, classroom video recordings.

Semi-structured: Data that has some structure but does not conform to a strict schema.

* Examples: XML (eXtensible Mark-up Language), HTML (Hypertext Markup Language),
JSON files.

* In Education: emails between staff and parents (metadata: sender, recipient, timestamp),
but free-form message content.
Structured: Data that is organised in a predefined format, making it easier to read and
understand by both humans and machines.

* Examples: credit card transactions, spreadsheets, relational databases

* In Education: student attendance records, standardised test scores (NAPLAN)

. Image licensed through Adobe Stock: 94353427
Data Literacy for Educators 2025 g 9



OF QuEENSLAND
What this Looks Like in Practice

Using the same data set, three different data types look very different.

Unstructured Data Semi-structured Data Structured Data
<University>
; . <Student ID="1">

The universily 'has ~oud . <Name>John</Name>

students. John's ID number is <Age>18</Age>

1, he is 18 years old and

already holds a B.Sc. degree. :/%etg(rj:f.Sc.dDegre» 2 David 31 Ph.D.

David's ID number is 2, he is 31 <Student ID="2">

years old and holds a Ph.D. <Name>David</Name> 3 Robert 51 Ph.D.

degree. Robert’s ID is number <Age>31</Age>

3, he is 51 years old and also <Degree>Ph.D. </Degree> 4 Rick 26 M.Sc.

holds the same degree as </Student>

David, a Ph.D. degree. 5 Michael 19 B.Sc.
</University>

Adapted from by J. Cardoso, in A.F. Salam and J.R. Stevens (Eds.). (2007). "Developing Dynamic Packaging Applications Using Semantic Web-Based Integration”.
Semantic Web Technologies and E-Business: Toward the Integrated Virtual Organization and Business Process Automation (p.11. Idea Group Publishing.
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What is Data Literacy?

Definitions are important.

« Being able to read, work with, analyse, and communicate with data (Bland, 2025).

« The knowledge, skills and dispositions to use data ethically for decisions about learning
and wellbeing (Queensland Government, 2025).9g

« Data literacy for teaching is the ability to transform information into actionable
instructional knowledge and practices by collecting, analysing, and interpreting all types of
data (assessment, school climate, behavioural, snapshot, longitudinal, moment-to-
moment, etc.).

« It combines an understanding of data with standards, disciplinary knowledge and
practices, curricular knowledge, pedagogical content knowledge, and an
understanding of how children learn (Gummer & Mandinach, 2015, p. 2).

Data Literacy for Educators 2025 13
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Why is Data Literacy Important?

Why are we talking about?

» Foundational skill for navigating modern life. » Supports equity for diverse learners by

_ _ enabling educators to identify learning gaps
« Askill set that educators must acquire and across socio-cultural groups through

nurture throughout their careers (Mandinach & monitoring performance trends by student
Gummer, 2016). demographic (Datnow & Hubbard, 2016).
» Data skills support core curriculum outcomes .

(numeracy, digital literacy, critical thinking), as
well as future workforce needs.

Elevates awareness of ethical and responsible
data use (privacy, transparency and fairness
in the handling of data).

* Increasing skills in data literacy enables
evidence-based decisions.

* Improved student performance.

* Better school outcomes.

Data Literacy for Educators 2025 14
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Conceptual Framework for Data Literacy

Integrating content and pedagogy with data literacy (Gummer & Mandinach, 2015).

Th ree primary interacting domains- Figure 1. Organization of data literacy conceptual framework

DaTa
LITERACY
FOR
TEACHING

1) Discipline specific content knowledge

Construct

2) Data use for teaching

- I

PEDAGOGICAL
CONTENT
KNOWLEDGE

3) Pedagogical content knowledge

CONTENT
KNOWLEDGE

Additional aspects include the ethical and responsible Domain
use of data, and considerations of the privacy of e

students (Gummer & Mandinach, 2015). - - - _/

The domain of data use for teaching includes the
components of the Inquiry process.

Components of the
Inquiry Cycle

AN

Beneath the inquiry cycle are subcomponents of the .
inquiry process, each comprising specific knowledge rronss || Quesmons | | o || Daratwro || meomsamion || ovrcomss

. NFORMATION INTO
and skills. N

DECISION
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MOVIng Beyond Content and Pedagogy(Mandinach&Gummer,2016).

Revised conceptual framework integrates elements of Schulman’s (1987) knowledge base for teaching.

° EmphaSiS on elements that had Clear Connection tO Figure 3.3. Revised Conceptual Framework for Data Literacy for Teachers
data use: ( . T
X mjeg: 'umc‘ui):n teg‘v:fsmm&:-v x:’%ﬁa’:‘f
* Knowledge of learners and their characteristics
. . . . General Pedagogical Knowledge of
(connects with the inclusion of multiple forms of data [mg ] { (- ] [ Edationa ]
beyond student performance). ‘ ‘ l
* Knowledge of educational contexts (classroom, school, -_—

community, cultures).

* Knowledge of educational ends, purposes, and values
(awareness of broader educational goals, why we teach). U

* Curriculum knowledge and General pedagogical I

knowledge.

.
" =il TN

“\( >
( Identify
Transform Transform
| P'amd UseData || Datalnto || Information g:abate
Information ||Into Decision L omes

L Quesnon? )

MANDINACH, E. B. & GUMMER, E. S. 2016. Data literacy for educators : making it count in teacher preparation and
practice, New York, N.Y, Teachers College Press. Page 47
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Domain of Data Use for Teaching

Revised conceptual framework (Mandinach & Gummer, 2016).

* The Inquiry Cycle is a process of moving from the
identification of a teaching problem to refining that into a
question (or set of questions) that can be examined
empirically.

* As the teaching problem / issue is defined, teachers must
identify and use data that might illuminate and refine what
the problems are.

* The cycle includes the need to interpret and draw insights
from the data to transform the data into information.

* Teachers then must transform information into decisions to
identify and implement a potential solution to the problem
or issue.

« The final component of the cycle is to evaluate the
outcomes of the inquiry cycle work when the solution is
implemented.

Data Literacy for Educators 2025

Figure 3.4. Domain of Data Use for Teaching
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MANDINACH, E. B. & GUMMER, E. S. 2016. Data literacy for educators : making it count in teacher preparation and
practice, New York, N.Y, Teachers College Press. Page 48
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Elements of Data Use

Revised conceptual framework (Mandinach & Gummer, 2016).

This figure displays the multiple subcomponents,
associated elements and sub-elements that define the
complex component of Use Data.

To identify possible sources of data, there is a need to
know that different data have different purposes; what
data is needed to answer the question?

Not all necessary and useful data will be immediately
available. There is a need to understand assessment
and identify and develop fair, reliable, and valid
assessments.

There is a need to understand data properties to
determine what is appropriate and valid data; use of
both quantitative and qualitative data to move beyond
a focus on numerical student assessment results.

Data Literacy for Educators 2025

Figure 3.5. Elements of Data Use
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MANDINACH, E. B. & GUMMER, E. S. 2016. Data literacy for educators : making it count in teacher

preparation and practice, New York, N.Y, Teachers College Press. Page 51
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Elements of Data Use

Revised conceptual framework (Mandinach & Gummer, 2016).

« Understanding data quality involves different

levels of knowledge and skills to determine data
accuracy, appropriateness, and completeness.

» Teachers must understand how to access and

retrieve data, often using disparate systems.

« Understanding how to analyse data is key to
effective data use.

« Teachers must know how to manage data,

especially as data sources and systems become

more complex.

» Key activities focus on organising and preparing
data for analysis, as well as examining the data.

Data Literacy for Educators 2025
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Figure 3.5. Elements of Data Use
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Choosing an Appropriate Visual Display

A logical taxonomy of charts and what purposes they support.

‘ I | »_"I W \
| y i R P L
« At a high level, the taxonomy divides the : —— , , - , —
. . Two variables Many Many 1zoma Finw itovna Cyctic date Noncyclc deta  Bingle or fow cacegones Mony catagorion
purpose into four different peritem  categories —r—s — —

. - ew categortes any periods Few peniods
purposes: comparisons, compositions, | S - I ;
relationships, and distributions. Py} ks

« It divides the branches into subcategories | s vl oW L
. \ . Tivo Comparison Ny an
based on the number of variables involved ot varistes | don & 1\
and time dependency of the visualisation. e PR
ERr— What would you like to show L D W— X ey,
i in your chart or graph? R - g
« There are many choices in building | ° ool | variaties 1% °."
. . . © Three
visualisations. © | variabies ; I
ompaosition
Thres
« Ageneral rule of thumb is to choose the - | | — “b
. . . Changing over time
simplest chart, as users will likely have a = J— 1 = Statk S
hard time following it. T ) o e e l — .
v'*'""ur"f'ut:w'.' .V'rrv'xi' "m"—., A'hvv---l-r-ur.‘.wv.. of Morer .‘i"l.!:rv‘ '_':‘(n '-.:'.m_:n'--u ot COMPINEnt:
D @ )
Hos SEs Aakd | LE

Sharda, R., Delen, D., Turban, E., & King, D. (2018). Business intelligence, analytics, and data science (4th
Data Literacy for Educators 2025 ed.). Pearson Education, Limited. 20
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The Quality of Data
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Data quality is the degree to which a particular data set meets a users’ requirements. Common dimensions of data

quality include:

Completeness
* Allrequired data is present, with no missing records or fields.

* Example: A student’s profile in the school database includes name,
date of birth, and parent contact details. Medical information is not
captured.

Accuracy

* The degree to which data correctly reflects real-world object or
event.

* Example: A student’s grade is recorded as an A in the system, but
the marked paper shows a C.

Timeliness
* The extent to which data is up to date and available when needed.

* Example: Attendance data is updated weekly instead of daily.

Data Literacy for Educators 2025

Validity

* The degree to which data conforms to defined format, rules and
business requirements.

* Example: A student’s date of birth is entered as 00/13/2026 (invalid).

Reliability
* The consistency of the data across sources and time.

* Example: NAPLAN results reported in the school dashboard match
those in the national database.

Uniqueness
* The degree to which each record is distinct, with no duplication.

* Example: A student is entered twice in the system with different first
(i.e. Jackie Smith and Jacquelin Smith).

22
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The Data Dictionary

Why do data dictionaries matter?

« Adata dictionary is a centralised repository that defines and
standardises the meaning, format, and usage of data Data Glossary
elements within a system, or an organisation.

General Terms Student Definitions Faculty Definitions
« Data dictionaries can be used to ensure that all users and = Applied/Admitted
stakeholders interpret data terms consistently — this supports " fenieet e
both data quality, data governance, and communication. Attrition Credit Hours

« Within this course, let’s consider a data dictionary as a
decision enabler:

* Avoids disputes over ‘whose numbers are right'?
* Measures and KPlIs are consistently defined.

* Facilitates trust in dashboards and reports.

Data Literacy for Educators 2025

* Retention Rate

Enrollment

« First-Time In Any College (FTIAC)
» Graduate Student

+ Dual Enroliment

« Full-Time Student (Undergraduate),
« Part-Time Student (Undergraduate),
+ Transfer Student

* Undergraduate Student

« Full-Time Student (Graduate)

+ Enroliment

« Full-Time Student (IRIM definition),

« Official Record (OR)

» Opening Term (OT)

* Credit Hour

Graduation

* Degrees Awarded

* Graduation Rate

Student Demographics

+ Non-Degree-Seeking Student

* Degree-Seeking Students

* Race/Ethnicity

« Part-Time Student (Graduate)

« Part-Time Student (Undergraduate)

* Student Classification

23
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Exploratory Data Analysis

One way of understanding the quality of your data is to use Exploratory Data Analysis (EDA).
The goal of EDA is to identify quality issues and understand what data is, rather than to discover patterns and
correlations in data.

A basic form of EDA involves opening data in a text editor and looking at individual records and values. Statistical
methods could then be used to explore issues more systematically.

Through EDA data quality issues can be identified, such as:
* Duplicates

« Missing or incomplete fields

* Inconsistent formats or measurement units It is common to face data quality
and inconsistency challenges
* |Inaccurate data when combining multiple

datasets that have different
schemas or are populated with
different rules.

Data Literacy for Educators 2025 24



Example of Data Quality Issues

The demonstration uses a real dataset with errors to showcase typical data quality problems.

CaseNumber Registration Category firstName middleName lastName
Accuracy

006A00005 Guilty 10/31/2011 Baltimore Eugene Smith
009G14291 Guilty Incarcerated Craig Williams
011D04321 Guilty 09/15/2011 Out-lining Dontay Purnell
Jurisdiction
012C0O1639 guilty 11/26/2012 Baltimore Howard Nicholas Motley
Uni 044J12261 Guilty 6/01/11  Out-lining Frank Joseph Blank
niqueness Jurisdiction
044J12261 Guilty Incarcerated Kenneth Wayne Locus
1.08E+224 Guilty Incarcerated Michael Mott
Accuracy 01K04873 60 10/24/2012 Baltimore Joseph Lee Griffin
Guilty cerated Markie Cole
Guilty 1/02/13 Kali Alexander Moulton
_ Completeness
| Validity
Data Literacy for Educators 2025 25
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Activity

Image licensed through Adobe Stock: 414170288
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Fairplay Vouchers

The Fairplay Program, open to Queensland children aged between 5-17 years of age provides a $150
voucher for children to use towards their sport and active recreation membership.

Tasks

1) Download file “Voucher_Data_extract.xIs” and explore the dataset.
Alternatively, review a hardcopy of the data.

2) Review the supporting Data Dictionary for the data set.

3) ldentify 10 data quality issues. Highlight these issues using ra

Time Allocation

* ldentify data quality issues = 20 minutes.

(o Kook \ohdaig® F N /
bt bt St <2 A

* Class debrief = 5 minutes
Entire open data set available at www.data.qld.gov.au (41700 rows).

Data Literacy for Educators 2025 27
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Data Challenge

Student Academic Achievement — Open Data

Tasks 1. How many students are in each year level?

1) Download file “Academic Achievement Data.xlIsx”. 2. What is the most common achievement result?

2) Use the following questions to help explore the dataset. ‘ 3. How many different languages (MLOTE) are
represented in the data set?

Time Allocation 4. What proportion of students in Year 4 achieve a
grade level of B?

* Explore data set and dictionary = 5 minutes
5. How does achievement distribution change as

» Identify at least 2 data insights = 25 minutes students progress from Year 1 to Year 10?

» Create simple visuals to communicate these insights = 10 minutes 6. Inwhich year levels are the highest and lowest

i ?
«  Debrief = 5-10 minutes achievement results concentrated®

Data Literacy for Educators 2025 28
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SOme I nSIg htS Year Total Afs?EFF§SLAND

1 96
2 8
3 17
4 52
5 27
6 6
7 9
8 8
9 7
10 6
11 8
12 1
PY 63
Grand
Total 308

Year 4 Achievement Results

DISTRIBUTION OF LANGUAGES
100.00%
C 1 ] English,
89.61%
. B ] 80.00%
S
é D I ] 60.00%
A
40.00%
N 3
Pidgin, nfd, 20.00%
0 5 10 15 20 25 s Welsh, 0.97% Irish, 0.97%
No. of Students I — = 0.00%
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Which Data Tools Do You Use to Inform Your Teaching / Practice?
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Padlet
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Google Forms

« Google Forms can be used to collect, organise
and analyse data.

* In the classroom, typical applications include
collecting assignment data, creating quizzes,
and gathering feedback.

« Offers various question types, customisation
options, and real-time data analysis
capabilities.

Google Forms

« Data collected through Google Forms can be
exported for further analysis, aiding in data-
driven decision-making.

Data Literacy for Educators 2025 34



Open your Google Form

Start with responses.

Begin by selecting the Google Form which
contains responses.

* Note: if starting with a new form, you must
disseminate the form link and allow sufficient
time for users to complete.

* Ensure the form is properly configured to collect
the required data and respondent information
effectively.

* Verify that the form's access permissions are
appropriately set to gather submissions from
the target audience.

Data Literacy for Educators 2025
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= B Forms

Q  Ssearch

Start a new form

Student Feedback Form

9 Opened 14:4
&) Opened 14:4

Contact Information

RSVP

Owned by anyone v

@

Template gallery £

e

Party Invite

B Az O
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Access the Responses

Navigating Data

« Within the created Google Form, locate

and click on the "Responses" tab — this B scentfecsbackfom 0 % B O ©® 5 e o & meez @
serves as the central hub where you'll find Cuostons _foporses @ Setngs 7o
consolidated response data, ready for Sy
analysis. N
nsights
« Familiarise yourself with the layout of the

0/0 points 0/0 points 0-0 points

"Responses” tab, which provides multiple
options for data exploration. :

» Note: the tab dynamically updates, 2 )-

reflecting responses as they are i °
submitted, offering a real-time view.

Total points distribution

No. of respondents

Data Literacy for Educators 2025 36
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Explore Summary & Individual Responses

Understanding Trends

Review the automatically generated response
summary for initial overview insights which
includes visual representations such as charts
and graphs to highlight response patterns.

|dentify frequently selected choices or
response trends to quickly grasp dominant
opinions from your survey data.

Analyse the summary visualizations to reveal
overall sentiment from survey respondents
about the questions asked.

Switch to the 'Individual' view to examine each
respondent's answers for a more granular level
of analysis.

Data Literacy for Educators 2025

@ Mathematics |
@ Physics |l
Chemistry 11l
@ Computer Science Fundamentals
@ Literature and Criticism

Which of the following teaching methods did you find most effective? (Select all IO copy chart
that apply)

6 responses

Lectures
Group discussions 5 (83.3%)

Practical exercises

Case studies

What suggestions do you have for improving the course?

5responses

More office hours.

First, the textbook is just awful. It is very much out of date for a discussion on modern literature, a period
which apparently is understood to finish in 1972. Perhaps Dr Filox needs to update her textbook?

Second, the lecture time is awful (5pm to 8pm on a Friday? Seriously?) and the lecture theatre smells like

an old caravan after Burning Man. | am undertaking a Masters of Cyber Literature, and | do not understand
why a flagship program is not treated with the importance that it deserves.
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Data Tools

A\ NotebooklLM

Data Literacy for Educators 2025

THE UNIVERSITY
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NotebookLM can be used to help analyse a
variety of data types, uploaded by the user.

The Al works within the context of your own
content. It can provide educators with tools to
explore a vast amount of information, take notes,
ask questions, and organise information
efficiently.

NotebookLM uses Google's Gemini model to
generate flashcards, quizzes, and reports for
enhanced learning.

Linkage with Google Docs, allowing users to

upload documents and synthesise information
effectively and quickly.
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Getting Started with Notebook LM

« Navigate to the NotebookLM
website and log in using your
Google account.

* You will then be prompted to
create your first notebook —
simply click on “Create”.

» 5 different options for how to
upload documents.

Data Literacy for Educators 2025

Add sources C¢ Discover sources

Sources let NotebookLM base its responses on the information that matters most to you.
(Examples: marketing plans, course reading, research notes, meeting transcripts, sales documents, etc.)

Upload sources

@ Google Drive & Link [ Paste text

B GoogleDocs @ Google Slides ED Website &8 YouTube B Copied text

m Source limit

g Al Insights NotebooklM for School Data Analysis
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The NotebookLM Dashboard

The Notebook Guide is a dashboard
Wh iCh CO ntai n S : [Q) Storytelling with Data for Decision Making A Analytics | | () share | ¢ Settings

Sources Studio

¢ Dpiscover _,||f

« An automatically generated
S u m m a w Of yo u r u p I Oa d e d Are you solving the right problem Thomas WW HBR.pdf m off 14

Storytelling with Data for Decision Making

d O C u m e n tS Choose an Appropriate Visual Display.pdf ?ources

The provided texts explore various approaches to problem definition and reframing, high
ruggle to identify the correct problems tc . Several sourc c : Slorytellmgjwllh Data for Decision...
ce - 116d ago

Mind Map Reports v

Dwayne Spradlin HBR Problem Definition.pdf

in, introduce methodoloy ike reframing problems to uncover unexpected solutions

MSHEELP_DEDM _Day 2 MASTER.pdf ue to "annoying wait times" to find a more elegant

. i e further guides users through establishing the need, justifying it, e e e =
[} u g g e S te d q u e Stl O n S yo u l I l ay Wa nt Problem_Definition_Slides.pdf contextualising the problem, and writing a comprehensive problem statement to foster innovation. 17 sse

Additionally, the importance of effective data visualisation and storytelling is emphasised to communicate

" _ _ . insights, engage holders, and support decision- offering lessons on understanding context, Reframing Problems for Impactful Solutions
Reframing Hospital Problems for Impactful Solutions 117d ago
O a S a a re a I O re O yo | l r choosing appropriate displays, eliminating clutter, and focusing attention. These resources "
that diagnesing the right problem is paramount for ing impactful and sustainabl 2

Reframing Problems for Impactful Solutions complex environments like healthcare. Reframing Problems for Impactful Solutions

Save to note
¥ New note

121d ago

B Addnoe Audio Overview off Mind map

 Buttons to create an audio overview,
a video overview, mind maps and
re ports_ vstematically identify and reframe problems to unlack innovative and impactful solutions?
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Asking Questions

NoteBookLM allows you to ask questions
about the documents / sources you have
uploaded.

» Click one of the “suggested questions” or start
typing your own questions in the bottom of the

page.

* In addition to answering the question,
NotebookLM provides specific citations
showing you where it got its answer from.

* These are shown as numbers in grey ovals
next to the information. When you hover or
click on the number, the specific location in the
document appears.

Data Literacy for Educators 2025

@ Storytelling with Data for Decision Making

Sources D

¢ Discover

Are you solving the right problem Thomas WW HBR.pdf

Choose an Appropriate Visual Display.pdf

Dwayne Spradlin HBR Problem Definition.pdf

MSHEELP_DEDM_Day 2 MASTER.pdf

Problem_Definition_Slides.pdf

Reframing Hospital Problems for Impactful Solutions

Reframing Problems for Impactful Solutions
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¢ Refresh

What are the 5 top takeaways?

Here are the 5 top takeaways regarding problem definition and reframing, drawn from the

provided sources:

1. Organisations habitually misdiagnose problems, leading to significant costs and
ineffective solutions. A substantial majority of C-suite executives (85%) surveyed
agreed that their organisations were poor at problem diagnosis, with 87% stating this
flaw incurred significant costs 1 . Managers often rush into solution mode without
thoroughly understanding the actual problem 1 ... . This lack of rigour in defining
problems undermines innovation efforts, wastes resources, and results in initiatives that
are not strategically aligned 4 5 . The problem isn't usually in solving, but in figuring
out whattosolve 1 3.

2. Reframing a problem is crucial for generating creative and impactful solutions.
True breakthroughs often arise from an alternative definition of the problem rather than
merely digging deeper into the initialone 3 6 . Reframing isn't about finding the ‘real’
problem, but about identifying a better one to solve, acknowledging that problems are
typically multi-causal 3 ... lllustrative examples include shifting the “slow elevator
problem” to "make the wait feel shorter” (solved with mirrors) 7 .. and reframing the
“dog adoption problem” to “keeping pets with their original families” by addressing
poverty (solved with shelter intervention programmes) 8 ...

3. Applying structured processes and practices is essential for rigorous problem
definition and effective reframing. Comprehensive diagnostic processes like TRIZ, Six
Sigma, and Scrum can be powerful but are often too complex and time-consuming for
daily use 14 . Simpler, iterative approaches are needed 14 15 .

- Spradlin's four-step process for problem definition involves establishing the need

at are the six lessons for storytelling? How does reframing problems help?
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Generating ldeas & Notes

Users can ask the Al to generate ideas in
the chat page which can be saved as a
‘Note'.

» There are two types of notes: written and Al
generated. Written notes are notes you type in
yourself. To create a new note, click “Add
note” at the top of the notes page. This will
generate a new, blank note for you.

» These functions enable users to quickly and
easily consolidate thoughts into one organized
area. Note: any unsaved chat disappears
when you leave the notebook.

Data Literacy for Educators 2025

@ Storytelling with Data for Decision Making

Sources

¢ Discover

Are you solving the right problem Thomas WW HBR.pdf

Choose an Appropriate Visual Display.pdf

Dwayne Spradiin HBR Problem Definition.pdf

MSHEELP DEDM_Day 2 MASTER pdf

Problem_Definition_Slides.pdf

[ Reframing Hospital Problems for Impactful Solutions

[ Reframing Problems for Impactful Solutions

D

Chat @ Refresh

s themselves 25 ... aining problem defini
ul reframe 25 .
nts % ...

redefine problems. Guestioning the objective involves clarifying
lead to solutions in entirely different ' o
understanding the underlying
analysing positive exceptions—i where the problem did not o :an uncover hiddes
ies for new problem framings and solutions 25 _. . This approach can also make dis:
sing on success rather than failure 3 .

¥ savetoncte {0 OB

Find solutions to the top 3 problems in this document

Here are solutions to the top three problems identified in the st
1. Organisations being poor at problem diagnosis and managers rushing into solutions.

‘The Problem: A significant majority of C-suite exet ee their organisations are bad at problem diagnosis, and
87% state this fla nificant costs 1 . Mar n by a desire for a ften rush into solution mode without
thoroughly understanding the actual problem 1 2 . This lack of rigour unds vation, wastes resources, and
leads to initiatives nat aligned with strategy 3 .

Solutions and Approaches:

« Implement Structured Problem Definition Proce
frameworks like TRIZ, Six Sigma, or Scrum that are toc

ring diagnostic processes with complex

¥ Jump 1o the bottom s .
L LLDiiN il e 4 ,onganisations should adopt simpler,

What are three benefit
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A Analytics (3 Share

Studio

gt

Audio Overview Video Overview

e (&

Mind Map

B Effective Problem Reframing: Solutions and Case...
Smryte\lins with Data for Decision... % >

Reframing Hospital Problems for Impactful Solutions

Reframing Problems for Impactful Solutions

Reframing Problems for Impactful Solutions

New note
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Podcast Generation with Notebook LM

Users can create customised
podcasts with two Al voice discussing
your data sources.

» As of September 2025, there are 4
different podcast formats.

« Users can choose multiple languages
and one of three different podcast
lengths.

« Additionally, customisation can be
provided via prompting.

Data Literacy for Educators 2025

@ Storytelling with Data for Decision Making

Chat ¢ Refresh
-t Customise Audio Overview

Format

Are you solving the right problem Thomas WW HBR.pdf Deep dive Brief Critique Debate

A lively conversation A bite-sized overview to An expert review of your A thoughtful debate
between two hosts, help you grasp the core sources, offering between two hosts,
unpacking and connecting ideas from your sources constructive feedback to illuminating different
topics in your sources quickly help you improve your perspectives on your
-adlin HBR Problem Definition.pdf material sources

100se an Appropriate Visual Display.pdf

MSHEELP_DEDM_Day 2 |
Choose language Length

Problem_De on_Slide f English v Shorter Default Longer

Reframing Hospit:
What should the Al hosts focus on in this episode?

Things to try
- Focus on a specific source (‘only cover the article about Italy’)
- Focus on a specific topic (‘Yjust discuss the novel's main character’)
- Target a specific audience (‘explain to someone new to biology’)

Generate
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Activity

Image licensed through Adobe Stock: 414170288
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| R or st
Hands-On Exploration

Work through the following tasks and explore NotebookLM’s capabilities.

Tasks

1) Open NotebookLM and sign in with your Google Account.
2) Create a new notebook and title it “My Teaching Assistant”.

3) Upload pre-prepared source materials.
* Using the documents as a source, ask NotebookLM to write a summary explaining the importance of Science within the
Year 4 Curriculum.
* Review the response. What do you notice? Add a note capturing your initial observations.
» Discover/ add 4 other relevant sources and upload these into your new notebook.
* Use the chat prompts to discover other insights across the sources.
* Use the Mindmap function across selected sources. Explore the connections.
* Explore other Notebook functions.

Time Allocation

e 30 mins
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| R or st
Hands-On Exploration

Work through a series of data quests to explore NotebookLM’s capabilities.

Debrief
1) How can you see yourself using NotebookLM in your work?
2) What are the potential benefits and challenges of using an Al tool like this?

3) How could this tool help with data organisation and decision-making in your classroom?

Time Allocation

* Pair discussion: 10 minutes

e Class share: 10 minutes
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Data Exploration




OF QuEENSLAND
Student Attendance and Performance

In this activity we will explore the relationship between student attendance and growth in reading from Years 3 to 5.

Activity Tasks

1) Download the dataset 4) Calculate the average Growth_reading for each Attendance
“Y5_Attendance. NAPLAN_Dataset xIsx". band. Use AVERAGEIF or create a PivotTable.

2) Complete the following 5) Explore the data, create simple charts to assist with analysis.

* Check the data dictionary Reflection Questions
* Sort the dataset by Atftendance_% (highest to lowest). - What patterns do you see between attendance and growth?
° Look at Growth_Reading a|ongside attendance. - Is there a?point (threshold) where low attendance leads to a clear drop
in growth”
* What do you observe?
y - Are there any exceptions?
3) Inserta new column: Attendance_Band, use these categories: - What other data points would be useful to include in this dataset, why?

* Excellent = 95%+

* Good =90-94%

* Atrisk =<90%

Fill the column by assigning each student to a band.

Time Allocation
e 30 mins
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Next Steps
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Where to From Here?

A moment for reflection.

Course Learning Objectives

* Understand the importance of data
literacy in Education.

 Learn how to interpret and apply
data for better decision making.

« Gain hands-on experience in
working with classroom data.

Start with a small project:
* Select a manageable data set. Use GoogleSheets to organise and visualise the data.

*  Explore how GoogleForms could be used to support a deeper understanding of student
learning preferences.

Collaborate with colleagues:

*  Form a small group / community and discuss how you are using data in the classroom.
Share insights, challenges, successes.

Try NotebookLM for deeper analysis:

* Use NoteBookLM to analyse school-related documents. Create notes and summaries
within your notebook to help make connections between different data points. Identify
patterns or outliers that can inform your practice.
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