Pilot Study on Building Math
Factual Fluency and Self-
Regulation

Using Leitner System
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Current Reality

Many LPL struggle with
basic mathematical facts

Poor Memory Retention and
Lack of self-regulation skills
compounds learning
difficulties

Students develop fixed
mindset beliefs about their
mathematical ability

Achievement gaps continue
to widen



What we
hope to
achieve?

Primary Aims

Improve Mathematical Factual Fluency
* P1: Addition and Subtraction within 20

* P2 & P3: Multiplication and Division (2 to
10 times table facts)

* Increase speed and accuracy

* Develop Self-Regulation Skills
» Self-assessment abilities

* Goal-setting and monitoring through
reflection



Students who set their own
goals show greater
persistence

What Resea rCh Students' beliefs about their
potential profoundly shape
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Self-regulation and growth

mindset together create
powerful learning conditions




The Leltner

System +
Self-
Regulation

What s it?

Spaced repetition system using flashcards in
different envelopes

Block practice first and then Interleaved practice:
mixing different types of facts

Students move cards based on their confidence
and accuracy

Students learn at their own pace

Built-in self-assessment and progress tracking

Built-in goal-setting and self-reflection
opportunities
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https://youtu.be/oH-_3NBquSs?si=bY-Kvd5etG9H04d4
https://youtu.be/oH-_3NBquSs?si=bY-Kvd5etG9H04d4

The Leltner

System +
Self-
Regulation

Why it
Works?

Students set personal targets and reflect on
progress

Distributed practice improves long-term
retention over massed practice

Promotes metacognition and self-monitoring

Builds confidence through visible progress

Develops growth mindset through effort-based
advancement

Develops ownership through self-assessment
and goal adjustment



Weekly:

@ Goal Setting for the week

H It
10 min: Leitner System (on factual fluency)
ike?
l I ke ® 40 min : new content instruction (as per planned

by teacher)

Daily:

A

10 min : self-reflection




Promoting Self-Regulation Through Target Setting

Students set learning
targets at their own
pace.

Students write down
specific achievement
dates for each
milestone.

Example in Achievement Booklet

My Tracking Chart

| can do addition
within 10.

Date: 20 Mar 2026

| can do subtraction

o Date: 24 Mar 2026
within 10.

| can do addition Date: 27 Mar 2026
within 20.
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@ Goal Setting for the week
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* Weekly Goal-Setting:
* "This week | wantto master ___ facts"

Goal * "l will practise for ___ minutes each day"
Setting:
What « Daily Self-Reflection on Growth:

* “l have become better at converting fraction to decimal
Students (arowth)
Wiu. Lea rn to * Before : | used to convert % to 1.4
DO * Now: |_convert % to 25/100 to 0.25 (evidence)”

* "What will | do differently?” ,

P 4




What we want to find out

P

Timeline for Fluency Achievement Key Factors for Success:
How long does it take low progress learners to What implementation conditions and routines
achieve factual fluency for each mathematical maximise learning gains?

fact?

How do student beliefs and attitudes change
over time?

Which students benefit most from this
approach?

How does improved factual fluency impact
overall mathematical confidence of these
students?



Data Factual Fluency:

Collection e Addition and Subtraction
within 20

Pre- e Multiplication and Division

Intervention Facts

— Pre Tests 2. Survey for Students




Data collection
During Intervention

Weekly log on Leitner System

Student Tracking Chart (based on lesson/topic)

Students’ learning videos



Data
collection
Post-
Intervention —
Post Tests

Repeat all pre-intervention
assessments

Interview with students

Teacher report/interview on

students — assessing motivation
and self-regulation behaviours
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