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Standard of Learning (SOL) 4.2a Compare and order fractions and mixed numbers.
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Student Strengths

Bridging Concepts

Standard of Learning

Students can name, write, represent
and compare fractions and mixed
numbers represented by a model

Students can make generalizations
about fractional relationships across
representations (i.e., when the

Students can compare and order
fractions and mixed numbers with and
without models

numerator is half of the denominator,
the fraction is always equal to /).

Understanding the Learning Trajectory

Big Ideas:

Initial fraction ideas begin with creating experiences with a variety of visual representations (area models,
number lines, set models, etc.) which can be utilized to compare and order fractions. Over time, reasoning
strategies and generalizations are developed through modeling and mental imagery. There may be a transition
from creating models to applying those generalizations and reasoning strategies to solve problems.
A variety of reasoning strategies can be applied to compare fractions. Potential strategies include but are not
limited to:

e reasoning about relative magnitude ;

® unit fraction reasoning;

e benchmark reasoning (i.e. | know 4/8 is % so % is a little more);

e distance to 1 whole (ie. | know 9/10is 1/10 from 1 whole, and 8/9 is 1/9 from 1 whole. 1/10 is smaller

than 1/9, so 9/10 is closer to 1 whole than 8/9.); and

® equivalence.
Behr and Post (1992) indicate that “a child’s understanding of the ordering of two fractions needs to be based on
an understanding of the ordering of unit fractions” (1992, p.21).
The reasoning strategy applied is often impacted by number choice. For example, | might use the benchmark of %
if | am comparing 3/10 (a little less than %) and % (a little more than ).
Generalizations about fractional relationships can be extended to understanding improper fractions and mixed
numbers.

Research Referenced:
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Rational Number Project Lesson and research on learning trajectory of initial fraction ideas

Fraction Circles Colored

OGAP Fraction Framework-OGAP is a systematic, intentional, and iterative formative assessment system
grounded in the research on how students learn mathematics, Learn more http://www.ogapmath.com/about

Formative Assessment:

VDOE Just in Time Mathematics Quick Check 4.2a (PDF)
VDOE Just in Time Mathematics Quick Check 4.2a (Desmos Version)

Important Assessment Look Fors:

Students recognize and utilize benchmark fractions.

Students use their understanding of the ordering of unit fractions to ordering of two fractions.

Students recognize and apply their understanding of equivalent fractions.

Students recognize fractions equivalent to %.

Students represent and work with fractions greater than 1.

Students organize their thinking in a way that helps them make sense of the problem. Student representations
support their thinking/reasoning.

Student strategies make sense for the given set of numbers.

It is evident in the strategy used that the student understands the relationship between the numerator and the
denominator.

Purposeful Questions:

Can you share where you started and why?

How might you use your understanding of unit fractions to compare and order these fractions?
How can benchmark be used to help you understand the value of these fractions?

What representation might help you visualize these fractions?

Is that fraction greater than 1? Less than 1? How do you know?

What do you know about the value of these numbers?

What relationships do you see?

I’'m looking at your number line and I’'m noticing . Tell me more about that...

Bridging Activity to

Instructional Tips

Support Standard
Routine: The routine serves as a bridge to help students access the task and apply their
Same but Different, understandings of % to compare and order fractions. Select fractions to compare that
samebutdifferent.com lead to generalizations, such as the purple and gray squares comparing 2/4 and 4/8.

Would You Rather?, adapted

Consider selecting a variety of different fractions to compare over several days,
including fractions greater than 1.

Engage students in conversation during this routine. This number choice was designed

from

wouldyourathermath.com

to support students thinking about fractions equivalent and close to 1/2. As students
build their understanding of this benchmark, they can apply it as a strategy to compare
and order numbers. Consider providing models to support student thinking.

Rich Tasks You may want to adapt the task directions to “using no digit more than twice”. This will
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http://wayback.archive-it.org/org-121/20190122152926/http://www.cehd.umn.edu/ci/rationalnumberproject/rnp1-09.html
http://wayback.archive-it.org/org-121/20190122154052/http://www.cehd.umn.edu/ci/rationalnumberproject/RNP1-09/RNP1-09_Appendix.pdf
http://www.ogapmath.com/wp-content/uploads/2017/04/Fraction-Framework-Color-11x17-01.16.14.pdf
http://www.ogapmath.com/about
https://www.doe.virginia.gov/home/showpublisheddocument/24714/638045345524100000
https://teacher.desmos.com/activitybuilder/custom/602d467425d4a50c32167016
https://www.samebutdifferentmath.com/fractions-ratios-percentage
https://docs.google.com/presentation/d/1FPKAb3EfjriIwwnELj18C1vw65VXr_EZ/view

Open Middle: Using % as a provide more opportunities to create fractions with a denominator less than 12.

Benchmark, Open Middle
zenchmars ©p Encourage students to explain their thinking. Can they use reasoning? Do they use

models to support their understanding?

Provide concrete and virtual models for students that opt to use it.

Games/Tech Scroll down to Fractions Games to find this game.

Smaller to Larger, Consider providing concrete and virtual fraction manipulatives as students play the
Theresa Wills game.

Directions

Reflect with students to help them notice patterns and generalizations
e How did you decide where to place the fraction?
e What do you notice?
e Why did you put that card in the trash?

In this Desmos activity, students will compare and order fractions, improper fractions

Desmos 4.2a Ordering . .
and mixed numbers on a number line.

Fractions on a Number Line
4.2a Ordering on a Number
Line/”

Other Resources:
e Doubling Numerators and Denominators
o This task does not explicitly compare fractions but it can serve as a bridge to help students notice
patterns and relationships with the numerator and denominator. Building on this understanding will
strengthen fraction equivalence and comparisons.

e Fraction Comparison (Scroll down and search under Fraction Games)
o Fraction Comparison might be supportive for students that may need models to build their reasoning.
® Fractions Greater Than 1 (from FCPS)
o This resource can be used to support students developing understanding of working with fractions
greater than 1.
e VDOE Mathematics Instructional Plans (MIPS)
o 4.2ab - Fraction Strips: Comparing and Ordering Fractions (Word) / PDF Version

o 4.2a - Circle Fractions: Comparing and Ordering with Benchmarks (Word) / PDF Version
o 4.2a - Comparing Fractions: Developing Strategies (Word) / PDF Version

e VDOE Algebra Readiness Remediation Plans
o Compare Fraction Strategies (Word) / PDE

e VDOE Word Wall Cards: Grade 4 (Word) | (PDF)

e VDOE Instructional Videos for Teachers
o Models for Teaching Fractions

® Desmos Activities:
o Ordering Fractions on a Number Line
o rdering on the Number Lin
o Egquivalent Fractions
o Fraction Card Sort

Learning Trajectory Resources:
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https://www.openmiddle.com/using-1-2-as-a-benchmark/
https://www.openmiddle.com/using-1-2-as-a-benchmark/
https://www.theresawills.com/games
https://www.youtube.com/watch?v=5ddWUjwns_o
https://teacher.desmos.com/activitybuilder/custom/60591c902d49cc4423f7aa20
https://teacher.desmos.com/activitybuilder/custom/60591c902d49cc4423f7aa20
https://teacher.desmos.com/activitybuilder/custom/5d2e2c276fb1441c0745d190
https://teacher.desmos.com/activitybuilder/custom/5d2e2c276fb1441c0745d190
https://teacher.desmos.com/activitybuilder/custom/5d2e2c276fb1441c0745d190
http://tasks.illustrativemathematics.org/content-standards/4/NF/A/2/tasks/183
https://www.theresawills.com/games
https://docs.google.com/presentation/d/13FC4j2ND1lWSco-kI-_A4qOeD79r5Cv8/edit?usp=sharing&ouid=114179931455716445215&rtpof=true&sd=true
https://www.doe.virginia.gov/home/showpublisheddocument/16954/638037635426430000
https://www.doe.virginia.gov/home/showpublisheddocument/16956/638037635431770000
https://www.doe.virginia.gov/home/showpublisheddocument/16958/638037635437070000
https://www.doe.virginia.gov/home/showpublisheddocument/16960/638037635443330000
https://www.doe.virginia.gov/home/showpublisheddocument/16966/638037635458330000
https://www.doe.virginia.gov/home/showpublisheddocument/16968/638037635464100000
https://www.doe.virginia.gov/home/showpublisheddocument/30410/638046496942270000
https://www.doe.virginia.gov/home/showpublisheddocument/30412/638046496948030000
https://www.doe.virginia.gov/home/showpublisheddocument/18650/638041054300800000
https://www.doe.virginia.gov/home/showpublisheddocument/18652/638041054307830000
https://www.youtube.com/watch?v=qg50Cv3RAiQ&list=PLRTyI0-OTuVMJD5PhVewSJyuNzk0FtuLh&index=7
https://teacher.desmos.com/activitybuilder/custom/57d8c9082f7219a90f86d94e
https://teacher.desmos.com/activitybuilder/custom/5d2e2c276fb1441c0745d190
https://teacher.desmos.com/activitybuilder/custom/5cb66b745ed83a29e833cb16
https://teacher.desmos.com/activitybuilder/custom/5d115252633915462bb32d6c
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https://www.authenticeducation.org/bigideas/sample_units/math_samples/BigIdeas_NCSM_Spr05v7.pdf
http://wayback.archive-it.org/org-121/20190122152926/http://www.cehd.umn.edu/ci/rationalnumberproject/rnp1-09.html
http://ime.math.arizona.edu/progressions/#products
https://wps.ablongman.com/ab_vandewalle_math_6/0,12312,3547876-,00.html
https://www.doe.virginia.gov/testing/sol/standards_docs/mathematics/
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