
Three-Credit Hour Course:
Middle Grades Math - Fractions

 ` Audience: Middle Grades Math Teachers
 ` Type: Self-Paced with Rolling Enrollment
 ` Enrollment: January 1, 2023-April 14, 2023
 ` Duration: January 1, 2023-May 19, 2023

Description: The Middle Grades Fractions course will guide participants through the development of 
fraction sense in grades 3-8. Fractional representations will be presented with a focus on learning 
progressions and use of the CRA (concrete, representation, abstract) model. This course will 
address the need for students to be provided mathematically appropriate tools, methods, notation, 
and language of representations as referenced by the WVCCRS (College and Career Readiness 
Standards.) Course content will provide participants with a greater understanding of fractions, 
knowledge of students’ conceptions and misconceptions about fractions, and effective practices for 
teaching fractions.  

Course Goals: 
 ` build a deeper understanding of fractions,
 ` describe the similar ways in which fractions and whole numbers operate,
 ` identify teaching strategies for building fraction sense and understand the importance of each,
 ` articulate the progression of standards related to fractions,
 ` explain and use the role of number talks to support the development of fraction sense,
 ` examine instructional strategies that engage students in the habits of mathematical thinkers,
 ` use the concepts of the whole and equal parts to explain representations of fractions,
 ` compare and make connections between different representations of the same mathematical 
idea,

 ` deepen understanding of a particular representation by making connections to other 
representations,

 ` articulate reasons why making connections across multiple representations is important,
 ` learn how fraction concepts and skills build and connect within and across conceptual areas and 
grade levels,

 ` connect fraction operations to whole number operations,
 ` explore and practice physical and visual models for adding fractions,
 ` describe the connections between visual and numerical representations of fractions and adding 
fractions,

 ` learn and use strategies to address common misconceptions with adding fractions,
 ` explore and practice physical and visual models for subtracting fractions,
 ` describe the connections between visual and numerical representations of fractions and 
subtracting fractions,

 ` learn and use strategies to address common misconceptions with subtracting fractions,



 ` understand the progression of fraction concepts through multiple grade levels,
 ` recognize the connections between whole number and fraction concepts and procedures,
 ` recognize the connections between fraction concepts and procedures,
 ` identify, connect, and understand how to use multiple representations of fractions (concrete, 
visual/pictorial and abstract) to teach multiplication with fractions,

 ` access physical, digital and visual models of fractions as means to make the fraction concepts 
clear for students,

 ` understand strategies to address common misconceptions with multiplying fractions,
 ` connect content standard and the mathematical habits of mind to the teaching and learning of 
fraction multiplication,

 ` identify, connect, and understand how to use multiple representations of fractions (concrete, 
visual/pictorial and abstract) to teach division with fractions,

 ` understand strategies to address common misconceptions with dividing fractions, and
 ` connect content standard and the mathematical habits of mind to the teaching and learning of 
fraction division. 

Session Overviews
 ` Session One - Introduction to Developing Fraction Sense Grades 3-8 
In this session you will identify the elements and importance of fraction sense. Proficiency with 
fractions serves as a prerequisite for student success in higher level mathematics. It is developed 
through instructional opportunities involving fraction equivalence and magnitude, comparing and 
ordering fractions, using fraction benchmarks and computational estimation.

 ` Session Two - Introduction to Fraction Representations 
Representations are a complex issue for the teaching and learning of fractions. Representations do 
not embody mathematical meanings independently. Representations are meaningful to the one who 
creates them, whether the creator is the teacher or the students. This session will focus on the teacher’s 
responsibility to make sure that the tools, methods, notation, and language of representations used in 
the curriculum are developmentally and mathematically appropriate for students.

 ` Session Three - Introduction to Fraction Addition 
Any middle school or high school mathematics teacher is painfully aware of the difficulty students 
have with fractions in general and with the addition of fractions in particular (Howard, 1991). 
Fractions are a rich part of mathematics, and the understanding of fractions is essential for algebra 
and other advanced areas of mathematics. Teaching fractions is both important and challenging 
- yet this complex topic causes more trouble for elementary and middle school students than any 
other area of mathematics. Fractions tend to be manipulated by rote rules and strategies rather than 
by making sense of the concepts and procedures. This session will provide participants with a greater 
understanding of fractions, knowledge of students’ conceptions and misconceptions about fractions, 
and effective practices for teaching fraction addition. 



 ` Session Four - Introduction to Fraction Subtraction 
Fraction subtraction is a challenging topic for students. Common instructional entry points have 
included using contextual situations, physical models, and diagrams. However, contexts, models, 
and diagrams in and of themselves do not carry meaning. Teachers have an important role to 
play in moving students beyond simply describing pictures or diagrams. This session will focus on 
developing the key mathematical ideas about fraction subtraction.  

 ` Session Five - Introduction to Fraction Multiplication 
The progression of fractional concepts into the middle school curriculum requires students to 
transition from additive to multiplicative reasoning. To help students move from basic understanding 
of beginning fractional topics to more advanced concepts, middle school mathematics teachers 
need to understand how students develop multiplicative reasoning (Sowder et al.). In this session 
participants will gain the in-depth understanding of fractional concepts needed to provide students 
with multiple representations and experiences that enhance reasoning about fractional relationships 
and fraction multiplication. 

 ` Session Six - Introduction to Fraction Division 
Dividing by fractions is considered by many to be one of the most complicated procedures in middle 
school mathematics. The computations are not only complicated but also challenging to explain in 
the context of word problems. It is also important to understand what happens when we divide two 
fractions. The complexity of this operation is apparent when we consider the many interpretations for 
the division of fractions. There are, in fact, several different ways to think about or model division. We 
may “divide to determine how many times one quantity is contained in a given quantity, to share, to 
determine what the unit is, to determine the original amount, and to determine a dimension for 
an array” (Sinicrope, Mick and Kolb, 2002). 

As with multiplication of fractions, it is helpful to relate our knowledge of whole number operations 
to fraction operations, and, therefore, to consider models that can be used for both division of whole 
numbers and division of fractions. In this session, participants will gain the in-depth understanding 
of fractional concepts needed to provide students with multiple representations and experiences that 
enhance reasoning about fractional relationships and fraction division.

Course Grades
All grades in the course gradebook must be a checkmark for successful course completion. A 
checkmark indicates that all work has been completed and the work meets the expectations for 
that assignment. Quiz scores must meet the minimum expectations as stated in the course.


