WALDEN
UNIVERSITY Walden University

A higher degree. A higher purpose.
ScholarWorks

Walden Dissertations and Doctoral Studies

Walden Dissertations and Doctoral Studies Collection

2023

Effect of the Mathematics Workshop Model on Middle School
English Language Learners’ Achievement

Khethiwe Hudson
Walden University

Follow this and additional works at: https://scholarworks.waldenu.edu/dissertations

b Part of the Education Commons

This Dissertation is brought to you for free and open access by the Walden Dissertations and Doctoral Studies
Collection at ScholarWorks. It has been accepted for inclusion in Walden Dissertations and Doctoral Studies by an
authorized administrator of ScholarWorks. For more information, please contact ScholarWorks@waldenu.edu.


http://www.waldenu.edu/
http://www.waldenu.edu/
https://scholarworks.waldenu.edu/
https://scholarworks.waldenu.edu/dissertations
https://scholarworks.waldenu.edu/dissanddoc
https://scholarworks.waldenu.edu/dissanddoc
https://scholarworks.waldenu.edu/dissertations?utm_source=scholarworks.waldenu.edu%2Fdissertations%2F11715&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/784?utm_source=scholarworks.waldenu.edu%2Fdissertations%2F11715&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:ScholarWorks@waldenu.edu

Walden University

College of Education

This is to certify that the doctoral study by

Khethiwe Hudson

has been found to be complete and satisfactory in all respects,
and that any and all revisions required by
the review committee have been made.

Review Committee
Dr. John Harrison, Committee Chairperson, Education Faculty
Dr. Marilyn Simon, Committee Member, Education Faculty
Dr. Beate Baltes, University Reviewer, Education Faculty

Chief Academic Officer and Provost
Sue Subocz, Ph.D.

Walden University
2023



Abstract
Effect of the Mathematics Workshop Model on Middle School English Language
Learners’ Achievement
by

Khethiwe Hudson

MA, George Mason University, 2018
MA, Kennesaw State University, 2009

BS, KwaZulu-Natal University 2000

Project Study Submitted in Partial Fulfillment
of the Requirements for the Degree of

Doctor of Education

Walden University

March 2023



Abstract
Most English learners (ELs) face challenges upon entering schools in the United States.
The problem addressed in this study was that more than half of middle school ELs did not
reach basic proficiency on their mathematics inventory in a Mid-Atlantic school district
between 2017 and 2022. The purpose of this quantitative study was to investigate the
differences in the Spring mathematics inventory scores between low-English functioning
middle school ELs (Level 1 entering and Level 2 emerging) and medium functioning
middle school ELs (Level 3 developing and Level 4 expanding) who were instructed in
the mathematics workshop model for 18 weeks and those who were not, while controlling
for the Fall mathematics inventory scores. The mathematics workshop model and the
study were based on Tomlinson’s differentiation theory which suggests differentiating
instruction to students’ learning needs. An analysis of covariance was used to analyze
archival data from 625 middle school ELs in six different middle schools. For both
groups, no statistically significant difference was found between the two groups, with p =
.91 for the 154 EL Levels 1-2 students and p = .63 for the EL Levels 3-4 students. These
results contradict the current findings in the literature and therefore, it is recommended
that districts evaluate the implementation of the mathematics workshop model. This study
contributes to social change by bringing awareness to the unsolved issue of ELs’ struggle
to learning mathematics due to their language challenges. As the mathematics workshop
was not found to minimize this struggle, educators should explore additional models,

resources, and support for ELs.
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Section 1: The Problem
The Local Problem

The problem addressed in this study was that more than half of middle school
English learners (ELs) did not reach basic proficiency on their mathematics inventory
(MI) at Hobbs School District (HSD, a pseudonym) in the Mid-Atlantic region. Title III
of the Elementary and Secondary Education Act (ESEA) legislation requires ELs to meet
academic requirements in core subject areas, such as mathematics (Soland & Sandilos,
2021). However, ELs have performed lower than average in mathematics on state and
national assessments (Sanford et al., 2020; Saxe & Sussman, 2019). One study found that
by the time ELs reached 8th grade, approximately 72% scored below basic in
mathematics assessments (Soland & Sandilos, 2021). ELs have exhibited low academic
achievement in mathematics and struggled to score proficient on national assessments
(Arizmendi et al., 2021; Maarouf, 2019).

The Every Student Success Act (ESSA, 2015) asserts the importance of academic
success of ELs in mathematics. ELs mathematics scores remained consistently low on a
national level (Sandilos et al. ,2020; Saxe & Sussman, 2019; Suhr et al., 2021).
According to National Center for Education Statistics (NCES, 2022) report, students in
fourth and eighth grade scored lower in 2022 assessments compared to the assessment in
2019; EL mathematics scores were significantly lower (p <.05) than 2019.

Evidence of the Problem at the Local Level
According to an HSD 2022 report, ELs enrollment increased to 9.2% in 2021—

2022 school year. ESSA provides opportunities for school districts to improve



accountability measures and assessments; furthermore, states were allowed to design
accountability systems that support student learning and align content and English
proficiency standards (Lee, 2018; Maarouf, 2019). According to Soland and Sandilos
(2021), the low EL performance in mathematics supported the changes in accountability
measures to ensure that ELs performed successfully. HSD recognized the urgent need to
improve the mathematics scores because of the persistent low middle school mathematics
scores (Carnoy & Garcia, 2017). The English language proficiency levels included Level
1 “entering”, Level 2 “emerging”, Level 3 “developing”, and Level 4 “expanding,
bridging, and reaching”. The percentages of EL Levels 1-4 middle school students who
scored below basic in the Fall and Spring assessments at HSD is shown in Table 1.
Middle school data from HSD in 2022 for the past 5 years showed that when
disaggregated by EL proficiency status, 60% or more ELs score below proficiency.
Table 1

Percentage and the Number of EL Students’ Score Below Basic in Levels 1-4 on the MI
at HSD

Below basic

MI administration Number of students Percentage of students
2017-2018 Fall 445 83
2017-2018 Spring 288 65
2018-2019 Fall 435 82
2018-2019 Spring 202 61
2019-2020 Fall 460 76
2020-2021 Fall 386 75
2020-2021 Spring 322 60
2021-2022 Fall 608 86

2021-2022 Spring 678 64




The MI, which is a mathematics screener, could be given in the student’s home
language if a student has low English proficiency levels. The MI is a computer—adaptive
screener that measures students’ readiness for mathematics instruction. The MI was used
as a tool at HSD to assess student domains, number sense, computation and estimation,
geometry, measurement, algebra, and data analysis and probability. The MI score uses a
developmental continuum called quantiles to report students’ mathematical understanding
of a concept. It could also identify students struggling with specific skills, and these data
help teachers provide necessary interventions as needed by students.

While the assessment spanned grade level, the tool’s precision was focused on
grade-level content, progress, and providing targeted instruction for students. HSD
students who scored below basic received individualized interventions and remediation
instruction because students in this category did not demonstrate grade-level readiness.
Quantile growth could be influenced by many factors including developmental ability
and interventions provided (Houghton Mifflin Harcourt, 2020). To increase academic
rigor, language development, and consistency in EL achievement, the mathematics
workshop model (MWM) developed by Lempp (2017) was implemented based on
differentiated instruction and student-centered instruction. The treatment was 18 weeks
during the two 9-week quarters.

MWM is a research-based teaching framework used by mathematics teachers in
the HSD. When fully implemented, the MWM incorporates differentiated instruction
including four components comprised of: (a) content, (b) process, (¢) product, and (d)

affect (Tomlinson, 2015). The MWM combines direct instruction with hands-on, guided



mathematics and student-centered learning opportunities (Math Solutions Professional
Learning Team, 2018). MWM does not follow a traditional teaching method but instead
uses a collaborative learning structure, rich classroom discourse, and problem-solving
(Hattie et al., 2016). A fully implemented workshop begins with a numbers sense routine,
a mini lesson facilitated by the teacher, followed by a large block of time devoted to
small group learning and guided groups. It concludes with a brief closure activity or
summary (Math Solutions Professional Learning Team, 2018).
Rationale

Data at HSD indicated that more than half of middle school EL scored below
basic in mathematics assessment. According to Soland and Sandilos (2021), ELs, in
general, perform below grade level in every content area that is a federal requirement. As
EL numbers are expected to grow in the United States, there is a need to help prevent
these students from falling behind academically (Maarouf, 2019). Reform policies
supported increased English language acquisition and early interventions to improve
mathematics achievement and language proficiency (Sorto et al., 2019). Low EL
achievement must promote the use of high-quality teaching and interventions that target
students’ individual needs (Soland & Sandilos, 2021). The purpose of this quantitative
study was to investigate the differences in the Spring MI scores between middle school
EL Levels 1-2 and EL Levels 3—4 students who were instructed in the MWM for 18
weeks and EL students who were not, while controlling for the Fall MI scores at HSD.

Definition of Terms

Special terms associated with the problem in this study are defined as:



Differentiated instruction: A research based instructional practice that supports
students with diverse needs and backgrounds (Tomlinson, 2017).

Mathematics inventory: A research-based adaptive universal screener that
assesses student domains, number sense, computation and estimation, geometry,
measurement, algebra, and data analysis and probability. The Houghton Mifflin Harcourt
Math Inventory was formally called the Scholastic Math Inventory (Houghton Mifflin
Harcourt, 2020).

Mathematics workshop model (MWM): A research-based framework created by
Lempp (2017) to support differentiated instruction, student-centered instruction, and
formative assessment. The MWM combines direct instruction with hands-on, guided
mathematics and student-centered learning opportunities (Math Solutions Professional
Learning Team, 2018).

Significance of the Study

I addressed the local problem of low EL scores on the MI. The purpose of this
study was to investigate the differences in the Spring MI scores between middle school
EL Levels 1-2 and EL Levels 3—4 students who were instructed in the MWM for 18
weeks and EL students who were not. Mathematics learning builds mental discipline and
supports logical reasoning. Mathematical knowledge also plays a crucial role in
understanding other school subjects such as science, social studies, history, music, and

art. In addition, the number of ELs in the United States continues to grow.



Research Questions and Hypotheses

The purpose of this quantitative study was to investigate the differences in the
Spring mathematics inventory scores between middle school English learner Levels 1-2
and English learner Levels 3—4 students who were instructed in the mathematics
workshop model for 18 weeks and English learner students who were not, while
controlling for the Fall mathematics inventory scores at Hobbs School District.

Research Question 1 (RQ1): What is the difference in Spring mathematics
inventory scores between middle school English learner Levels 1-2 students who were
instructed in the mathematics workshop model for 18 weeks and middle school English
learner Levels 1-2 students who were not, while controlling for the Fall mathematics
inventory scores at Hobbs School District?

Hol: There is no significant difference between the Spring mathematics inventory

scores between English learner Levels 1-2 middle school students who were

instructed in the mathematics workshop model for 18 weeks and English learner

Levels 1-2 students who were not, while controlling for the Fall mathematics

inventory scores at Hobbs School District.

Hal: There is a significant difference between the Spring mathematics inventory

scores between English learner Levels 1-2 students who were instructed in the

mathematics workshop model for 18 weeks and middle school English learner

Levels 1-2 students who were not, while controlling for the Fall mathematics

inventory scores at Hobbs School District.



Research Question 2 (RQ 2): What is the difference in Spring mathematics
inventory scores between middle school English learner Levels 3-4 students who were
instructed in the mathematics workshop model for 18 weeks and middle school English
learner Levels 3-4 students who were not, while controlling for the Fall mathematics
inventory scores at Hobbs School District?

Ho2: There is no significant difference between the Spring mathematics inventory

scores between English learner Levels 3-4 middle school students who were

instructed in the mathematics workshop model for 18 weeks and English learner

Levels 3-4 students who were not, while controlling for the Fall mathematics

inventory scores at Hobbs School District.

Ha2: There is a significant difference between the Spring mathematics inventory

scores between English learner Levels 3-4 students who were instructed in the

mathematics workshop model for 18 weeks and middle school English learner

Levels 3-4 students who were not, while controlling for the Fall mathematics

inventory scores at Hobbs School District.

Review of the Literature

The purpose of this quantitative study was to investigate the differences in the
Spring MI scores between middle school EL Levels 1-2 and EL Levels 3—4 students who
were instructed in the MWM for 18 weeks and EL students who were not, while
controlling for the Fall MI scores at HSD. In the literature review, I synthesized current
literature regarding differentiated instruction in a middle school mathematics classroom. I

discuss the role of second language acquisition, ELs’ learning experiences, and the



MWM, including how its two components, small groups instruction and classroom
discourse, could improve ELs MI scores.

Peer-reviewed journals provided resources and literature about differentiated
instruction, ELs performance in mathematics, and the MWM as an intervention. Research
conducted in the last 5 years met the criteria for inclusion in this literature review, and
terms such as middle school, English learners, differentiated instruction, mathematics
instruction, classroom discourse, small group instruction, second language acquisition,
and math workshop defined the literature search. Databases from the Walden University
library provided access to current literature, including ERIC, Education Source, Thoreau
Multi-database, SAGE, Primary Source, Teacher Reference Center, and Political Science.

The United States experienced shifts in teaching and learning, requiring school
leaders to change instructional practices that promote 21st century skills where ELs could
acquire language and use their emerging English to engage in content learning
simultaneously (Walqui & Bunch, 2019). According to Soland and Sandilos (2021), the
population of ELs in public schools increased by more than 30%, increasing from 3.8
million in 2000 to almost 5 million in 2016, or 9.6% of the total student population
nationally; further, 9.4% of ELs were enrolled in EL programs at HSD during the 2014—
2015 school year.

According to NCES (2019), ELs made up 10.1% of the school-age population in
the Fall of 2017, with nearly 75% of these children having Spanish as their first language
(L) with the expectation that by 2025, 25% of students in the schools will be ELs,

increasing to 40% by 2030. It is vital that mathematics teachers understand that ELs bring



varied language proficiency depending on how much exposure they have received. It is
challenging when ELs reaching competency in mathematics were not fluent in their first
language. In the MWM environment, teachers build the mathematics community using
different modes of mathematics vocabulary, for example, minus- sum+ allows students to
identify the word with either a symbol, representation, or a song. According to Powell et
al. (2020), ELs must be exposed to mathematics vocabulary and comprehension to
improve mathematical understanding. A differentiated learning environment calls for
flexibility and support in students’ learning (Ginja & Chen, 2020).

The MWM provides a flexible, supportive, and differentiated approach to
instruction. Students are at the center of learning through inquiry, problem-solving, and
productive discourse as a community of mathematicians (Sharp et al., 2019). The
literature provides differentiated instruction in a middle school mathematics classroom,
ELs learning experiences, the MWM, and how its two components, small groups
instruction and classroom discourse can improve ELs mathematics inventory scores.
Theoretical Framework

Tomlinson’s differentiation theory (2000), central to differentiating instruction to
students’ learning needs, grounded this study. According to Tomlinson (2015),
differentiated instruction theory supports adapting teaching strategies into a maximized
learning process. Differentiating instruction is a pedagogical approach that teachers use to
plan instruction based on the needs of their students, on-going assessments, small groups
instruction, critical thinking, and engagement in classroom discourse (Hackenberg et al.,

2021). Differentiation of instruction relates to the National Council of Teachers of



10

Mathematics’ (NCTM, 2014) principle of equity. Current reforms require teachers to
provide a student-centered approach to teaching mathematics and differentiate instruction
by content, process, environment, education, culture, and product to facilitate learning
and maximize the learning environment (Swanson et al., 2020). According to Pozas et al.
(2020), differentiated instruction effectively addresses the needs of diverse learners.
Differentiated instruction considers the level of student preparedness, learning styles, and
environment to effectively support the diverse needs in the classroom (Yenmez &
Ozpinar, 2017).

The MWM incorporates a differentiation strategy that offers an alternative to
traditional teaching strategy, additionally offering instruction that focuses on students’
individual needs and experiences (Hoffer, 2012). Students’ different learning needs vary
by readiness, learning profiles, and interests, making it fundamental for instruction to be
responsive to students’ needs (Tomlinson, 2010). The use of differentiated instruction
within the MWM allows teachers to be proactive and accommodate students’ learning
needs through content, process, and product (Cardimona, 2018). It supports MWM
student-centeredness, offers multiple entry points to mathematical tasks, and maximizes
learning experiences for all students turning the teaching process into a learning process
as well (Tomlinson, 2017). The differentiation learning theory helps to understand how
teachers use the MWM as a teaching and learning strategy to meet ELs’ needs in middle

school classrooms.
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Differentiated Instruction

Students come to the classroom with varying readiness levels, as a result, teachers
are required to understand and respond to students’ individual needs (Tomlinson, 2010).
Teachers are expected to plan for multiple approaches and maximize learning and
achievement, implementing differentiated instruction (DI) strategies addresses whole
group and individual needs (Lai et al., 2020). The expectation for teachers who use DI is
to meet the learning needs of all students regardless of readiness (Cardimona, 2018).

The DI approach is a pedagogical and student-centered approach that balances
concepts, learning styles, and student success; it helps advance below basic students
connect concepts, tasks, and social interactions (Tomlinson, 2017). MWM promotes a
differentiated classroom allowing students to learn based on their readiness. Teachers
actively plan for learners’ needs in a differentiated classroom to maximize learning
(Ginja & Chen, 2020). According to Tomlinson (2017), teachers can differentiate
instruction’s content, process, and product by readiness learning profiles and interests.

Current reforms require teachers to provide a student-centered approach to
teaching mathematics and differentiate instruction by content, process, environment,
education, culture, and product to facilitate learning and maximize the learning
environment (Swanson et al., 2020). DI effectively addresses the needs of diverse
learners (Pozas et al., 2020). DI considers the level of student preparedness, learning
styles, and environment to effectively support the diverse needs in the classroom
(Yenmez & Ozpinar, 2017). In 2014, NCTM recognized teachers’ influence and DI on

student learning. As a result, NCTM recommended that education move away from
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teacher-centered practices instead into differentiated, student-centered classrooms (Sharp
et al., 2019). The MWM is a differentiated student-centered approach that could improve
EL achievement by promoting engagement in learning outcomes, confidence, and student
success (Lai et al., 2020).
Mathematics Inventory

Mathematics Inventory (MI) is a research-based adaptive universal screener used
as a tool at HSD to assess student domains, number sense, computation and estimation,
geometry, measurement, algebra, and data analysis and probability (Erwin et al., 2019;
Sanders, 2019). The MI score helps teachers identify students’ proficiency in concepts
and skills, make instructional decisions for each student, and monitor progress. School
district leaders used the data to monitor students’ progress towards district goals and
career readiness (Lehman et al., 2018). The MI can take 20-35 minutes, and it is adaptive
with a bank of questions across the five mathematical strands. When students take the
M1, it adjusts the level of difficulty based on student performance (Sanders, 2019).

The MI uses the quantile framework, with more than 500 skills and concepts
aligned with state standards (MetaMetrics, 2022). The quantiles report ranges from 0Q
(emerging mathematician) to above 1600Q, indicating student success from kindergarten
to Algebra 2. The data are reported in criterion-referenced, and norm-referenced terms for
teachers with links to instructional planning tools and differentiation strategies by
identifying specific skills students need to work on and how results compared with other

students (Houghton Mifflin Harcourt, 2020).
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Second Language Acquisition

Language acquisition is vital for ELs because it supports achievement and
determines the programs or courses students can enroll in. Teachers must understand
second language acquisition, instructional strategies, and the mathematics curriculum to
support ELs (De Araujo et al., 2018). The linguistic diversity of students increased in the
United States, with many students’ L1 differing from their language of instruction (L2).
Krashen’s (1982) theory of second language acquisition states there is a relationship
between second language acquisition and the academic success of ELs. Second language
acquisition analyzes English language learning based on the acquisition perspective
promoting student-centered learning (Yuan, 2018).

According to Krashen (1982), acquisition is vital in learning rather than language
knowledge; it is unconscious behavior. Krashen’s (1982) comprehensible input
hypothesis asserts that acquiring a second language is vital. However, the acquisition
input must be higher than individual language knowledge. The comprehensible input is
based on existing language skills. The teacher presents students with learning outcomes,
they use language knowledge to generate more language, and the teacher uses the
language knowledge content to form students’ comprehensible input. Krashen’s (1977)
second language acquisition theory states that students who view English as a second
language improve their comprehensible input and acquire more language proficiency.

Language learning requires a conscious effort to learn a second language by
improving the grammar and rules of the language (Gokcan & Cobanoglu Aktan, 2018).

According to Krashen (1982), children acquire the native language, which is also possible
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for adults who learn a second language. Krashen’s comprehensible input hypothesis
recommends that teachers implement a differentiated approach to promote language
acquisition. Confidence, camaraderie, and a positive attitude helps students acquire a
second language. Krashen (1981) distinguished between language learning and language
acquisition because learning took place during instruction while language acquisition
took place unconsciously defining the comprehensible input.

Second language acquisition occurs through student social interactions, which are
less cognitively demanding. In contrast, academic language is more cognitively
demanding (Bossé et al., 2018). ELs learn mathematics in a second language starting with
teacher-driven to a student production of communication. Krashen’s (1977) monitor
model argues that language learning and acquisition happens simultaneously in the
classroom. According to Krashen (1982), comprehensible input is a student’s
understanding of a language combined with learning beyond their communication
production. The silent period is when students can understand the communication but
have difficulty reconstructing ideas on their own words.

In Krashen’s (1982) theory, the emergence of speech to intermediate fluency
happens when students communicate ideas and improve proficiency and comprehension.
In the early intermediate stage, students are more proficient and share ideas and
understanding, for example, using multiple representations to solve a task. According to
Chu and Hamburger (2019), mathematics instruction must draw upon ELs’ cultural and
linguistic structures and explicitly support productive mathematical discourse.

Mathematical tasks and discussions require students to interact with the target language.
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ELs can respond when challenged and supported during meaningful classroom discourse,
making it critical for teachers to support ELs to engage in quality interactions with their
peers (Walqui & Heritage, 2018).
Middle School Mathematics

According to Hackenberg et al. (2021), in a differentiated classroom, teachers
help manage students’ diversity and plan accordingly to address all diverse needs. This
approach is consistent with the NCTM (2014) principles to reform middle school
mathematics instruction for equity. Middle school mathematics teachers often find it
challenging to differentiate instruction for diverse learners, affecting student achievement
(Smets et al., 2020). Teachers’ responsiveness to diverse needs allows for differentiated
teaching practices, adjustment of instruction, and an equitable learning environment.

Tomlinson (2017) asserted that teachers need support to accommodate students’
needs by readiness, interest, and learning profile to maximize learning Early access to
interventions and rigorous learning opportunities can improve ELs academic achievement
(Maarouf, 2019). According to Sorto et al. (2019), differentiated and challenging
mathematics classrooms are those which are student-centered and promote student
thinking. Students are actively engaged in sense-making, reasoning, making connections,
and critically thinking using multiple representations of mathematics. A high-quality
mathematics classroom promotes justification, generalization, reasoning, leverage of
high-cognitive demand tasks, and a language-rich classroom. According to Sanford et al.
(2020), to address the needs of ELs, teachers must use various teaching strategies to

explicitly support the use of academic language, for example working in small groups.
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Chu and Hamburger (2019) claimed the critical mission is for teachers to draw
upon ELs’ cultural and linguistic contributions as they work on challenging mathematical
tasks. It is important to offer supportive opportunities to engage in mathematical practices
while having productive discourse with their peers. Therefore, emphasizing the need to
expand learning opportunities for ELs to engage in differentiated and challenging
mathematics content while developing language acquisition (Chu & Hamburger, 2019).
ELs and Mathematics Performance

According to the National Center for Education Statistics (2019), the number of
ELs in public schools continues to increase. In addition, the mathematics scores remain
low on a national level when compared to non-ELs. Every Student Succeeds Act (ESSA;
2015) provides an opportunity for school districts in federal Title III to mitigate the low
achievement in mathematics and establish high-quality academic standards to meet the
needs of all learners (Suhr et al., 2021). ELs have varying English proficiency levels, and
on an estimate, it could take 4 to 7 years to meet proficiency levels. Proficiency levels
vary from state to state.

It could be challenging for ELs to meet the requirements while learning
mathematical skills in a language they are not proficient in. ELs struggle with the content
of cognitive academic language proficiency compared with basic communication skills
(Soland & Sandilos, 2021). According to Suhr et al. (2021), solid oral language predicts
how ELs perform in mathematical reasoning, problem-solving, and computation skills.

There is a need for ELs to engage in challenging but differentiated mathematics
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instruction as they learn new skills, syntax, vocabulary, and differentiated content based
on their readiness.

ELs bring various language proficiency levels, cultures, and formal education to a
mainstream mathematics class. Most teachers find it challenging to differentiate
instruction (Cardimona, 2018). It also is vital that mathematics teachers to understand
that the ELs bring varied language proficiency depending on how much exposure they
received. In MWM, teachers build the mathematics community using different modes of
a mathematics vocabulary, for example, minus, - sum+ to allow students to identify the
word with either a symbol, representation, or a song.

DI within MWM allows students to participate in mathematical sense-making,
promoting multiple entry points when engaging in tasks and developing solid
mathematical proficiency (Sorto et al., 2019). In a mathematically productive classroom,
teachers DI is based on student needs. There is an opportunity for high cognitive demand
tasks, in a language-rich classroom where students engage and interact in discourse to
build language proficiency.

Appropriate instructional support in MWM helps ELs who struggle with language
and content by promoting rich classroom discourse, small group instruction, and student
choice (Soland & Sandilos, 2021). Differentiating instruction for ELs means that teachers
modify learning, offer choice and flexible grouping to engage all students. As ELs
engaged in the mainstream mathematics classroom, the goal is to achieve academic
success by modifying content, process, and product, and essentially understanding that

goals may differ based on readiness (Tanjung & Ashadi, 2019).
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Mathematics teachers encourage communication to improve ELs’ conceptual
understanding, and students share and extend their mathematical knowledge during
discussions. MWM aims to develop students’ conceptual understanding and fluency
through inquiry-based classroom discourse in a community of mathematicians (Sharp et
al., 2019). Vygotsky’s social constructivist approach describes social learning under a
knowledgeable educator (Gallagher et al., 2019). Vygotsky (1978) asserted that when
learners socially interact, this helps them make sense of new information. Students create
new knowledge using existing knowledge and make sense of concepts. The teacher
facilitated instruction and encouraged engagement. According to Banse et al. (2017),
supporting ELs requires posing questions that engage students, scaffold, and revoice their
ideas as valuable in the mathematics community. This ensures that teacher language was
accessible to ELs. The sheltered instruction observation protocol model encourages
comprehensible input for teachers to articulate clearly, revoice, scaffold to help ELs
comprehend what was discussed. Communication skills and language acquisition were
fundamental approaches to improving ELs mathematics achievement.

Mathematics Interventions for ELs

According to Title VI of the Civil Rights Act of 1964, the Equal Educational
Opportunities Act of 1974, and the ESSA of 2015, state lawmakers had to ensure ELs’
full participation in education. School administrators had to provide appropriate
interventions to support ELs’ and academic achievement (Rios et al., 2020). ELs made up
10% of the student population in 2017, and it was expected that they would make 25% of

the student population in 2025 and increase to 40% by 2030. It is essential that
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interventions addressing specific mathematics challenges are designed (Arizmendi et al.,
2021). Most teachers found it challenging to implement intervention programs because
they had to identify and address specific mathematics competencies, as well meet pacing
requirements (Parker et al., 2019). Several interventions focus on vocabulary, building
blocks, explicit and sequential instruction; however, these strategies are often designed
for monolingual students, making it critical for EL interventions to be systematic,
comprehensive, and organized to meet students where they are (Arizmendi et al., 2021).
Mathematics interventions could also address barriers to success of the program (Parker
etal., 2019).

Math Workshop Model

Math Workshop Model (MWM) is a research-based framework created by Lempp
(2017) to support differentiated instruction, student-centered instruction, and formative
assessment. MWM combines direct instruction with hands-on, guided mathematics and
student-centered learning opportunities (Math Solutions Professional Learning Team,
2018). A fully implemented MWM incorporates the following: (a) number sense routine,
(b) focus lesson, (c) guided math workshop groups, (d) learning stations, and (e) student
reflection.

MWM components vary depending on the lesson focus (Lempp, 2017). It does
not follow a traditional teaching method instead, it is comprised of collaborative learning
structures, rich classroom discourse, and problem-solving (Hattie et al., 2016). The
number sense routine is the opening practice that allows students to share their ideas

about a mathematical problem or scenario, a mini lesson, or an explicit instructional
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practice that models a particular content for the day. Students then engage in a task or
work time where they work independently, in small groups, or with the teacher. The final
component is the reflection, which summarizes what students learned about the concept
and their understanding (Sharp et al., 2019).

According to Dack (2019), differentiation allows teachers to respond to students’
needs, readiness, profiles, and learning styles. Additionally, differentiation is rooted in
differences in the classroom, making it critical that teachers adjusted their instruction
accordingly (Tomlinson, 2017). Gallagher et al. (2019) asserted that ongoing reflections
about instructional practices helped teachers make sense of and analyzed specific
instructional qualities. The MWM promotes a community of diverse learners who bring
value to their community and engage in meaningful mathematical tasks and discussions
(Sharp et al., 2019). Students in a MWM setting experience collaborative learning, rich
classroom discourse, and application of concepts instead of teacher-centered lessons
(Hattie et al., 2016). According to (Lempp, 2017), MWM creates an environment where
students are engaged in making choices, collaborative discourse, and productive struggle.
MWM empowers student independence and risk-taking and builds a strong number sense
and conceptual understanding of mathematics.

A fully implemented MWM incorporates differentiated instruction’s four
components, which are: (a) content, (b) process, (c¢) product, and (d) affect (Tomlinson,
2015); with the consideration that content is modified based on the curriculum, standards,
and assessments. The process allows students to make sense of learning experiences, the

product enables students to demonstrate mastery in different ways, and the effect
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promotes positive student interactions (Lempp, 2017).

In a MWM environment, teachers are purposeful about differentiating instruction
that accommodated different learning experiences, use data to drive decisions, and
facilitate mathematics communities that celebrate student choice, diversity, engagement,
and thinking strategies. The MWM centers instruction on students and progresses toward
independent thinking and inquiry-based learning (NCTM, 2014). Differentiating
instruction using the MWM allows teachers to engage students in rigorous, student-
centered, and inquiry-based instruction (Sharp et al., 2019).

HSD implemented MWM during the 2016-2019 school year. The training
included mathematics coaches and elementary and middle school teachers. Some middle
school teachers found it challenging to fully implement in their classrooms. This
challenge resulted in some teachers fully implementing, some partially implementing,
and a few who did not execute. During the 2019-2020 school year, some teachers
continued instructing in MWM in middle school. In 2020-2021, instruction was
disrupted by the Coronavirus 2019 (COVID-19) pandemic, shifting the instructional
focus to online access, which resulted in new learning for teachers and students.

Small Group Instruction

Vriesema and McCaslin (2020) asserted that a small group setting requires
students to work together to reason about the mathematical learning experiences. These
activities are designed to enhance student learning of the concepts yielding an
understanding of different perspectives that different students brought to the classroom.

Small group instruction promotes diversity, conceptual understanding, confidence, and



112
Appendix D: Modules

Introduction-Module 1




113




Week 1 Module

Week 1-Module-1

feaningful > Modules i Student View

Home. cotspset | viewprogress || R ¢

E— ° —
— @ Module 1 - Class Cafe and Questioning Discussion ° =
L. Moo 1- Acoring o NCTM °

., M 1 Consier i Questoning Asproach

Fies 2 °

) Moo A Diferet Appreach

& o

1y Two Storage Tank Tk
® . °

=

114

Course Description

Nations| Caunci o Teachrs of Mather ™) 2014)
his curse il
pedagogy, ncui -
that promet stden earing:
- Posing purposetul questons
 Faclitating meaningfl dassroom discourse
ol auestons and facia They willso

Class Cafe and Questioning Discussion

<o D oo iicc e

Mearingful » Discussions 63 Student Vew

 Pinned Discussons

© Discussons Ovderea by Recent ety
[recussions

Fis

Assignments. 63 Stdent View

orour ||

® Tt o
RS ——

e ——— o
P — o

. Module 2 M. Dubno' Clsse

Video Upload
B []



115

Introduction Transcript

Slide 1

Welcome to Week 1 Module 1 of the three-week course, Meaningful classroom
discourse.

Slide 2

This week you will work both synchronously and asynchronously. Module 1, questioning
will highlight your strategies you may have used to pose purposeful questions in your
classroom. You will engage in class discussions and assignments and begin to think about
your product, video analysis.

Slide 3

Module 1 is about questioning techniques and patterns used in classrooms. As you
collaborate with your peers, be thinking about what learning experiences you want your
students to have.

Slide 4

You will have access to the slides prior to starting this course.

Slide 5

You will engage and collaborate with peers through discussions.

Slide 6

You will also complete short assignments throughout the modules

Slide 7

If you would like to contact me, the best way is to email me. I have provided the course

URL and Microsoft Teams access for synchronous learning.



Week 2 Module 2

Module 2:
DIscuUssions

(3 Let's Get Started with Math
Discussion

When do you use discussion in the classroom?

For what types of activities? For what purpose?

What do you do to encourage students to actually
participate in math discussion?

In mathema

quality dis
student learning of mathematics
by helping students learn how to
communicate their ideas, making

students’thinking public so it can
be guided in mathematically sound
directions, and encouraging
students to evaluate their own and
each other's mathematical ideas.

116

you will.
Learn about the characteristics of
two math teaching practices that
promote student learning

} Through this course
1

> Posing purposeful questions
> Facilitating meaningful
classroom discourse
2 Try out these practices with other
participants and get feedback

According to
: -
NCTM: TR
Effective mathematics teaching )
engages students in discourse to ‘Q
advance the mathematical learning of

the whole class.
\f\

Discussion and Student
Learning

The quotes suggest that that discussion can support students’
mathematical learning.

As students analyze and compare their approaches and arguments
with others, they deepen their own mathematical understanding.

How can teachers facilitate
productive di ions that ad
student understanding?
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Week 2 Module 2 Transcript

Slide 2

During week 2 you will continue sharing your ideas about posing purposeful questions to

your students. You will have an opportunity to discuss what you have tried and what

impact it had on your students.

Slide 3

We will discuss the 5 practices for using student responses in discourse.

NCTM outlines 5 instructional practices that can encourage student sharing, comparison,

and mathematical learning. They suggest a planful approach to discussion and

mathematical development, rather than a simply “show and tell”.

1.

Anticipating — prior to the lesson, considering the various approaches you might
see

Monitoring — as students work, pay attention to what they are doing and start to
think about how the approaches connect and advance students’ mathematical
understanding

Selecting — determine which approaches should be presented, and why. How
would discussing those approaches advance student understanding. For example,
unlike Mr. Crane, you might decide you want to be sure to go over an approach
with an error to alleviate misconceptions that other students might harbor.
Sequencing — determine the order in which the approaches will be discussed. You
might, for example, decide to go from least sophisticated to sophisticated so that

students can see connections among approaches and advance their understanding.
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5. Connecting — be sure to use questioning to support students in making
mathematical connections across approaches and advancing their mathematical
understanding. All along you are making sure to be accountable to the math.

Note that the questioning skills you developed in the first module will play a strong role

in supporting students to make connections among approaches.



Module 3 Week 3

Module 3 Week 3

Choice 1

Record ashort video clip where you as a teacher

are:

Advancing student understanding by asking
questions that build on, but do not take over or

funnel, student thinking

Making sure to ask questions that go beyond
gathering information to probing thinking and
requiring explanation and justification

Asking intentional questions that make the
mathematics more visible and accessible for

student examination and discussion

Allowing sufficient wait time so that
can formulate and offer responses

Teacher Role

Teacher is at the front of the.

more students

xplaining mathematical thinl

Teacher is. y a

a
‘Students provide short d

conversation

Teacher encourages the
sharing of math ideas and
directs students 1o talk to the
class.

listening to the teacher. Students.
jve short answers and respond to
er onl

‘Teacher questions begin to focus on
student thinking and less on
answers. Only teacher asks
questions.

Teacher asks probing questions and
faciltate d

responses. Teacher may give answer

Teacher probes student’ thinking
‘somewhat. One or two strategies may
be elicited. Teacher may il in the
‘explanation. Students provide brief
des\:nvl\ms rﬂthe\r i g

i robes rore despy o leam
= i i

one another.

Students carry the
conversation themselves.

Teacher only guides from the
periphery of the conversation.
Teacher waits for students to

clarify thinking of others.

Teacher faciltates
students and encourages
students to ask questions of

talk. Students

tudents o)

‘another with prompting from the.
teacher

Students to student talkis student
R
listen to respons questior
ask - sng cal o steation.
‘Teacher questions may still guide
discourse.

teacher probing and volunteer their

T B R
Teacher folows student explanatons

closely. Teacher asks students to

contrast strategies. Students defend and

justity their answers with litle prompting

from the teacher.

Course Outcomes

Learn about the characteristics of two math
tudent learning

ces that promot:
oseful questions

Try
get feedback

Make a choice between two math teaching practices
and record a video to share with your peers

Choice 2

Record a short video clip where students are:
Expecting to be asked to explain, clarify, and

elaborate on their thinking

Thinking carefully about how to present their
responses to questions clearly, without rushing to

respond quickly

Reflecting on and justifying their reasoning, not

simply providing answers

Listening to, commenting on, and questioning the ¢
contributions of their classmates.

»

e
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Module 3 Week 3 Transcript

Slide 2

During module 1 and 2, you learned about the characteristics of two mathematics

teaching practices.

1.

2.

Posing purposeful questions
2. Facilitating meaningful classroom discuss.
Make a choice between two math teaching practices and record a video to share

with your peers

You collaborated with your peers through discussions and assignments. You shared your

classroom experiences with each other.

Slide 3

You will select one video choice. Choice 1:

Record a short video clip where you as a teacher are:

Advancing student understanding by asking questions that build on, but do not
take over or funnel, student thinking

Making sure to ask questions that go beyond gathering information to probing
thinking and requiring explanation and justification

Asking intentional questions that make the mathematics more visible and
accessible for student examination and discussion

Allowing sufficient wait time so that more students can formulate and offer

responsces



121
Slide 4

Choice 2:
» Record a short video clip where students are:
» Expecting to be asked to explain, clarify, and elaborate on their thinking
» Thinking carefully about how to present their responses to questions clearly,
without rushing to respond quickly
» Reflecting on and justifying their reasoning, not simply providing answers
» Listening to, commenting on, and questioning the contributions of their
classmates.
Slide 5
During the synchronous meeting in week 3, you will share your video choice and explain
the reason behind your choice. You and your teammates will use the video analysis rubric
to determine your level from 1-4. Participants will have an opportunity to explain their

reasoning for the scores.



