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Abstract

The topic of this research study was centered around 4th-grade mathematics and the problem the

fourth-grade students have with solving multi-step word problems accurately. The students often

struggle to distinguish the steps necessary to complete their work properly. The question that was

guiding this research study sought to find the benefits on students learning multi-step word

problems through inquiry-based instruction. The question that was asked was, What is the impact

of using inquiry-based instruction on 4th-grade student performance solving multi-step word

problems? The participants in this study were 20 fourth-grade students. Students received their

instruction through inquiry-based learning that focused on the students discovering ways that

they could solve each problem they came across. The impact of this instruction was seen through

pretest and posttest data. Results showed that inquiry-based learning had a great impact on

students’ ability to solve multi-step word problems. Which led to the conclusion that

inquiry-based learning had an effect on student learning when solving these problems.
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Chapter 1 - Topic and Problem

Topic

The education-related research topic that interests me is whether or not discovering and

uncovering content will effectively help students solve multi-step word problems. In my fourth

grade classroom, many students are struggling to effectively solve multi-step word problems, and

teaching them through direct instruction is not working. There is a battle between teachers who

want to teach math only through direct instruction and others who believe that inquiry is the way

to go. Teaching math content is at crossroads, should discovering and uncovering content take

precedence over covering and recovering content (Levinson et al., 2012). We as teachers need

more information about inquiry-based instruction and its effectiveness in helping students solve

math problems. When students encounter a multi-step word problem in mathematics, they often

fall short. Students don’t have the skills needed to solve these problems. “National and state

standards in the US have emphasized the importance of solving and posing word problems in

students' mathematics learning for decades” (Foran & Welder, 2020). The degree I am getting is

a Master of Arts in Elementary Mathematics (K-6). The topic that I have chosen relates to the

effectiveness of teaching multi-step word problems in an elementary school classroom. As a

fourth-grade teacher, I teach math daily, and my hope in this research is if using inquiry-based

instruction helps boost learners in solving multi-step word problems. This topic relates to

education because it is focused on helping elementary school students learn the skills they need

to be successful in solving multi-step word problems in mathematics. Every grade level has

multi-step word problems and using this topic as my research topic can help the field of

education.

https://eds.b.ebscohost.com/eds/detail/detail?vid=1&sid=7a5d44bb-7082-4ffb-949b-ff7162b4bf0e%40sessionmgr103&bdata=JkF1dGhUeXBlPXNzbyZzaXRlPWVkcy1saXZlJnNjb3BlPXNpdGU%3d#
https://eds.b.ebscohost.com/eds/detail/detail?vid=1&sid=7a5d44bb-7082-4ffb-949b-ff7162b4bf0e%40sessionmgr103&bdata=JkF1dGhUeXBlPXNzbyZzaXRlPWVkcy1saXZlJnNjb3BlPXNpdGU%3d#
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Problem Statement

Many fourth-grade students in my classroom cannot distinguish the steps necessary to

solve a multi-step mathematical word problem.

Problem Discussion

There are many reasons why students seem unable to solve multi-step word problems in

math. But the most common reason is that students are unable to discern the different steps they

need to take to find the correct answer. This problem was identified when fourth-grade students

were given multi-step word problems that have more information than is needed to solve the

word problem. The majority of students were unable to pick the correct information to solve the

problem. To add to the issue when most students see a multi-step word problem, they often solve

the first step and then stop. They do not realize that there is more to the problem that needs to be

solved.  Students often look at multi-step word problems and identify some of the numbers in the

problem and assume one way to use the numbers and they don’t see that there are different parts

of the problem they need to solve. This is an issue that is common among fourth-grade students.

The students are unable to apply the knowledge they have learned in solving single-step

problems, to do multiple operations flexibly to find the solution to their multi-step word

problems. In one research study, they examined the important point that students grow

comfortable with solving problems a certain way and they are unable to adapt when a problem

does not follow the same pattern (May 2020). I as the teacher and researcher need to give my

students the tools that allow them to use a variety of different strategies. “Students in Math must

make progress in learning to follow teacher's instructions and participating actively, using prior

knowledge, building on it, and making sense of it instead of memorizing” (Ay Emanet & Kezer,
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2021). When students rely on just one strategy to solve a problem they are running the risk of

solving the multi-step problem incorrectly. The students have not had experience being able to

talk about math and how they work through solving problems. Students are often told directly

how to solve each problem and they can’t explain how they were able to find the correct answer.

This becomes an issue when students find multi-step word problems. Helping the students to be

able to have a discussion as a class or with a group will help the students process what they are

doing and how they can use what they did for one problem to try the next. Allowing students to

vocalize what they are doing to solve mathematics problems is one part of using inquiry-based

instruction. The inquiry-based instruction relies heavily on the discussion. The class will

participate in many discussions to help each other see how they worked through the problems.

The students then have time to reflect on how others solved the same problem and what they

could try the next time they come across a multi-step word problem. Using inquiry-based

instruction will hopefully be an effective method in teaching students how to solve multi-step

word problems.  Solving multi-step word problems in fourth grade is an essential skill that the

students in the school district where the study is being conducted must master. The impact of this

means that most of these fourth graders are not meeting that essential skill.

Research Question(s)

Question 1: What is the impact of using inquiry-based instruction on 4th-grade student

performance solving multi-step word problems?
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Topic and Problem Conclusion

The topic and the problem listed above justify a need for this research project because

many fourth-grade students are failing to meet the essential skill of solving multi-step word

problems. The results and conclusions of this research study will provide an accurate amount of

data to show and distinguish the ways that we as teachers should use to teach students the

process of solving multi-step word problems. The data collected will help show if using

inquiry-based learning for students to solve these problems is an effective way to learn and to

teach. The problem that we are focusing on will help provide evidence to show teachers that

teaching multi-step problems with inquiry-based instruction is or is not an appropriate method of

teaching in this area of mathematics. Seeing as most fourth-graders are failing this essential skill

it is important to do this research study to find ways to help our students be the most successful

that they can be in solving multi-step word problems. In the field of education, teachers are doing

their best to help students meet their essential skills to pass to the next grade. In conducting this

research I will be able to identify ways to take the stress off of the teachers that struggle with

helping their students reach this essential skill. This research study will also help identify ways

that help students connect to mathematics content, specifically multi-step word problems.

Students in this research study will be able to be hands-on, participate in class and group

discussions, and be in charge of their learning. This is an important concept for students to learn

and as we address the problem of solving multi-step word problems we will hopefully be able to

help students out with their confidence in solving problems. This research study is needed to not

only help students solve multi-step word problems but to be their learners and teachers in the

classroom.
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Chapter 2 - Review of the Literature

Overview of the Literature

In education, one important topic that all teachers impart to their students is the ability to

problem-solve. As teachers, we hope that the skills they learn in problem-solving in the

classroom will transfer to their lives. However, students are continually struggling with solving

multi-step word problems. These problems often give more information than is needed and

students get lost trying to solve them. In a research study, it was found that it is a very complex

and challenging task to solve these problems (Mandal et al., 2020). Solving multi-step word

problems is a difficult task for each student. An article titled “Adding It Up: Helping Children

Learn Mathematics” by the National Research Council (NRC; 2001) has articulated a shift in

emphasis from procedural knowledge, such as learning how to perform or apply algorithms, to

conceptual understanding in mathematics instruction and assessment. This shift has caused much

thought on how we can, as educators, teach our students effectively. An inquiry-based model of

instruction to teach multi-step word problems effectively has been developed to see if this way of

teaching will help students. This strategy will be used because “problem-solving, as a process, is

more complex than simply extracting numbers from a story situation to solve an equation,

researchers and educators must pay attention to the design of problem-solving instruction to

enhance student learning. Unfortunately, traditional mathematics textbooks typically do not

provide this kind of instruction (Griffin & Jitendra, 2009).

Problem Solving Skills

Skills that students learn in elementary school stay with them throughout their lifetime.

Not only the essential skills in mathematics, literacy, science, and social studies but skills
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such as problem-solving, communication, and so forth. Our students rely on these skills as

they continue through high school and college as well as in life. According to earlier studies

certain skills that we could obtain from the learning process are creative and innovative

thinking, analyzing information, problem-solving, using media and technology, and life and

career skills (  Simanjuntak et al., 2021). Educators need to help students learn different styles

of learning so that they can learn these other life skills as well. The development of

problem-solving skills comes into prominence in case the condition of being faced with more

difficult and more complicated problems is reflected in education (Bapoğlu-Dümenci et al.,

2021).

Multi-Step Word Problems

Solving multi-step word problems for young elementary students is a concept that is

increasingly difficult to teach. Students have difficulty recognizing and remembering different

strategies to use as they work on each problem therefore they often fall short in their ability to

reach the correct answer. In one study results suggested that training consisting of face-to-face

support is crucial for accelerating mathematics word problems strategies among students

struggling (Björn et al., 2019). As shown in this study, face-to-face support for students

working through solving multi-step word problems is proven to increase success.  Another

study discussed schema-based strategy instruction which is composed of three strategies

utilized for teaching the solution of mathematical word problems: visual representations,

heuristics, and direct instruction. This instruction, though it helped improve results somewhat,

was not a successful use of teaching strategies in the world of multi-step word problems

(  Delisio et al., 2018). Furthermore, another study was conducted and there was little evidence
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that individual language features have a considerable effect on mathematics word

problem-solving performance for a general population of students (Walkington et al., 2019).

In these studies that have been conducted the same problem is consistent. Students of all ages

struggle to find ways to solve multi-step word problems in mathematics. As educators, our

role is to provide a solution to help curve this gap that students are continually facing.

“Teachers' practice of characterizing students' thinking with nuance is linked to their practice

of analyzing instruction in terms of its effects on students' learning” (Jansen et al., 2009).

Inquiry-Based Instruction

Discovering and uncovering content is a teaching method that allows students to work

through the material and gain an understanding by posing questions, problems, or scenarios in

which the students identify the cause or determine the answer through inquiry. This method is

also known as inquiry-based learning/instruction. The argument for using this while teaching

math is the opportunity to teach “students to ask higher-level questions” (How Inquiry-Based

Learning Can Work in a Math Classroom, 2017b). The students develop skills to talk about the

problems, draw on their intuition to understand the problems. Inquiry allows teachers to focus on

letting the students ask their questions to guide their learning.

One reason that the inquiry method of teaching is so critical and should be used in the

classroom is the long-term benefits that it presents to students. Students can develop

problem-solving skills, communication skills, and confidence when faced with a difficult

situation. The benefits for students of using the inquiry method are not just confined to math.

Students can develop and internalize problem-solving skills that help the students in all walks of

life such as communication, daily problems that they encounter, writing, and so forth. The
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students can use the skills they developed during the inquiry process to solve the problem put

before them. In research from Laursen et al. (2014), they discovered that a real-world promise of

uptake in student-centered teaching methods improved learning outcomes and ultimately student

retention.

Another example of why inquiry-based learning is the most effective way to teach math

is allowing students to do more than we expect of them with just direct instruction. Students can

do more than memorize, perform algorithms, and apply computational skills if teachers allow

them to use the inquiry-based method. The students can work through math problems through

investigation. This allows them to develop a deeper understanding of the topic as well as more

interest in the topic. The students are more engaged and more likely to want to do math every

day when the inquiry method is used. This learning process “encourages self-regulated learning

because the responsibility is on learners to determine issues and research questions and the

resources they need to address them” (Blessinger, 2015).

Inquiry-based math leads students to a growth mindset. A growth mindset is “the belief

that they can improve their knowledge and skills through the use of learning strategies and with

guidance and support from teachers, coaches, and mentors” (Wilson & Conyers, 2020). The

growth mindset allows students to break free from the thinking of never being able to achieve

something which is a fixed mindset. The growth mindset comes from using the inquiry-based

learning model to teach students that their abilities are not confined to one specific area.

“Mindset will help you build self-confidence and self-discipline. It will help you overcome any

obstacle and any problem” (Johnson, 2021). Along with developing a growth mindset from using

inquiry-based learning in research, they have found that it reduced the level of anxiety students

feel in math. “One finding is that pupils who were exposed to traditional approaches reported
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more mathematics anxiety than those who were exposed to alternative approaches particularly

concerning the social, public aspects of doing mathematics” (Newstead, 1998). Using the inquiry

approach provides these great benefits for students.

Summary

When teaching math to elementary school students there are many different approaches

and factors that need to be decided to create the best mathematics atmosphere possible for

each student. The skills they learn in mathematics also relate to their real-life situations and

problem-solving skills in schools. Teaching mathematics involves helping students develop

mathematical skills and empowering students to see themselves as capable of participating in

and being knowers and doers of mathematics (Miller, 2019). Using the inquiry-based

instruction method to teach multi-step word problems allows students to develop skills

beyond just mathematics which leads us to reflection. The impact of using inquiry-based

instruction for multi-step word problems allows for students to grow in confidence through

resources and tools they develop through the process of trial and error and using a growth

mindset. Ensuring that students are gaining the knowledge that they need to move forward

with their education. Students need to engage in math to have an increase in learning.

Memorizing, mimicking, and so forth don’t have such profound effects and a math-rich

learning environment (Newton 2017).  Determining the most effective way to teach multi-step

word problems in an elementary school classroom will help the ever-evolving world of

teaching and mathematics.
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Chapter 3 - Research Methodology

Research Design

This research employs quantitative research that will be part of an action research study

involving an elementary school classroom. The numerical data that will be collected from a

pretest and posttest will be used to show the effectiveness of using inquiry-based learning in

solving multi-step word problems in mathematics. The data and results will be analyzed to

determine if using this method of learning is an appropriate source of learning in this situation.

This adheres to action research because action research takes transformative change through the

research study.

Research Questions

Question 1: What is the impact of using inquiry-based instruction on 4th-grade student

performance solving multi-step word problems?

Participants

The participants of this study are limited to my current students in my fourth-grade class

that has been in session since August of this school year. This is a small sample size so all

students will be asked to participate in the study regardless of their different learning styles or

backgrounds. Participation will be dependent on consent from the guardians and assent from the

students. The students in the study will be disqualified if they have poor attendance during the

instructional unit.

There will be 20 students that will take part in the study. These 4th-grade students will

range in age from 9-10 years old. There will be a mixture of male and female students that are
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participating in the study. The socioeconomic makeup of the community is the working class.

There are 3 ELLs in the group but all of them can communicate in English.  There is 1 student

who has an IEP for various learning disabilities and receives SPED services.  The primary

language of the majority of the students is English. The students have just finished third grade

and have varying levels. The students are strongly motivated by extrinsic rewards. Most students

are used to the learning style of direct instruction.

Data Collection Instruments and Methods

One instrument will be used to collect data throughout the study. The tool will be used to

collect quantitative data from the students. Before the unit begins, all participants will take the

pretest before the instruction in the method of using inquiry-based instruction. (see Appendix A).

They will then take the posttest after the instructional unit is over. The pretest and posttest are

identical tests consisting of 14 questions that are multiple-choice and short answers. These

questions will test the student’s ability to solve multi-step word problems. As an essential skill,

the test will mostly consist of word problems. Each question will be worth 1 point. The

maximum score will be 14 points. The test will not be timed to ensure that an accurate

representation of the participant’s abilities is found. Students will have options of having the

teacher read the questions and options for them, but the teacher will not help or coach in any

way.

The various data will be collected distinctly for the testing instrument. For the pretest and

posttest, students will test through a familiar form of paper and pencil. The results will be graded

and housed on a digital spreadsheet. The digital spreadsheet will allow the teacher to compare
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each question and the percentage of the students that answered correctly. It will also allow for the

teacher to review each student’s test results and give them a score to see how they performed.

Data Security and Confidentiality

The data that is collected will be secured in a locked cabinet or a locked file on my

computer. After the study is concluded the data will be destroyed. The consent forms will be kept

in a locked cabinet and will be destroyed following the study. All names of students, school,

districts, and so forth will be changed for the security and confidentiality of all involved in this

study.

Summary

This is a quantitative action research study designed to use a pretest and posttest to

analyze using inquiry-based teaching methods to help fourth-grade students become effective in

solving multi-step word problems. All data will be collected and stored in locked cabinets or files

and destroyed when the study has concluded.
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Chapter 4 - Results

Results Overview

This action research study was conducted to see if using inquiry-based learning strategies

helps students perform better on multi-step word problems. The study showed improvement

from the beginning of the unit till the end but the improvement was not made by every student.

The results show that inquiry-based learning helped improve students’ ability to solve multi-step

math problems. On the pretest, the average score was 7 out of 14 points possible for an average

of 50%. For the posttest, the average score went up about 11 out of 14 points possible for an

average percentage of 77%. Upon further analysis of the results, the students used the tools that

they had discovered throughout the unit of instruction to complete the posttest and gain a higher

average percent.

Data Analysis

Data for this research study was collected using pretests and posttests that were given

before and after the instructional unit of study. After the data was collected, it was studied by the

teacher-researcher to understand better the impact of the instructional unit.

The pretest and posttest consisted of the same 14 questions that had both multiple-choice

as well as free-response questions. These questions all regarded multi-step word problems. Some

of the questions were looking for step by step understanding of developing equations, switching

multiplication equations to division equations, and looking for actual answers to the questions

that were being asked. Table 1 presented below is a chart of the students' raw scores from the

pretest and posttest. Student 10 was not able to take the posttest because of absences so their

scores have been omitted from the results.
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Table 1

This table shows the scores of the students based on their point value out of a total of a

possible score of 14 points. Roughly 84% of the students were able to improve their scores from

the pretest to the posttest. Most of the students improved their scores by 3 or more points.
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Around 10% of the students maintained their scores from the pretest to the posttest and only 5%

of the students saw a drop in their scores by just 1 point. The 5% of the students that saw a drop

in their scores are considered to be below grade level readers which could have contributed to the

score drop and not fully reading the problems or not reading the problems as carefully the second

time.

Figure 1 included below shows a bar graph that shows the same scores and allows for

easier visualization of the comparison of the students' pretest and posttest scores. It demonstrates

that most of the students grew from the pretest to the posttest.

Figure 1

When examining the scores more closely, it seems that the overall average of the class was

brought up from the pretest to the posttest test because some students performed significantly
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better on the posttest than the pretest. This helped to raise the class average. When examining the

means of the pretest to posttest, there was a 4 point rise which can be seen from the 7 points

mean on the pretest to 11 points on the posttest. Comparing the medians of the two sets of data,

the pretest showed a median of 7 whereas the posttest had a median of 12. The mode is an

important aspect to note because on the pretest it was 6 and the posttest was 12. This shows that

more students gained a better understanding of solving multi-step problems from pretest to

posttest. Figure 2 below demonstrates these comparisons in mean, median, and mode from the

pretest and posttest.

Figure 2

Answers to the Research Questions

The research question being studied for this action research study, was, “What is the

impact of using inquiry-based instruction on 4th-grade student performance solving multi-step

word problems?” The data that was taken from the pretest and posttest demonstrated that using
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inquiry-based instruction to teach students multi-step problems has a significant impact on

4th-grade students' abilities to solve multi-step word problems. The overall scores from the

pretest and posttest went up after the instructional unit took place, the majority of students saw

an increase of 2 or more points. With 73% of the students earning a passing grade of 70% or

higher. Two students scored the same on the pretest and the posttest. While only one student

decreased from the pretest to the posttest.

Students were given these tests without stipulations on how they should solve the

problems, to see if they would use the tools they discovered during their instructional unit. The

students showed that they were able to use the tools and skills they developed during the

inquiry-based instructional unit. The questions talked about the impact of inquiry-based learning

and it proved that the discovery of how to solve the problems not only helped the students obtain

correct answers while solving these problems but it also gave them the confidence to work

independently. The students were able to accurately determine the information needed to solve

the problems. In other words, using inquiry-based learning helped the majority of the students

gain the knowledge they needed to solve multi-step word problems.
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Chapter 5 - Discussion and Conclusion

Overview

After looking into the data from the pretest and posttest, it was concluded that when

students encounter a multi-step problem having inquiry-based instruction impacted their ability

to solve the problems. This conclusion was reached because a large majority of the students used

the tools they had discovered during the instructional unit in order to solve the multi-step

problems. There was an improvement in their ability to solve and understand the questions that

were being asked. The mean, median, and mode all increased from the pretest to the posttest

following the instructional unit. The research study provided evidence that using the

inquiry-based model of instruction helps students gain viable strategies and tools to solve

multi-step word problems in mathematics.

Problem Solutions

The problem that was explored in this study was from examining the students of the

teacher/researcher’s classroom as coming to the conclusion that the students were not meeting

the essential skill of solving multi-step word problems in mathematics. The students were failing

to grasp the concept that in word problems there are often steps that need to be taken in order to

correctly solve the problem. The students embarked on a journey through the instructional unit of

inquiry-based learning to discover tools and strategies that help them to solve these multi-step

problems. The students discovered words that gave them clues to help them know what operation

to do. The teacher/researcher was the facilitator in the class discussions but the students were the

main teachers to each other as they discovered how to solve the problems.

Throughout the instructional unit, the students were able to identify the operations that

were needed to solve the problems, identify what the questions asked, and have confidence in
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themselves to solve the problems on their own. The overall success of the inquiry-based learning

that led to the proficiency that was gained on the posttest came from students taking part in the

instructional unit where they were able to discover and revise their ideas. They were able to

reflect on what was working and what was not working so that they could solve the problems

with their tools.

The students were able to find ways to solve multi-step word problems that would not

have been taught if direct instruction was used. The students had many creative ideas and ways

to solve the problems. The ideas came from different students each time and all students were

able to contribute to their own learning and to their classmates’ learning. The students

participated in discussions where they explained their individual thinking and as a class

discussed why the process would work or not work. This is all part of the inquiry-based learning

model that the students were a part of.

Strengths and Weaknesses

The possible strengths of this action research study can be found in the methods used for

data collection and the method of instruction. The method of data collection was the pretest and

posttest via paper-pencil in a format that all of the students were familiar with using. This helped

to prevent any possible inaccuracies because of a new testing format. The students have seen this

test format before and they were able to answer the questions without any problems with the

formatting. Another strength of the research study was the method of instruction. Inquiry-based

learning is not often used in mathematics. The strengths of this come from the excitement of

something new. The students were able to engage fully in these mathematics lessons because it

was something that they had not ever truly experienced before. The students loved being able to
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share their ideas and ways of thinking. The unit of instruction allowed the students to discover

specific tools and skills that helped them to solidify their knowledge.

One weakness that came from this research was the freedom that the students had in

solving the problems. They often took a long time to progress through their work because of the

freedom that they had. This led to them not being ready when we were doing class discussions

and not being able to contribute their ideas. Another weakness was that evident in the first part of

the instructional unit was that some students were reluctant to participate in the class discussion.

At the beginning of the unit, it was often the same students who would explain what they did, or

why what someone else did would not work. The reluctant students were not able to discover as

much in the beginning because they were not contributing to the class discussions. One of the

other weaknesses that were noticed was the teacher/researcher’s unpreparedness. This is the first

time that the teacher has taught using inquiry-based learning and there is a learning curve to it.

The teacher had to make sure to not overtly correct students who make flawed assumptions

because it prevents them from thinking critically.

Influential Factors

There are many factors that could have contributed to skewed findings in the research

project. The first one being Coronavirus. This has the main impact on the absences of the

students. Not all students were able to receive instruction during the full instructional unit

because of absences related to the virus. Another factor that could have influenced the results of

the study was the time of year that the students participated in the study. The study took place

during the first month of school. The students were still excited to be in school and they were

working very hard to make sure that they passed all the tests they were given. Closer to the

middle of the school year students often find test-taking frustrating and often do not perform as
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well. Because this unit was so close to the beginning of the year students were still doing their

best to pass each test.

Further Investigation

Inquiry-based learning was deemed an effective method of teaching students how to

solve multi-step word problems. The students were able to use the tools and strategies they

discovered to solve multi-step word problems. An interview was not conducted as part of this

research study, however, further investigation into the student’s ideas and opinions about the

instructional unit would be beneficial in identifying which students felt that they were part of

their own self-discovery process or if they just used their peers to gain the information. To do the

interviews with the students an instructional unit featuring inquiry-based learning as the main

instruction method could be used and the interview could be carried out to see and provide more

accurate results on inquiry-based instruction. Further investigation could also be conducted to

examine if using inquiry-based instruction has benefits in other mathematical processes as well.

It would be interesting to examine if students were involved in a longer inquiry process during an

instructional unit if they would master using inquiry in all mathematical content areas because it

would become a more natural process to them.
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Appendix A

The instructional unit will come from HMH Into Math Grade Four Module 3. The lessons will

be adapted to be administered through inquiry-based learning. The lessons are as follows:

Lesson 1:

General Information
Lesson Title: Inquiry-Based Learning
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4
Prerequisite Skills/Prior Knowledge:
Students should be able to understand multiplication as combining equal groups. Students should
be able to relate multiplication to adding equal groups.

Standards and Objectives

State/National Academic Standard(s):
Interpret a multiplication equation as a comparison, e.g. interpret 35 = 5 × 7
as a statement that 35 is 5 times as many as 7 and 7 times as many as 5.
Represent verbal statements of multiplicative comparisons as multiplication
equations.

Learning Objective(s):
● I can use visual models and equations to represent and interpret a multiplicative comparison.
● I can describe inquiry-based learning.

Materials Technology

● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.

https://sites.google.com/a/wgu.edu/state-specific-information/


30

Language Function(s):

Students will explain how an equation and visual model both represent a multiplicative comparison problem.

Vocabulary:
Inquiry, equation, visual model, discourse, multiplicative comparison

Discourse and/or Syntax:
Discourse: Through pair shares, students will use oral language to explain what inquiry-based
learning is while learning about multiplicative comparisons.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to do different multiplicative comparison problems.

Instructional Strategies and Learning Tasks

Anticipatory Set:
Activity Description/Teacher Student Actions

The teacher will ask students if they know
what inquiry is. The teacher will explain that
inquiry is a process of discovery and in this
unit of mathematics, we will be using
discovery to learn mathematics.

The teacher will explain that in this lesson
they will go through the inquiry process
together as a whole class solving one
problem.

Students will participate in a classroom discussion
about inquiry and what that means for the
upcoming math unit.

Presentation Procedures for New Information and/or Modeling:
Activity Description/Teacher Student Actions

Teachers will write this problem on the
SMART TV. The problem is from HMH Into
Math 4th Grade Module 3 Lesson 1:

Jaslene throws 2 balls at the target. She gets 4
points for landing on red. She gets three times
as many points for landing on the green.

As a class students will raise their hands and give
answers to the questions that the teacher wrote
on the board.

The students will discuss how these questions will
help them in solving the problems.
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The teacher will ask the students to think
about the following questions:
What do you know?
How can you use that information?
What do you have questions about?

The teacher will record the answers on the
board.

Guided Practice:
Activity Description/Teacher Student Actions

The teacher will explain that through the
lesson they will only be working on one
problem to understand the process of inquiry.
The teacher will then have the students raise
their hands to explain how they would solve
the problem if they had it in front of them.
The teacher will write down all the responses.
Even if the responses are incorrect.

The teacher will then ask the students to
share what answers they think are correct and
why and what answers are incorrect and why.
As a whole class, they will determine the
answer and the best way they could go about
solving the problem.

Students will volunteer information on how they
would solve the problem based on the
information they have and the knowledge they
already obtain.

The students would participate in a discussion on
what answers are correct and what ones are
incorrect and explain the process they could use
on a future problem to solve in the most effective
way.

Independent Student Practice:
Activity Description/Teacher Student Actions

The teacher would ask the students to go to
their desks and record in their journal what
worked in solving this problem and what
didn’t work in solving this problem. The
teacher will also ask the students to record
how they would solve a similar problem in
their journal.

Students will complete the writing task in their
journals.

Culminating or Closing Procedure/Activity:
Activity Description/Teacher Student Actions

As a final activity, the teacher would provide
an exit ticket that will ask students to explain
what inquiry-based instruction is and how
they will use the process for the following
unit.

The students will complete the exit ticket.

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
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accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be encouraged to take risks and use their creativity to share how they would solve the
problem.

EL:
Students will be given a paper with the definition of the vocabulary and a graphic organizer for the
reflecting activity.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the refection activity.

Summative
The exit ticket that the students completed will have students demonstrate their understanding of inquiry-based
learning with at least 80% accuracy.

Lesson 2:

General Information
Lesson Title: Inquiry-Based Learning Part 2
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4
Prerequisite Skills/Prior Knowledge:
Students should be able to understand multiplication as combining equal groups. Students should
be able to relate multiplication to adding equal groups.

Standards and Objectives

State/National Academic Standard(s):
Interpret a multiplication equation as a comparison, e.g. interpret 35 = 5 × 7
as a statement that 35 is 5 times as many as 7 and 7 times as many as 5.
Represent verbal statements of multiplicative comparisons as multiplication
equations.

Learning Objective(s):
● I can use visual models and equations to represent and interpret a multiplicative comparison.
● I can describe inquiry-based learning.

Materials Technology

https://sites.google.com/a/wgu.edu/state-specific-information/
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● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain how an equation and visual model both represent a multiplicative comparison problem.

Vocabulary:
Inquiry, equation, visual model, discourse, multiplicative comparison

Discourse and/or Syntax:
Discourse: Through pair shares, students will use oral language to explain what inquiry-based
learning is while learning about multiplicative comparisons.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to do different multiplicative comparison problems.

Instructional Strategies and Learning Tasks

Anticipatory Set:
Activity Description/Teacher Student Actions

The teacher will tell students that they will be
working through inquiry-based instruction
again to practice the process.

The teacher will ask the students to create a
list that shows the steps to the inquiry
process.

Students will participate in a classroom discussion
about inquiry and create a list that shows the
steps that they will work through during the next
few lessons.

Presentation Procedures for New Information and/or Modeling:
Activity Description/Teacher Student Actions

Teachers will write this problem on the
SMART TV. The problem is from HMH Into
Math 4th Grade Module 3 Lesson 1:

Landon wins 4 tickets for the car game. He
wins 6 times as many tickets for the space
game. How many tickets does Landon win for
the space game?

The teacher will ask the students to think

As a class students will raise their hands and give
answers to the questions that the teacher wrote
on the board.

The students will present ways that they could
solve this problem to the class. The class will
discuss what ways work and what ways don’t and
work together to identify the strategies they can
use in the future.
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about the following questions:
What do you know?
How can you use that information?
What do you have questions about?

The teacher will record the answers on the
board.

The class will talk about how they can solve
this problem using multiple strategies that the
students in the class will tell the teacher. As a
whole group, they will reflect on which ways
make the most sense and how you can apply
those strategies to other problems.

Guided Practice:
Activity Description/Teacher Student Actions

The teacher will record the following
problems on the board from HMH Into Math
4th Grade Module 3 Lesson 1:

1. Tomas unlocks 2 levels in a video
game. Sasha unlocks 5 times as many
levels as Tomas. How many levels
does Sasha unlock?

2. Frank and Shari play basketball. Shari
makes 2 baskets. Frank makes 4 times
as many baskets as Shari. How many
baskets does Frank make?

When the students have had an appropriate
amount of time to work through the problems
the teacher will have the groups come up and
record on the board how they solved the
problem.

The teacher will lead a discussion to identify
which answers are correct and what answers
are incorrect.

The students will work together in groups of 4.
The teacher will have manipulatives available and
paper for students to work through each of these
problems using different strategies.

The students will record how they solved the
problems on the board.

The students will participate in the discussion to
identify the correct tools for solving these
problems.

The students will record in their journal 3
important things they learned during the process
of trying to solve these problems and what tools
they were able to use.

Independent Student Practice:
Activity Description/Teacher Student Actions

The teacher would ask the students to go to
their desks and record in their journal what
worked in solving this problem and what

The students will record in their journal 3
important things they learned during the process
of trying to solve these problems and what tools
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didn’t work in solving this problem. The
teacher will also ask the students to record
how they would solve a similar problem in
their journal.

they were able to use.

Culminating or Closing Procedure/Activity:
Activity Description/Teacher Student Actions

The teacher would remind the students that
the process they went through today was an
inquiry-based learning process. The teacher
will ask the students to write down the
questions they can ask themselves when they
get stuck on a problem.

The students will write down the questions in
their journals.

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be encouraged to take risks and use their creativity to share how they would solve the
problem.

EL:
Students will be given a paper with the definition of the vocabulary and a graphic organizer for the
reflecting activity.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the refection activity.

Summative
The exit ticket that the students completed will have students demonstrate their understanding of inquiry-based
learning with at least 80% accuracy.

Lesson 3:

General Information
Lesson Title: Multiplicative Comparison
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4
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Prerequisite Skills/Prior Knowledge:
Students should be able to understand multiplication as combining equal groups. Students should
be able to relate multiplication to adding equal groups.

Standards and Objectives

State/National Academic Standard(s):
Interpret a multiplication equation as a comparison, e.g. interpret 35 = 5 × 7
as a statement that 35 is 5 times as many as 7 and 7 times as many as 5.
Represent verbal statements of multiplicative comparisons as multiplication
equations.

Learning Objective(s):
● I can use visual models and equations to represent and interpret a multiplicative comparison.

Materials Technology

● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain how an equation and visual model both represent a multiplicative comparison problem.

Vocabulary:
Equation, visual model, multiplicative comparison

Discourse and/or Syntax:
Discourse: Through pair shares, students will use oral language to explain the meaning of
multiplicative comparisons.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to do different multiplicative comparison problems.

Instructional Strategies and Learning Tasks

Inquiry Model
Activity Description/Teacher Student Actions

https://sites.google.com/a/wgu.edu/state-specific-information/


37

The teacher will remind students that they
will be working in groups to solve
multiplicative comparison problems and that
they have manipulatives to use to solve the
problems. The teacher will record the
problems on the board.

The students will get into groups of 4.

Teachers will write about this problem on
SMART TV. The problem is from HMH Into
Math 4th Grade Module 3 Lesson 1:

1. Mikayla collects 4 silver coins in a
video game. She collects 4 times as
many gold coins as silver coins. How
many gold coins does Mikaya collect?

2. Ashley passes 6 rounds in a racing
game. Danny passes 3 times as many
rounds as Ashley. How many rounds
did Danny pass?

3. Write a multiplication equation to
model the comparison:
6 times as many as 7 is 42
27 is 9 times as many as 3

4. Anne has 2 pens. She has 5 times as
many pencils. How many pencils does
Anne have?

5. Brian finds 3 diamonds in a treasure
game. Ella finds 4 times as many
diamonds as Brian. How many
diamonds does Ella find?

The students will work together in groups of 4.
The teacher will have manipulatives available and
paper for students to work through each of these
problems using different strategies.

The teacher will call the groups to come to the
carpet. The teacher will have one student
from each group come up and solve the first
problem.

The teacher will facilitate the discussion on all
of the problems.

The students will participate in a discussion with
the teacher as a facilitator to decide the processes
that the groups used and which ones worked and
what processes didn’t solve the problems
correctly.
The students will do this for each of the problems
that they are given.

The teacher would ask the students to go to
their desks and record in their journal what
worked in solving this problem and what
didn’t work in solving this problem. The
teacher will also ask the students to record
how they would solve a similar problem in
their journal.

The students will record in their journal 3
important things they learned during the process
of trying to solve these problems and what tools
they were able to use.

Differentiated Instruction
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Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be encouraged to take risks and use their creativity to share how they would solve the
problem.

EL:
Students will be given a paper with the definition of the vocabulary and a graphic organizer for the
reflecting activity.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the refection activity.

Summative
The discussion that the students participate in will have students demonstrate their understanding of multiplicative
comparisons.

Lesson 4:

General Information
Lesson Title: Distinguish Between Multiplicative and Additive Comparisons
Subject(s): Reason abstractly and quantitatively
Grade/Level/Setting: Grade 4
Prerequisite Skills/Prior Knowledge:
Students should be able to understand multiplication as combining equal groups. Students should
be able to use addition and multiplication to solve problems.

Standards and Objectives

State/National Academic Standard(s):
Multiply or divide to solve word problems involving multiplicative
comparison, e.g., by using drawings and equations with a symbol for the
unknown number to represent the problem, distinguishing multiplicative
comparison from additive comparison.

Learning Objective(s):
● I can identify and represent multiplicative and additive comparison problems with 80% accuracy.

Materials Technology

https://sites.google.com/a/wgu.edu/state-specific-information/
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● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain how to decide whether a comparison problem should use multiplication or addition.

Vocabulary:
Multiplicative comparison, additive comparison

Discourse and/or Syntax:
Discourse: Through pair shares, students will use oral language to explain ways to write and
solve additive and multiplicative comparisons.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to distinguish between, represent, and solve additive and
multiplicative comparisons.

Instructional Strategies and Learning Tasks

Inquiry Model
Activity Description/Teacher Student Actions

The teacher will remind students that they
will be working in groups to distinguish
between, represent and solve additive or
multiplicative comparison problems.

The students will get into groups of 2.
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Teachers will write about this problem on
SMART TV. The problem is from HMH Into
Math 4th Grade Module 3 Lesson 2:

1. Shanil makes a hexagon using 6
toothpicks. Rachel uses 2 more
toothpicks than Shanil to make a
shape. Leo uses 2 times as many
toothpicks as Shanil to make a shape.
Find how many toothpicks Shenil,
Rachel, and Leo each use.

The students will work with a partner using
manipulatives to determine the number of
toothpicks that each person used.

The partners will then present to the class to show
how they came to their solution using the
manipulatives.

The class will then discuss which ways were
effective and what tools they can use on their own
to identify ways to solve these problems.

The students will record in their journals what
went well as they worked with a partner and what
didn’t work well as they were trying to solve the
problems.

The students will identify terms that helped them
find a way to solve the problem.

The teacher will then give the partners one
more problem from the lesson to work
through together.

1. Victor makes 4 paper cranes. Natalie
makes 3 times as many cranes as
Victor. How many paper cranes does
Natalie make?

The students will again work with their partners to
solve the problem, share their findings, and reflect
on what went well and what didn’t go as planned.

The teacher will then give the students an
assignment with 8 problems to go through
what they learned as partners and see if they
can solve the problems with 80 % accuracy.

1. Maria makes a peacock with 8 feathers. Simon
uses 4 more feathers than Maria. How many
feathers does Simon use? Desiree uses 4 times
as many feathers as Maria. How many feathers
does Desiree use?

2. Ming mixes 2 cups of red paint with white
paint. She uses 4 more cups of white paint
than red paint. How many cups of white paint
does Ming use. Is this an additive or
multiplicative comparison problem?

3. Jen takes 6 minutes to make a paper animal.
Brian takes 5 more minutes than Jen to make a
paper animal. Kai takes 5 times as many
minutes as Jen. How many minutes does it? It
takes Brian and Kai to each make a paper
animal?

4. Reese has 8 toy cars. Jena has 4 more cars than
Reese. Nate has 4 times as many cars as Reese.
How many cars do Reese, Jena, and Nate each
have? How many do they have altogether?

5. Winnie has 6 feet of blue yarn and 5 times as

The students will solve the problems on their own
to show their understanding of the topic.
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many feet of yellow yarn. How many feet of
yellow yarn does Winnie have? Winnie has 5
more feet of red yarn than blue yarn How
many feet of red yarn does she have?

6. Jen has 3 cups of sand to make sand art.
Shawn has 4 more cups of sand than Jen.
Tavon has 4 times as many cups of sand as Jen.
Write a multiplicative comparison problem.

7. Ian glues 4 buttons to decorate his picture.
Kelsey glues 6 times as many buttons as Ian to
decorate her picture. Write an equation to
show the number of buttons Kelsey glues on.

8. A pair of earrings cost $8. A bracelet costs $%

more than the earrings. A necklace costs 3
times as much as the earrings. Find how much

the bracelet and the necklace each cost.

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be given more complex numbers with two-digit numbers instead of one-digit numbers.

EL:
Students will be given a paper with the definition of the vocabulary and a graphic organizer for the
reflecting activity.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the refection activity.

Summative
The assessment that the students participate in will have students demonstrate their understanding of distinguishing
between, representing, and solving additive and multiplicative comparisons with 80% accuracy.

Lesson 5

General Information
Lesson Title: Use Division to Solve Multiplicative Comparison Problem
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4

Students should be able to use division as separating into equal groups. Students should be able
to use division to solve problems. Students should understand the relationship between
multiplication and division.

Standards and Objectives
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State/National Academic Standard(s):
Multiply or divide to solve word problems involving multiplicative
comparison, e.g., by using drawings and equations with a symbol for the
unknown number to represent the problem, distinguishing multiplicative
comparison from additive comparison.

Learning Objective(s):
● I can solve a multiplicative comparison problem using division with drawings and equations with

80% accuracy.

Materials Technology

● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain how multiplication and division can be used to solve the same problem.

Vocabulary:
Multiplicative comparison, division, inverse operations

Discourse and/or Syntax:
Discourse: Through pair shares, students will demonstrate different ways to write multiplication
and division equations to help solve comparison problems through oral language and written
language.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to demonstrate different ways to write multiplication and division
equations to help solve comparison problems.

Instructional Strategies and Learning Tasks

Inquiry Model
Activity Description/Teacher Student Actions

The teacher will remind students that they
will be working in groups to distinguish
between, represent and solve additive or
multiplicative comparison problems.

The students will get into groups of 2.

https://sites.google.com/a/wgu.edu/state-specific-information/
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Teachers will write about this problem on
SMART TV. The problem is from HMH Into
Math 4th Grade Module 3 Lesson 3:

Olivia is in the photography club. She takes 15
photos in the garden. That is 3 times as many
photos as she takes at school. How many
photos does Olivia take at school?

The students will work with a partner using
manipulatives to determine the number of
toothpicks that each person used.

The partners will then present to the class to show
how they came to their solution using the
manipulatives.

The class will then discuss which ways were
effective and what tools they can use on their own
to identify ways to solve these problems.

The students will record in their journals what
went well as they worked with a partner and what
didn’t work well as they were trying to solve the
problems.

The students will identify terms that helped them
find a way to solve the problem.

The teacher will then give the partners one
more problem from the lesson to work
through together.

1. This year, 28 students are in the chess
club. Last year, 7 students were in the
club. How many times as many
students were in the chess club this
year than last year?

The students will again work with their partners to
solve the problem, share their findings, and reflect
on what went well and what didn’t go as planned.

The class will participate in a discussion about the
tools they learned as they were working with a
partner and how they can use those tools to solve
the next problems. The class will discuss words
that help them know when to use division and
when to use multiplication.

The teacher will then give the students an
assignment with 8 problems to go through
what they learned as partners and see if they
can solve the problems with 80 % accuracy.

1. Leslie collects 24 aluminum cans and 8 glass

bottles for the recycling club. How many times
as many cans as bottles does Leslie collect?

2. The students in the cooking club bake 12

blueberry muffins. They bake twice as many
blueberry muffins as corn muffins. How many
corn muffins do the students bake?

3. The library club receives 56 fiction books and 8

nonfiction books. How many times as many
fiction books as nonfiction books does the club
receive?

4. Bob fills a basket with carnations and roses. He

The students will solve the problems on their own
to show their understanding of the topic.



44

uses 18 roses and twice as many roses as
carnations. How many carnations does Bob
use?

5. The students in the science club are testing a

chemical change, which is when two
substances are mixed to form something new.
They use 12 cups of hot water. This is 4 times
as much vinegar as they use. How many cups
of vinegar do the students use?

6. Todd has 35 soccer badges and 7 soccer

banners. How many times as many badges as
banners does Todd have?

7. This year 30 students in the math club. That is

5 times as many as last year. How many
students were in the math club last year?

8. Christ buys 24 strawberries and 8 kiwis. How

many times as many strawberries as kiwis does
Chris buy?

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be given more complex numbers with two-digit numbers instead of one-digit numbers.

EL:
Students will be given a paper with the definition of the vocabulary.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the refection activity.

Summative
The assessment that the students participate in will have students demonstrate their understanding of using division
and multiplication to solve comparisons with 80% accuracy.

Lesson 6:

General Information
Lesson Title: Use Comparisons to Solve Problem Situations
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4
Prerequisite Skills/Prior Knowledge:
Students should understand multiplication as combining equal groups and addition as combining
unequal groups.  Students should be able to use the four operations to solve problems.

Standards and Objectives
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State/National Academic Standard(s):
Multiply or divide to solve word problems involving multiplicative
comparison, e.g., by using drawings and equations with a symbol for the
unknown number to represent the problem, distinguishing multiplicative
comparison from additive comparison.

Learning Objective(s):
● I can write equations with letters for the unknown values to model and solve multiplicative and

additive comparison problems with 80% accuracy.

Materials Technology

● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain how visual models represent comparison problems.

Vocabulary:
Multiplicative comparison and visual models

Discourse and/or Syntax:
Discourse: Through pair shares, students will discuss how visual models represent comparison
problems.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to create visual models as representations of comparison
problems.

Instructional Strategies and Learning Tasks

Inquiry Model
Activity Description/Teacher Student Actions

The teacher will ask the students to identify
words that identify multiplication, division,
addition, or subtraction.

The students will write a list with keyword
identifiers for each of the four operations.

https://sites.google.com/a/wgu.edu/state-specific-information/
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The teacher will explain that the students will
be deciding which operation they need to use
for each problem. They will be using inquiry as
a method of finding information. Students will
be brought to the carpet as a whole class and
look at a few problems on the SMART TV.

The problems will be as follows:
1. Some students are helping out at a

soup kitchen. They bring in 42 cans of
water and 7 cases of juice. How many
more cases of water than juice do the
students bring in?

2. Tina donates 3 fewer cans of corn
than green beans. She donates 15
cans of green beans. How many cans
of corn does Tina donate?

3. There are 42 students and 6 adults
volunteering at the soup kitchen. How
many times as many students as
adulate are volunteering?

The teacher will ask the students to describe
what they know, what tools they can use to
solve the problems, and what they can do to
solve these problems.

The students will describe what they know, what
tools they have, and what they can do to solve
these problems. As a class, they will solve these
three problems with each other and gain ideas
from each other. The students will find different
ways they can solve these problems through the
class discussion.

The teacher will then give the partners one
more problem from the lesson to work
through together.

1. Mrs. Torres makes 12 cups of rice and
8 cups of couscous for the soup
kitchen. How many more cups of rice
than couscous does Mr. Torres make?

2. Carrie spends 45 minutes making
chicken noodle soup. That is 5 times
as many minutes as she spends
making a salad. How many minutes
does Carrie spend making a salad?

The teacher will focus the student's discussion
on how they decided which operation they
would use to solve each problem.

The students will again work with their partners to
solve the problem, share their findings, and reflect
on what went well and what didn’t go as planned.

The class will participate in a discussion about the
tools they learned as they were working with a
partner and how they can use those tools to solve
the next problems. The class will discuss words
that help them know when to use division and
when to use multiplication.

The teacher will then give the students an
assignment with 5 problems to go through
what they learned as partners and see if they
can solve the problems with 80 % accuracy.

The students will solve the problems on their own
to show their understanding of the topic.
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1. Henry buys bananas and organs for the soup

kitchen. He buys 10 pounds of bananas and
twice as many pounds of oranges. How many
pounds of oranges does Henry buy. ?

2. Dave and Sara deliver meals to people’s

homes. Dave delivers 13 meals and Sara
delivers 5 meals. How many more meals does
Dave deliver than Sara?

3. Jen uses 4 cups of raisins to make trail mix. She

uses 6 times as many cups of granola as raisins.
Write an equation that shows how many cups
of granola Jen puts in the trail mix.

4. Ronnie bakes 3 more lemon tarts than

raspberry tarts. He bakes 9 lemon tarts. Write
an equation to find how many raspberry tarts
Ronnie bakes.

5. Andrea has 5 stamps. Joses has 15 stamps.

How many times as many stamps does Jose
have as Andrea?

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be given more complex numbers with two-digit numbers instead of one-digit numbers.

EL:
Students will be given a paper with the definition of the vocabulary.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the reflection activity.

Summative
● The assessment is that the students will write equations with letters for the unknown values to model and

solve multiplicative and additive comparison problems with 80% accuracy.

Lesson 7:

General Information
Lesson Title: Solve Multistep Problems with Multiplication and Division
Subject(s): Multiplicative Comparison
Grade/Level/Setting: Grade 4
Prerequisite Skills/Prior Knowledge:
Students should be able to find unknown factors and numbers. Students should use the four
operations to solve one- and two-step problems.
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Standards and Objectives

State/National Academic Standard(s):
Multiply or divide to solve word problems involving multiplicative
comparison, e.g., by using drawings and equations with a symbol for the
unknown number to represent the problem, distinguishing multiplicative
comparison from additive comparison.

Solve multistep word problems posed with whole numbers and having
whole-number answers using the four operations, including problems in which
remainders must be interpreted. Represent these problems using equations
with a letter standing for the unknown quantity. Assess the reasonableness of
answers using mental computation and estimation strategies including
rounding.

Learning Objective(s):
● I can solve multistep problems with multiplication and division by writing equations with letters

representing unknown quantities.

Materials Technology

● Pencil
● Worksheet
● Document Camera
● Smart TV
● Student Journals

Modification
● Students will see problems projected

on the Smart TV. They can use the
Smart TV to explore each problem
through technology.

Language Demands
Specific ways that academic language (vocabulary, functions, discourse, syntax) is used by students to participate
in learning tasks through reading, writing, listening, and/or speaking to demonstrate their understanding.
Language Function(s):

Students will explain different strategies that can be used to solve multi-step multiplication and division problems.
Students can justify the operation selected to solve multi-step multiplication and division problems.
Vocabulary:
Multiplicative comparison, visual models, equations

Discourse and/or Syntax:
Discourse: Through pair shares, students will discuss how they can use different strategies to
solve multi-step word problems.

Planned Language Supports:
Cooperative Grouping: Students will discuss how to create equations with letters to represent the unknown quantity
to solve multi-step word problems.

Instructional Strategies and Learning Tasks

Inquiry Model
Activity Description/Teacher Student Actions

https://sites.google.com/a/wgu.edu/state-specific-information/
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The teacher will explain that the students will
be given manipulatives, and paper to work in
their group to discover ways they can solve
multi-step word problems.

The students will gather their materials and get in
their groups.

The teacher will write the following problems
on the board.

1. Airboats are popular ways to tour
areas with shallow water. A small
airboat can fit 6 people. A large
airboat can fit 4 times as many
people. How many more people can
fit in a large airboat than in a small
airboat?

As a class, the students will discuss how they
were able to find solutions and what
strategies worked to create equations that
helped them to solve the problems.

The students will work in their groups to draw, use
manipulatives, and create equations to show
different ways they can solve this multi-step word
problem.

As a class, the students will explain how each
group solved the problem. The students will take 5
minutes to reflect in their journals after the class
discussion on what they could do better to solve
each of the problems.

The teacher will then give the partners one
more problem from the lesson to work
through together.

1. A park has reptile shows every
weekend. There were 27 people at
the show on Saturday. That is. 3 times
as many people as on Sunday. How
many people saw the show that
weekend?

2. Mette counts 5 birds and 8 times as
many insects in a park. How many
more insects than birds does Mette
count?

The teacher will focus students' discussion on
how they decided which operation they
would use to solve each problem.

The students will again work with their partners to
solve the problem, share their findings, and reflect
on what went well and what didn’t go as planned.

The class will participate in a discussion about the
tools they learned as they were working with a
partner and how they can use those tools to solve
the next problems. The class will discuss words
that help them know when to use division,
multiplication, subtraction, and addition.

The teacher will then give the students an
assignment with 5 problems to go through
what they learned as partners and see if they
can solve the problems with 80 % accuracy.

1. There are 7 times as many toys as maps in the

gift shop. There are 35 toys. How many toys
and maps are in the gift shop?

2. Students in the third and fourth grades plant

The students will solve the problems on their own
to show their understanding of the topic.
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trees in a park. The third graders plant 7 trees.
The fourth graders plant 3 times as many
trees. How many trees do the two grades
plant?

3. Aditi takes 72 photos of animals. That is 9

times as many photos as Shane takes. How
many fewer photos does Shane take than
Aditi?

4. Rebecca sees 5 manatees swimming in

Florida’s Crystal River. Maya sees 3 times as
many manatees as Rebecca. How many more
manatees does Maya see than Rebecca?

5. Nevada is the driest state. In most years, it gets

only 9 inches of rain. Florida usually gets 6
times as much rain as Nevada. The rainiest
state of Hawaii usually gets 10 more inches of
rain than Florida each year. How many inches
of rain does Hawaii get in most years?

Differentiated Instruction
Consider how to accommodate the needs of each type of student. Be sure that you provide content-specific
accommodations that help to meet a variety of learning needs.
Gifted and Talented:
Students will be given more complex numbers with two-digit numbers instead of one-digit numbers.

EL:
Students will be given a paper with a graphic organizer to help them organize their thoughts.
Students with Reading IEP:
Extended response time will be given.

Assessment
Formative
Students participating in class discussion and writing down during the reflection activity.

Summative
The discussion that the students write equations with letters representing missing numbers to solve multi-step word
problems with 80% accuracy.
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Appendix B
Test: The test below is from HMH ED Grade 4 Module 2 Test A

Website:

https://www.hmhco.com/content/math/into_math/g4/student/pdf/44_en_n_AGui_MDTA_SE_M

OD_intrpt_slv_prblm_sittn.pdf?custom_correlation_id=5dcaea96-f963-11eb-a7a6-89d7be4a340f
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Appendix C

Informed Consent
Student (K–12) Classroom Research

Western Governors University - Teachers College

Master of Arts, Mathematics Education K-6

McKenna Eatough

Inquiry-Based Instruction for Multi-Step Word Problems

Introduction

McKenna Eatough, a graduate student researcher in the Teachers College of Western Governors

University, wishes to conduct a research study for the purpose of determining the use of inquiry-based

learning to solve multi-step word problems in a fourth-grade classroom. Approval of the Elementary

School principal to conduct this study was obtained prior to this announcement. By signing this consent

form, parents or legal guardians agree to allow their child to participate in the study. Any data collected

will be reported as part of a group; individual student names will not be used.

Description of the Project

This study will focus on building a conceptual understanding of solving multi-step word

problems. Instead of using traditional teaching methods to explain how to solve multi-step word

problems, such as direct instruction, participants will be taught to rely more on inquiry-based learning to

grow an ability to problem solve. A pre/posttest method will be used to compare mastery using the

inquiry-based instructional model. The research will be conducted in the researcher’s fourth-grade class

during the one-hour daily math instruction unit. The study will run for a two-week period (8 class hours).
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Benefits and Risks of the Study

Some students may feel anxious about using inquiry-based instruction if they are inexperienced

with this method. Students may experience normal test anxiety when completing the pre/posttest.

However, all anticipated risks to participation in this study are minimal and no greater than those which

are normally encountered in a normal daily classroom activity. The researcher will seek to minimize the

anxiety risks by providing detailed information on using the instructional method. Students will also be

informed that their participation or nonparticipation in the activity will not influence their grades in any

way.

Possible participant benefits may include learning more about solving multi-step word problems.

Students will be informed that the study activities are intended to help them better understand solving

multi-step word problems, enabling them to become more proficient in math. The study may help the

researcher and other educators acquire additional teaching techniques to facilitate student learning.

Confidentiality

The data gathered from this research will be private and confidential. Your child’s information

will be assigned a student number. The list connecting your child’s name to this number will be kept in a

locked file. When the study is completed and the data have been analyzed, this list will be destroyed. Your

child’s name will not be used in any report. Data will be reported in the aggregate.

Voluntary Participation

A unit on multi-step word problems is a routine fourth-grade curriculum activity; as such, all

students are expected to participate fully in the classroom activities. Those students that choose not to

participate in the study will not be required to complete the data gathering instruments (pre/posttest).

Withdrawal
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Participants may withdraw at any time from non-regular classroom instruction and will not be

penalized for nonparticipation. To withdraw from the study, the parent or participant must notify the

researcher. Parental or legal guardian consent, as well as a school principal or district administrator

permission, must be granted in order for the student researcher to gather data for the purposes of their

research project. Participants or their parents can request that their individual results be excluded from the

final report. Grades/enrollment will not be impacted in any way as a result of withdrawing from this

study.

Questions, Rights, and Complaints

Participants and their parents/legal guardians have a right to view the results of the study. If you

have questions about this study, please contact me by calling 801-374-4990 or email meatoug@wgu.edu

If you have questions about your rights, unresolved questions, or complaints pertaining to the

study, contact the WGU IRB Chairperson by email: irb@wgu.edu.

Consent Statement

By signing this document, the administrator grants permission for student data collection and all

reporting necessary for this study.

By signing this document, the parent/legal guardian grants permission for their child to participate

in the study and has the opportunity to have his or her questions answered.

Student participants will be informed of the research purpose and activities and will be asked for

their assent to participate upon parental approval.

School Administrator Signature Parental/Legal Guardian Signature

Title of Administrator Typed/Printed Name
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Typed/Printed Name Date

Date Student Signature (Assent)

Typed/Printed Name

Date



57

Appendix D
(Include additional supplements as necessary.)


