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Here is the Plan:  
So What is the Question? 

 
Abstract 

 
In this action research study of my classroom of 5th grade mathematics students, I 

investigated their understanding of the mathematical operations by having them write problems 

to match given equations. I discovered that writing a story to match an equation does provide 

insight into a student’s understanding of mathematical concepts, however, reading 

comprehension is a factor in the understanding. Readers who struggle with comprehension do 

struggle with understanding and writing math story problems. The discussion that follows the 

writing of a math story problem and the solving of the written problems helps to strengthen the 

students’ mathematical abilities as well as their communication skills and confidence levels. 

Through my study, students learned that it was alright to make mistakes because the learning 

from those mistakes is what is important. As a result of this research, I plan to continue to have 

students write stories to match given equations as a source of information about student 

understanding. I will continue to give opportunities to revisit those written problems as a tool to 

increase students’ comprehension and communication skills, as well as their confidence. 
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Teachers often struggle with students’ understanding of mathematical concepts. We often 

see students able to solve equations, however, not able to apply them in real world situations. I 

am frequently frustrated with students who seemingly can do the computation but do not have an 

understanding about why they are doing a particular computation to solve a particular situation.  

I wondered why students were able to do the computation but not relate those computations to 

the world around them. How can I find out what students understand?  Norm referenced testing 

scores seemed to indicate my students were quite competent but their actual work proved 

differently. 

My classroom was a small group of fifteen students this year. I had one student who was 

working at below a third grade level in math and reading and attended class for both math and 

reading with other students at her level. Another student also attended the reading class at below 

third grade level but remained in my classroom for math, working on below grade level skills in 

math.   The students who were in my room for math worked well with each other no matter how 

I grouped them. Whenever the student who usually left our classroom for math class was in the 

room during math, the students all helped her to feel like she was a part of the group. They tried 

to explain what they were doing and often gave that student a job that the student was able to do 

during the activity in spite of not being able to do the actual mathematics – e.g., recording 

answers, getting materials, manipulating materials as they recorded results.  

According to the Iowa Test of Basic Skills (ITBS) scores for math computation, the 

students were exceptional (See Appendix A). Nine of the fourteen students in my math class who 

took the test as fourth graders had an 85% or better on the math computation section of the 

testing. Seven students had a 95% or better. I was excited about the possibilities with a class that 

had such high scores. In class, their work did not demonstrate the same ability their ITBS scores 
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showed. Their computation was inaccurate. The students generally were not very communicative 

about what they did to arrive at an answer. They could not explain how they arrived at their 

answers or why they chose the operation they used to solve a problem. However, the goal of my 

research was to increase their communication and my understanding of what they know and 

comprehend. As a means of increasing their communication about what they did and did not 

understand, I gave them a variety of strategies to share their thinking while solving problems, 

including having students write stories to explain a given equation. In writing these stories, I 

hoped to acquire a better idea about students’ understanding of the mathematical concept 

involved in the equation. 

I tend to introduce mathematical concepts in relation to my world. I have been 

complimented by administrators and parents for presenting this way. For instance, if we’re 

working with averages I might say something like, “If am asked by a teacher from a different 

area ‘About how many students in each classroom are there in your school building?’  I would 

think: ‘There are 15 in my class which is the smallest in the building. I know Kindergarten has 

23 students and it’s the largest so the average is (23 +15) divided by 2 to get about 19 students, 

which is an estimate. What could we do to figure the actual average?”  I believe this is why I 

often get frustrated by students who are not able to do the same. I like to present many hands on 

activities to help students see patterns and understand concepts better. I have felt frustrated 

because students see the use of manipulatives and hands on activities as ‘games’ and not really 

the work of doing mathematics. They often love to do activities but balk when are asked to 

evaluate or use an activity to help them ‘do mathematics’.  

With state standards taking so much time and energy of students and teachers, I feel 

students have been asked to focus on the answer but not held as accountable for the mathematics 
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behind the answer. In Klum’s (1994) book, Mathematics Assessment What Works in the 

Classroom, he states “One of the real challenges in teaching mathematics is to find a balance 

between conceptual understanding and procedural skills” (p. 18). I think we all tend to be 

focusing on whether students can do the computation and have been neglecting the question of 

whether they understand the concept. While focusing in this way we have also tended to imply to 

students that there is one way to solve a problem. I have always tried to give students the chance 

to see multiple ways to solve equations. I have had students share their solutions especially when 

they have solved something using a different method than most.  

Although I know that reading and writing has been a focus for our school, I found that 

students were reluctant to write about mathematics. Could it be because they did not understand 

the mathematics in a confident way? Was it because they did not know how to write a story? 

Scores indicate the students were very competent. The State Standard Writing Scores indicate 

that 100% of the class had met or exceeded the standard (See Appendix B). I realize that the 

writing required for the standard was fiction about a topic not related to mathematics. The 

writing of a story to match an equation is more specific and limiting, however, should require the 

same writing skills that the state standard expected such as giving a setting, clarity of an idea, 

staying on the topic, organization, grammar, and spelling. Showing proficiency in writing means 

a student has the capacity to make ideas known to others in a clear concise manner.  The writing 

of the stories should give me insight into my students’ understanding of the mathematical 

concept behind the equation.  

I have always observed that those students who struggle with reading comprehension, 

struggle with understanding story problems as presented in mathematics. Would this go the other 

way? Would those who struggle with comprehension also struggle with writing stories that 
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match equations? The writing scores indicate that all students, even those who struggle with 

comprehension, are competent in writing (See Appendix B). The students know the equation 

already so will reading comprehension be a factor in their ability to create a story problem to 

match the equation? Although their writing scores are high, I think there will be a connection 

between those unable to write stories and those who struggle with comprehension in reading. For 

example, I have two resource students as well as two students identified as Speech Language 

Impaired. I expected them to have trouble communicating their explanations of their work and 

writing the problem to match the equation.  

As I work through this research project, will I be able to improve this understanding of 

concepts? I am hoping that as students work through the writing and then revisit the problems 

written by students as problem solvers they will gain new insight and they will be able to share 

their understanding of the mathematics they used to solve the problems and make connections 

between past knowledge and present learning.  

Problem Statement 
 

How can a teacher know if students really understand a concept when they demonstrate 

they can do the computation?  The whole issue of state standards has focused on student 

understanding. But is that understanding of procedural skills or understanding of the 

mathematical concepts underlying the procedural skills? Throughout my years of teaching I have 

found that students can do the computation but do not always demonstrate understanding of why 

they did a particular operation.  

Just testing procedural skills does not ensure understanding of the mathematical concepts 

being taught. Alternative assessments such as open ended problems where students are expected 

to show how they use computation and describe the strategies used to arrive at an answer give a 
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better picture of the students’ understanding of a concept. Teachers need to find ways to assess 

this deeper understanding and use that knowledge to stretch students’ mathematical abilities. 

Relying on only procedural skills testing is cheating students. The students need to be aware of 

the mathematics involved in what they are doing. The procedural skills can be taught without the 

understanding of the concepts but then the students are limited in what they can do with those 

skills. The higher level mathematics are dependent on the conceptual understanding behind many 

of those procedural skills taught at this level.    

At the beginning of the year, I felt this group of students was behind any group I had ever 

had, although my expectations based on last year’s ITBS scores showed they should have been 

an outstanding group (See Appendix A). Many of these students did not know their math facts, 

which slowed them down on procedural tasks. They made lots of mistakes in their computing 

and when asked about their mistakes, many could not see their own mistakes. They had trouble 

evaluating their work or seeing that their answer was not a reasonable one. It is a group of 

students full of surprises. There is a wide range of paces at which students work, so finding a 

balance so as not to frustrate the worker who is focused and wants to understand yet keep the fast 

worker who is not as motivated to understand the why can be difficult and challenging.  

Literature Review 
 

While investigating what others had found concerning evaluating students’ conceptual 

understanding, I found these related themes occurring in the literature: assessment, writing for 

understanding, metacognition and reasoning, posing problems, and teacher questioning. 

Generally the literature on conceptual understanding covered mostly assessment and writing 

across the curriculum. Only the Linn (2004) article came close to my proposal of writing a story 

problem to match an equation, and it dealt with teachers designing problems rather than the 
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student designed problems, which are the focus of my study. The evaluating of student 

conceptual understanding requires an understanding of writing, assessment, reasoning skills, and 

questioning skills as one considers the implications of the proposed study. Each is a 

consideration in the study of student conceptual understanding as they write problems to match 

equations.  

Assessment 

Klum (1994), in his book Mathematics Assessment – What Works in the Classroom, 

provides math teachers with practical resources for planning and implementing alternative 

assessments in the classroom. The goals for mathematical assessment should be to provide 

insights about the students and their abilities and understanding of the concepts.  

The primary purposes of assessment in the classroom are as follows:  
improvement of instruction and learning; evaluation of student achievement and 
progress; feedback for the students, providing information to aid them in seeing 
inappropriate strategies, thinking, or habits; communication of standards and 
expectations; and improvement of attitudes toward mathematics (Klum, 1994, p. 
4). 
 
The first two of these goals point more toward traditional tests and quizzes. The other 

three goals are more obvious related to alternative assessments. They provide more information 

for the teacher and student in details of their learning. Traditional testing tends to assess 

procedural skills but does not always give indication as to students’ real understanding of 

concepts. “One of the real challenges in teaching mathematics is to find a balance between 

conceptual understanding and procedural skills” (Klum, 1994, p.18). With modern technology 

there are lots of ways for students to find an answer. Traditional testing, if technology is allowed, 

will not test anything but students’ knowledge of manipulating electronics. “Direct assessment of 

strategic knowledge also requires specific approaches. It is not sufficient to provide problems 

and determine whether the answer is correct. The processes and strategies themselves must be 
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the objects of assessment” (Klum, 1994, p. 26). Therefore showing work and adding 

explanations to their solutions enhances a teacher’s assessment of students’ mastery of concepts. 

 Grades are not the only way for students to gain a feel for their accomplishments. 

Students need to be able to evaluate their own learning about the concepts also.  

Students can learn mathematics best when they are closely involved with 
teachers in the process of making judgments about their own learning and in 
taking responsibility for the achievement outcomes. Rather than blaming a 
test for poor learning or achievement, this approach helps the teacher and 
students to work together, first to define criteria for success, then to 
cooperate in achievement (Klum, 1994, p. 34). 
 

Through the writing and sharing of problems, the students will have an avenue to 

evaluate what they know, how they know it, and what they need to know in order to 

make mathematics all sensible.  

Writing for Understanding   

Story problems in math have the reputation for being difficult. Koedinger and Nathan 

(2004) explore how differences in problem representations change both the performance and 

underlying cognitive processes of beginning algebra students engaged in quantitative reasoning. 

Understanding story problems has two phases – the comprehension and solutions phases 

(Koedinger & Nathan). The comprehension phase includes time to process the text and then 

create internal representation and quantitative relationships. Understanding the inconsistency of 

language, such as when a problem says “more than” but subtraction is needed to solve it, as well 

as understanding the mathematical vocabulary in order to make sense of what the problem is 

asking are both necessary for student success. A lot of mathematics is abstraction. College 

students in a math methods course could not adequately explain “what three is” individually, 

however, collectively they could because of the commonality of the examples they brought 

showed three but could not show the link between them (Marshall, 2006).  
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Many textbooks claim to use “real world problems” to support the particular concept 

being taught at the moment. Everything about these textbook problems is usually straightforward 

and it is usually fairly obvious as to what operation or algorithm the student should use to solve 

the problem. Life is not this neat and tidy. Real world problems get messy and so understanding 

of the reasonableness of an answer is also an important part of the learning. When the textbook 

story problems only deal with the concept in the particular chapter, there is not much thinking 

going on and ‘understanding’ can be limited to remembering what chapter the class is doing 

(Rice, 2004).  Writing an explanation to show their comprehension and solution process is a way 

to be aware of students’ understanding (Rice). Rice wrote an action research paper about how 

using writing to teach math affects students’ math understanding. 

Writing those explanations are also a way to understand students’ thinking through the 

problem. Writing is valuable because it forces student to become actively involved in the 

learning (Rice, 2004). Journals can be an informal way to gather information about students’ 

thinking processes (Lin, 2004). Writing and talking about their world and the problems they face 

within that world is a way to make their mathematical thinking visible. An advantage to using 

writing is it is hard for a student to hide behind the correct answer when they need to explain 

how they came to that answer (Rice). 

Teaching the procedure for writing a journal helps students understand why journals are 

important to the teacher as well as to themselves. Informing the students that some parts of their 

journals will be messy but other parts will be in sentence form to explain their reasoning helps 

the students write everything they do in their journals (Lampert, 2001).  Some students may draw 

diagrams, t-charts, etc. in order to explain their thinking. Their best work is encouraged in spite 

of the ‘messiness’ of their solution (Rice, 2004). This knowledge about journaling and reflecting 
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will help students better communicate their learning, explain their solutions, and inquire about 

what they don’t yet understand. 

Metacognition and Reasoning  

‘Meta’ is a prefix meaning “along with,” “beyond,” “among,” and “behind”. Cognition 

means the act or process of knowing; perception; or the product of such a process; something 

thus known, perceived. Therefore metacognition has come to refer to the knowledge one has of 

one’s own cognitive process and abilities. Metacognition is thinking about one’s thinking. 

Metacognitive awareness is needed in classrooms because students need to be aware of how 

they use the skills they have (Rice, 2004) and evaluate what they haven’t mastered yet. 

Students must learn how to use the skills they have in order for those skills to be useful.  

In mathematics, Pugalee (2001) outlined these metacognitive behaviors associated with 

problem solving or approaching authentic tasks:  

1.  Orientation. Comprehending the problem and planning the solution strategy. Asking 

oneself, “What is the problem all about”? 

2. Organization. Constructing connections between previous and new knowledge. Asking 

oneself, “What are the similarities/differences between the problem at hand and the 

problems you have solved in the past? and why?” 

3. Execution. Using strategies appropriate for solving the problem and monitoring the 

solution process. Asking oneself, “What are the strategies/tactics/principles appropriate for 

solving the problem and why?” 

4. Verification. Reflecting on the processes and the solution. Asking oneself, “What did I 

do wrong here?” or “Does the solution make sense?”  (p. 237) 
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In my research, students will attempt to comprehend an equation then writing a 

problem to match. They will need to organize their ideas, construct connections to their 

world, and use strategies such as word choice, choosing important information and how 

much information to include. They will have to evaluate their final product to decide if 

their written problem does match the equation.   

In a study by Lin (2004), solutions done for a particular problem were displayed, and 

other students were asked to come up with a problem to explain it. Those problems done 

incorrectly were not aligned with the original problems. The students solving incorrectly were 

able to see their mistakes better and think about what they need to do differently.  

The brain will more than likely forget the things that it did not understand (Marshall, 

2006). This may explain why research done by Koedinger and Nathan (2004) shows that money 

problems have a higher rate of successfully being solved. Most students have experience with 

money outside of school. That experience helps makes the concept easier to comprehend and 

remember.   

There is much research on reading comprehension abilities having a direct tie to 

comprehending word problems in mathematics class. Research on reading has identified several 

effective cognitive strategies for students to use in reading comprehension. Hyde (2006) 

identified the following strategies: making connections, asking questions, visualizing, inferring 

and predicting, determining importance, synthesizing, and metacognitive monitoring. He 

reiterates that the NCTM Standards names five processes in which students need to be engaged: 

problem solving, connections, reasoning and proof, communications, and representations. He 

then connects these reading strategies with the mathematics processes. 
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Posing Problems and Teacher Questioning 

When posing problems teachers must construct them carefully in order to give the 

students opportunities to do higher level thinking. There are many things to take into 

consideration when composing the problems. They must be open-ended enough to allow some 

‘messiness’ to happen. That messiness allows for students to make connections between their 

learning. It can be an informal way of assessing students’ thinking (Lin, 2004).  

Koedinger and Nathan (2004) represent six problem categories representing two 

difficulty factors: representation and the unknown. Story problems can be easier when stories 

evoke more effective strategies than the equations. Students generally did better with story 

problems where the result was unknown rather than the start number whether the problem was 

using whole numbers or decimals. They generally did better word equations and story problems 

had basically the same success rate over equations in problems with whole numbers but when 

working with decimals, the story problems had the highest success rate. Students’ success will be 

determined in part by their experience with verbal and symbolic representations.  

 

 

 

 

 

 

 

 

 

Story Problem Word equation Symbolic equation 
Result unknown: 
When Ted got home from his 
waiter job, he took the $81.90 he 
earned that day and subtracted the 
$66.00 he received in tips. Then 
he divided the remaining money 
by the 6 hour he worked and 
found his hourly wage. How 
much does Ted make per hour? 

 
Starting with 81.9. If I subtract 66 
and then divide by 6, I get a 
number. What is it? 

 
 
Solve for x: 
 
(81.9-66)/6=x 

Start unknown: 
When Ted got home from his 
waiter job, he multiplied his 
hourly wage by the 6 hours he 
worked that day. Then he added 
the $66 he made in tips and found 
that he had earned $81.90. How 
much does Ted make an hour? 

 
Starting with some number, If I 
multiply by 6, then add 66, I get 
81.9. What number did I start 
with? 

 
Solve for K: 
 
K x 6 + 66 = 81.90 
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Although there is not much research about the student writing of word problems to match 

a given equation, the research provided food for thought about the types of problems to pose and 

why one would work better than another. It supported the idea that writing is a way for students 

to think about their thinking and also a window for the teacher to see their thinking. The idea 

from Lin (2004) to have students share shared work and see each others’ correct and incorrect 

answers and strategies will be a way to ‘learn from our mistakes.’  Klum (1994) supports the 

writing of stories to match equations as a way to investigate the understanding of concepts. No 

study has looked at students doing the writing for the purposes of evaluating an understanding of 

the math concepts. 

Purpose Statement 
 

My research is studying the use of a specific alternative assessment to determine 

students’ understanding of concepts. In giving equations, the students, based on their 

understanding of numbers and operations, will develop a story problem that matches that 

equation. As students develop stories, I will aim to evaluate their understanding of operations 

and when it is most efficient to use a particular operation.  

I am seeking to be clear about what my students understand and to stretch their abilities 

to use different strategies to solve problems. I hope one benefit will be that students become 

better communicators in the mathematical process. As they learn to increase their 

communication, I hope my understanding of what they know and comprehend will also increase. 

In those students who struggle with this activity, I will have a clearer idea about what it is they 

are not understanding which should lead me to better helping them achieve understanding.  

The ideal classroom in my mind is one where students freely share their understanding 

with others in the class by sharing moments of insight, asking relevant questions to help their 



  What is the Question? 13

own understanding, and asking probing questions of their peers to help others reach similar 

insights. An ideal classroom also includes students evaluating their own work, and determining 

what they still need to learn in order to master the concept. They feel safe asking questions, 

taking risks when sharing their work and ideas, and are motivated to probe more deeply in their 

own understanding of mathematical ideas.  

By conducting this research, I am hoping to find strategies to assess students’ 

understanding of mathematical concepts by having them write story problems to match 

equations. I will be examining the variables of student attitudes towards mathematics, the 

problems written to math an equation, the students’ problem solving ability, students’ 

computation ability, and students’ reading comprehension ability in seeking to answer the 

research questions: 

• How can story problems written to match equations be used to assess student 
understanding of mathematical concepts? 

 
• How do the students’ attitudes towards mathematics enter into the writing of the story 

problems? 
 

• How does a student’s reading ability impact a student’s ability to write mathematical 
story problems? 

 
• What can students learn from writing story problems to match an equation? 

 
Method 

 
 IRB letters were distributed during Parent/Teacher Conferences on February 7 and 8, 

2007 (See Appendix D for a copy of the consent forms). After these were returned the next 

week, I began my research by collecting information about my students’ attitudes about school 

subjects and mathematics given February 16, 2007. I created the survey after looking at several 

examples. I included a variety of ways to gain insight into their attitudes (See Appendix E). I had 

an aide assign the students an ID number for purposes of ensuring the students that they should 
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be honest about their responses. I analyzed the data to see where there rating of math fell (See 

Appendix F).  

  The surveys were also completed at the end of my study, April 27, 2007, in order to 

compare attitudes about mathematics and how they might have changed during the duration of 

the study. I had gathered Iowa Tests of Basic Skills (ITBS) information from my students fourth 

grade year at the beginning of the year so I had the scores for reading and mathematics. When 

scores were returned in May for the March testing of fifth grade, I collected those scores. When 

comparing fourth grade scores to fifth grade scores I decided to also gather third grade scores for 

the same parts of the ITBS testing (See Appendices C and K). 

 I wrote the first set of equations that I gave as a baseline for the gathering of written 

stories. The first equations were addition and subtraction (see Appendix G) which were given to 

students to write stories for on February 20, 2007. Then the next week, February 27, 2007, I 

assigned multiplication and division equations (see Appendix G). 

  I considered these my baseline equations. They were basic operations with numbers less 

than 100. I also developed a rubric to evaluate the stories written to match the equations. In 

evaluating the stories I looked for two main points:  Did the story match the equation, and did the 

story represent an appropriate real world situation (See Appendix H)?  When I assigned the 

equations to the students, they were instructed to write the story that is behind the equation, then 

solve the equation.  

On March 9, 2007, students were given some of the story problems that had been written 

and solved in February. They worked alone on these problems. Then on March 12, 2007, we 

discussed their solutions for these stories. I gave the stories back for students to solve a week 
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after the original equations had been assigned so that it would be less likely for someone to 

remember the original equations. 

 Another set of equations were given to the students on March 23, 2007, which was the 

end of the week of ITBS testing for my class. I gave more difficult division problems since the 

base set of problems showed the area of weakness was division (See Appendix D). I was pressed 

for time so I randomly had half of the class do one of the problems and half the class did the 

other problem. With spring break and an unexpected teacher in-service, I did not get back with 

students to these stories until April 11, 2007. Before giving them the stories to solve, I had 

everyone solve the equations first just to assure me that they could do the computation. When 

these stories were presented to the students, they worked in pairs to come up with solutions and 

then we discussed the stories and the solutions. They also solved some problems the next day as 

well and then we discussed their solutions. This is when they remembered the equations I had 

them solve and students began to notice for themselves how different some of the stories were. 

 The final set of equations included an addition of fractions equation since we had been 

working on fractions for several weeks.  The other equation was more complex including 

addition and division (See Appendix G). I had been reviewing mean, median, and mode off and 

on since a graphing unit.  I thought students might see the concept of adding and then dividing in 

figuring mean embedded in the equation. These equations were given on April 19, 2007 and the 

stories were given to small groups to solve on April 25. I had completed the rubric on the stories 

but lost the class’s solutions as well as my anecdotal journal in a fire that occurred as a result of a 

bus accident coming home from our class field trip. In reporting my findings, I have tried to 

paraphrase what students said and did during the work within the classroom. Some reflections 

are based on my memory and others are based more on a feeling in hindsight about some event.   
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Findings 
 
 Looking at the attitude survey results, math was placed first by 53% of students when 

they ranked their six core subjects in February (See Appendix F) and only 47% of the class in 

May (See Appendix I). The ratings questions rose overall but not by anything significant, except 

one individual did move his/her ratings significantly in the positive. One student rated almost all 

the questions very low in February and very high in May. This particular student really became 

excited about math this year. She was excited about solving problems and persevered until she 

came to a solution that seemed reasonable and with which she was satisfied. I noticed that the 

confidence levels for all students in regard to showing work increased a lot. The strategies and 

practice seemed to help boost their confidence in explaining their work. The class as a whole 

became much more willing to ask questions about each others’ work and take the risk of sharing 

their solutions even if they were not absolutely sure their solutions were correct. I am pleased 

with the fact that the class’s comfort level in asking questions rose. While I was hoping to find 

that students' attitudes toward mathematics influencing their performance in writing story 

problems, my evidence instead showed no difference in story problems based on student attitude. 

If I had been doing this all year, would there have been more of an impact on their attitudes?   

When I began looking at the stories written by my students, I was not surprised at how 

well the addition and subtraction stories were written. These are operations they had been doing 

for years. Most of them did not hesitate to complete the task, were confident about the story 

topic, and had a solid problem that other students could solve. After assigning the second set of 

equations – the multiplication and division – I had a surprising complainer. One of my best 

readers and by far the best writer in the group asked me over to her desk. She asked several 

questions, mostly about what kind of stories they were to write. She was struggling with this and 
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I was confused as to why. I referred back to the addition and subtraction equations we had done 

the week before with which she had not blinked an eye about writing. Now, suddenly, she was 

almost whining about having to do these two stories. I tried my best to encourage her and assure 

her she had the ability to do these and then left her to think. She came up with two stories that 

were well done although the wording of the question for the division was a bit awkward. It made 

me wonder if the complaining had been her way of showing her uncertainty in a new situation 

and her fear of failure. Here are the problems she wrote: 

Multiplication problem Student 13:  Hegge’s flower shop is planting new 

flowers. There are six rows of flowers. Each row has twelve flowers. How many 

flowers in each row? 

This problem shows she has connected the idea of multiplication with the concepts of arrays.  

Division problem Student 13:  There is a party being held at the auditorium. There 

are 48 people coming. There are six tables. How many chairs will they need to fill 

each table? 

This division problem shows her understanding of dividing into equal groups. 

 This same student did very well when writing the stories for the average equation. The 

fraction problem followed a plausible idea but again her wording was a bit awkward.  

Fraction problem Student 13:  There was a small party. Julie bought three pizzas. 

She cut the pizzas into eighths, fourths, and halves. When the party was over there 

were ½ of a pizza, ¾ of another pizza, and 3/8 of the favorite pizza. What fraction of 

the pizzas was left?   

I recall when students solved this story; they had questions about the wording of the problem’s 

question. Taken literally they thought the author had already answered the question.  
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 While looking at the attitude surveys of this student, she kept pretty much the same 

attitudes except for raising the importance of math and lowering her happiness about answering 

questions. Judging from the comment from the last question on the May attitude survey, some of 

her changes came from pressures about grades from home. In the survey, I asked students to 

complete the following statement, “One thing I wish my math teacher knew about me is.”  This 

student responded, “I am not good with math, science, reading, social studies, and I am supposed 

to get my grades better before school ends!” Her grades have been exemplary all year and it 

appears I was taking her outside her comfort zone. I hypothesized that reading and writing ability 

affected a student's ability to write story problems, however my data showed that the above 

average students seemed to struggle as much as anyone. Was this lack of understanding, lack of 

confidence, or lack of experience sharing this kind of thinking?    

 When students tried to solve the story problems their classmates had written, I saw the 

value of the project. In solving the problems, students had to think about the equations. I did not 

return the stories to be solved immediately because I wanted them to solve for the problem 

written, not the equation they may remember having to create a work problem for. I typed up 

some of the problems, including a sample of good, bad and confusing problems. I initially read 

through the problems and made notes about how I interpreted them. Then I used the rubric to 

make a quantitative judgment about each problem. Then I tried to use samples of well written 

problems, problems that went awry from the original operation, and problems that would cause 

confusion because of the way they were written. I gave students the first set of peer written 

problems and had them work on their own. Then we discussed the problems and which ones with 

which they struggled. We compared answers to problems. Here is one example. 
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“There are 12 puppies in a litter. Then they found 6 more litters with the same 

amount of puppies. How many puppies are there?”   

This story included basically two solutions. They were the given equation of 12 * 6, but many 

solutions had the equation 12 * 7. Many picked up on the fact that because there were six more 

litters there would be seven groups of twelve puppies. They looked at the problem critically. I 

recall one student commenting, “But the equation she gave us was 12 * 6!” and another student 

responded, “Ms. Snesrud wants us to solve the problem by how they are written not how they 

were supposed to be written.”  The student making that statement pointed to this problem and 

showed that this was the equation that was given. 

“There were 12 boys. What if five groups of 12 boys joined them, how many boys 

would there be?” 

Students with these two examples became more aware of the subtle differences in a statement. In 

this case, the mathematics may have been impacting the reading skills rather than my assertion of 

reading impacting the mathematical writing. 

 The next time I shared a set of student written problems, students solved the stories with 

a partner. The level of discussion both while solving and during the sharing of solutions was 

amazing. The students began asking hard questions. Some of those students who in the past were 

not willing to share unless called on by a teacher began to share their answers even defend 

answers when someone seemed challenged their solution. They were willing to take risks.  

 A student who has struggled throughout the year with math used the survey to provide 

me with some important information about her gaps in mathematical understanding. Her 

comment on the February survey was one I had suspected but she confirmed. I asked the students 

to complete the following statement, “One thing I wish my math teacher knew about me is.”  
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This student replied, “I need more help than she thinks. I don’t understand division because I was 

gone last year when we learned about it.”  Unfortunately, she missed a lot of days in April due to 

her mother’s illness and it was difficult to get her caught up when she returned the end of April. 

She did very well on the averaging equation, however, on the fraction problem she did not show 

understanding. She wrote, 

“½ of the 3/8 of an eraser was broken. ¾ inch of the 3/8 inch pencil was broken. 

(This 3/8 in both sentences is just used once.) How many inches in all of them?” 

In studying this problem, I noticed problems with value of fractions. I wonder if she just did not 

understand how to word the idea she was picturing when she said “¾ inch of the 3/8 inch”?  The 

writing in this case may be more of the problem than the mathematics. The same week she wrote 

this problem: 

“At the carnival in Osceola, 139 people showed up on Monday. On Tuesday, 143 

people attended. Sodas were free all day. On Wednesday, 144 people came. On 

Thursday it rained so no one came to the carnival. On Friday, the last day, 154 

came. What was the average amount of people at the fair each day people 

attended?” 

She included some extra information and had a day with no one attending the carnival. The day 

that no one attended could pose problems with the solvers – does one use 4 or 5 to divide and 

find the average?  The question specified what the average would be for the days there people 

attended. She was absent when we did the second set of division equations. 

 Some students could develop a setting for a problem and then never ask a question. This 

usually happened with the three students I had who were part of the resource program for 
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language deficiencies. They were the most likely to have a story with no question or to have a 

mishmash of facts that do not hold together for the question asked. Here are two examples: 

Kelsey threw the softball 139 ft. on the first throw, 143 ft. the second throw, and 154 

ft. the 3rd throw, and she plans to get an average of 145 ft. but she didn’t. 

 This child had a great start on creating an averaging problem but then got off track. Was he 

trying to make the problem more difficult by leaving out some information for someone to solve, 

or did his weakness in language ability come into play? 

Here is another example of just not completing a good idea by a student. 

I had $37.98 in my purse yesterday. When I checked today I only had $25. I had 

to get groceries.  

This student was headed in the right direction, however, never completed the problem. The lack 

of a question is partially because there needs to be more information, possibly, ‘I had not spent 

any money since yesterday.’  Then a question about how much was stolen would have made 

sense. It would not follow the original equation but would have been a plausible problem. My 

hypothesis that reading and writing ability affected a student's ability to write story problems is 

supported more readily with the speech / language impaired students. 

 When I was pressed for time, I had half the class write for one equation ( 25 37.98 ÷ ) and 

the other half write for a different equation ( 16332÷ ). Before I handed the stories back for 

students to solve, I had them compute the equations to solve, since division had been a problem 

for many of the students. This led to something interesting. The students noticed the difference in 

the problems and how not all problems written led to the original equation. This was an 

important piece of the connection and learning process. Before this, I had left enough time so 

they would forget the equations so as not to influence their solutions. I found that knowing the 
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original equations influenced their solutions but in a way that became important to their learning 

about understanding where those equations come from. For some students, this became a very 

important ‘aha’. Unfortunately, because I lost the last set of stories in the fire, I could not follow 

up on this with students to evaluate this further. The last set of equations included fractions so 

that seemed to affect their writing some. They could set the story up but with fractions describing 

things but then had trouble developing a question that had a solution. 

 When looking at the test scores at the beginning of the year, I was excited about the high 

scores that indicated that this class might be a mathematically inclined group. Yet, when I began 

to work with them, I found understanding of particular concepts missing. Students could do the 

computation with ease but when asked to think critically they faltered. Many of these students 

did not know their math facts which slowed them down in their procedural tasks. They made lots 

of mistakes in their computing and when asked about their mistakes, they could not see their 

mistakes. They had trouble evaluating their own work or seeing that an answer was not a 

reasonable one. I decided to go back to third grade scores. There seemed to be a bump up in 

computational scores in the fourth grade scores.  

With any writing activity, the discussion of how it fits together helps improve the next 

writing as well as understanding more about reading. I found that most students approached story 

problems much more critically as the semester progressed. They tended to begin with the 

question and work back from there to find information within the problem that they would need 

to answer the question. They were able to pick out unimportant information more readily.  

Conclusion 

 The writing of stories to match given equations can help gain insight into student 

understanding of concepts but it is not the only thing gained. In fact, I would say it is not the 
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strongest thing gained. I would say that the critical thinking skills reinforced from this type of 

activity, especially from solving the stories that were written, is a much richer reward from this 

activity. The process and strategies themselves can be assessed (Klum 1994). This assessment is 

not just for the teacher either. The self-evaluation by students done when writing their own 

problems and solving others’ stories has an impact on the understanding and confidence of 

students.  

 Life is not that neat and tidy. Real world problems get messy and so understanding of the 

reasonableness of an answer is also an important part of the learning. Many textbooks claim to 

use real world problems, but there is not much thinking going on and ‘understanding’ can be 

limited to remembering what chapter the class is doing (Rice, 2004).  This messiness was what 

our discussions were full of as the students shared their ways of solving and explaining why they 

used the operation or numbers the way they did to come to a solution. Writing is valuable 

because it forces students to become actively involved in the learning (Rice, 2004). Writing and 

talking about their world and the problems they face within that world is a way to make their 

mathematical thinking visible (Whitin, 2000). During my research, students had to comprehend 

an equation then write a problem to match. They needed to organize their ideas, construct 

connections to their world, and use strategies such as word choice, choosing important 

information and how much information to include. They began to learn how evaluate their final 

product to decide if their written problem did match the equation. They gained more confidence 

in explaining their solutions and defending their strategies. They began making connections to 

their world and mathematics as well as mathematics and reading/writing skills. 

 As students were expected to justify and explain why they solved the stories the way they 

did, they became more involved in understanding their mistakes. The brain will more than likely 
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forget the things that it did not understand (Marshall, 2006). Students began to make connections 

to what they had previously done and used that to help them solve the current problem. The 

discussions about the solutions led to some ‘aha’ moments. I often reminded them of my mantra 

– It’s OK to make mistakes as long as we can learn from them.  

Implications 
 
 This research study has reinforced my conviction that students need to be involved in 

learning and that working with partners enhances learning. Writing stories to match equations is 

a way to learn about what is understood by students. Those stories give insight into their 

mathematical thinking and comprehension abilities. 

 In the future, I will use the writing stories as one assessment of students’ mathematical 

thinking. I also will use attitude surveys. I will give a survey at the beginning of the year and the 

end of the year to track what impact my teaching has had on my students’ mathematical 

understanding and their attitudes about mathematics. I believe that starting at the beginning of 

the year and continuing throughout the year with students writing to match equations will be less 

stressful for students and for me. The whole year approach will allow for more time for 

discussion after each writing session and yet still accomplish everything in the curriculum. I 

would like to strengthen my equations and have them become more complex as the year goes on. 

I do not believe that doing this one semester allowed for as much growth as I might see having a 

whole year to use this approach with students. Both instruments helped me understand my 

students better and helped me better meet their needs within the classroom. When I can do the 

writings throughout the year rather within a two or three month time span, it will ease the time 

pressure I felt while doing this research and allow me to spend time with a particular concept at a 

more opportune time.  
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 Test scores give one kind of information, while this assessment taps into students’ world 

and how these mathematical concepts relate to students on their level. Sometimes I use examples 

of concepts within my world but that is not always a world my students can relate to yet. By 

having the students write problems to match an equation they are given an opportunity to make 

sense of their world mathematically. The discussions about written problems and sharing 

solutions allow students to deepen this sense making as well as the understanding of concepts. It 

gives them a freedom of exploring and questioning that broadens them as learners. 

 I would strongly recommend this approach to other teachers as one tool of assessment. 

They would gain insight into their students’ thinking and understanding. My advice to them 

would be to start small and use the beginning equations as a tool for the teaching of the process 

both of writing and discussions. Then as teachers feel comfortable add to their repertoire of 

equations to match their equations. Teachers will reap the benefits by having a clearer picture of 

their students’ conceptual understanding, but, more importantly, so will their students. Students 

will increase their confidence not only in math concepts but also in communicating and 

defending ideas, strategies and solutions. 
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Appendix A 
 

Iowa Test of Basic Skills 
Fourth Grade Percentiles 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fourth G
rade 

R
eading 

C
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prehension 

R
eading Total 

M
ath C

om
putation 

M
ath P

roblem
 

S
olving 

M
ath Total 

Student 1      
Student 2 74 90 99 50 60 
Student 3 93 99 79 38 58 
Student 4 42 84 99 62 58 
Student 5 57 72 75 72 77 
Student 6 26 70 88 67 70 
Student 7 61 84 98 87 70 
Student 8 91 99 88 87 86 
Student 9 57 89 99 78 86 
Student 10 70 93 99 97 99 
Student 11 79 95 96 83 84 
Student 12  19 52 19 85 
Student 13 79 95 99 67 65 
Student 14 42 72 50 57 68 
Student 15 35 50 99 57 46 
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Appendix B 
2005 State Report - Writing 

 
Statewide Writing Assessment All Students 
2005 - 2006   The Statewide Writing Assessment results show the percentage of students who met or exceeded the 
state writing standards in 2005 - 2006.   

District

 
Grade Levels 4 8 11 

 

 
District

   
Student Performance   

 

Grade Levels Students Not Meeting Standards Students Meeting or Exceeding 
Standards 

4  0.00% 100.00% 
8  0.00% 100.00% 
11 3.45% 96.55% 
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Assessment of State Reading Standards 
All Students in Grade 4 

2005 - 2006 
 
 

Performance on 4th Grade State Standards   

Standard 
Number Standard: By the end of the 4th grade, students will ... 

Students Meeting or 
Exceeding Standards  

Students 
Assessed 

State District District 

4.1.1 Demonstrate the use of multiple strategies in reading 
unfamiliar words and phrases. 88.03% 100.00%  100.00% 

4.1.2 Demonstrate the use of multiple strategies to increase their 
vocabulary. 89.56% 64.71%  100.00% 

4.1.3 Identify the main idea and supporting details in what they 
have read. 90.26% 100.00%  100.00% 

4.1.4 Identify the resource appropriate for a specific purpose, 
and use the resource to locate information. 91.21% 76.47%  100.00% 

4.1.5 Identify and use characteristics to classify different types 
of text. 89.40% 100.00%  100.00% 

4.1.6 Identify and apply knowledge of the structure, elements, 
and literary techniques to analyze fiction. 90.64% 100.00%  100.00% 

4.1.7 
Identify and apply knowledge of the text structure and 
organizational elements to analyze nonfiction or 
informational text. 

90.03% 100.00%  100.00% 

4.1.8 Identify similarities and differences between two fourth 
grade level reading selections. 88.68% 100.00%  100.00% 

4.3.1 Participate in group discussions by asking questions and 
contributing information and ideas. 89.94% 100.00%  100.00% 

4.3.2 
Deliver organized oral presentations using complete 
sentences, clear enunciation, adequate volume, and eye 
contact. 

91.42% 94.12%  100.00% 

4.4.1 Identify information gained and complete tasks through 
listening. 91.73% 100.00%  100.00% 

Overall Averages 88.28% 94.12%  100.00%  
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Reading Comprehension
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Appendix C 
Reading Comprehension ITBS 

 
 R

eading C
om

prehension 

5th G
rade 

4th G
rade 

3rd G
rade 

Student 1    
Student 2 58 74 62
Student 3 64 93 75
Student 4 27 42 60
Student 5 58 57 62
Student 6 37 26 41
Student 7 55 61 68
Student 8 89 91 75
Student 9 56 57 54
Student 10 56 70 60
Student 11 66 79 62
Student 12    
Student 13 66 79 76
Student 14 50 42 48
Student 15 19 35  
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Reading Total ITBS 
 
 R

eading Total 

5th G
rade 

4th G
rade 

3rd G
rade 

Student 1    
Student 2 72 90 62
Student 3 63 99 75
Student 4 45 84 60
Student 5 63 72 62
Student 6 29 70 41
Student 7 55 84 68
Student 8 90 99 75
Student 9 68 89 54
Student 10 63 93 60
Student 11 63 95 62
Student 12  19  
Student 13 70 95 76
Student 14 50 72 48
Student 15 14 50  
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Gray Oral Reading Test (GORT)
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Gray Oral Reading Test 
Fifth Grade 

Fall 2006 and Spring 2007 
 

GORT      

Name 
Comp - 
Fall 

Comp - 
Spring 

Oral Rdg 
Quotient Fall 

Oral Rdg Quotient 
Spring 

Student 1 4 4.4 73 73 
Student 2 5.7 5.7 100 112 
Student 3 5.2 5 103 97 
Student 4 4 5 100 100 
Student 5 6 7 100 100 
Student 6 6.4 6.2 88 94 
Student 7 9 7.2 112 112 
Student 8 7 9.7 115 115 
Student 9 6 5.7 85 88 
Student 10 7 8.2 88 91 
Student 11 5 5.7 103 109 
Student 12 2.4 3.2 76 88 
Student 13 8.2 8.4 118 118 
Student 14 5.2 7.2 88 100 
Student 15 1.4 3.2 79 85 
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Appendix D 
 

IRB 
Dear Parent, 

I am participating in a unique program called The Math in the Middle Institute 
Partnership. Through this exciting opportunity, I will be earning a master’s degree through the 
University of Nebraska-Lincoln in August of this year. One requirement of the master’s degree is 
that I conduct a research project as part of my master’s thesis. My research project will involve 
me studying my own teaching practice in your student’s math class, and trying to increase 
student achievement in mathematics. 

I will be studying my own teaching practice in your student’s math class. Everything I 
will do in class will be part of normal teaching practices for the benefit of student learning. My 
research project will not get in the way of me teaching the students what they need to know for 
the Nebraska State Standards in Mathematics for fifth grade. My goals in teaching your student 
have not changed, and your student will still be doing regular fifth grade mathematics activities 
in class. 

During class, we will be writing story problems for a specific equation to help the 
students and me better understand their understanding of mathematical concepts. On some days, 
I will be asking your student to work in cooperative groups. Additionally, I will interview a few 
students individually, during a noon recess, to ask them about their attitudes about mathematics 
and how they think their understanding of concepts has changed. I will audio-tape interviews and 
video tape of class discussions in order to help me take notes; no one but me will hear the tape. 
In late January and early May, I will be asking all students to fill out a short (5 minutes) survey 
about attitudes about mathematics. I will be keeping some copies of student work throughout the 
semester in order to help me see student growth in math class. I will also be looking at student 
achievement data on the ITBS standardized test given by our school. I will not see individual 
student names with scores, but will be looking at averages and student growth. 

Attached is an official permission slip from the University of Nebraska-Lincoln, giving 
your student permission to participate in my research. While all students will be participating in 
all in-class activities, giving your permission means that I will include your student’s data in my 
project, and that your student may be interviewed. Choosing to participate or not to participate in 
the research will not affect your child’s grade or standing in math class in any way. I will not 
know which students are participating in the research until the end of the school year. 

Please contact me at school by phone, 747-2091, or email dsnesru@esu7.org ; if you have 
any questions about this, and I will gladly explain my project to you. Thank you. 

 
Sincerely, 
 
Dot Snesrud 
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Appendix E 

 
Attitude Survey      Student ID __________ 
 
Rate the following subjects from favorite to least favorite:  English, math, reading, 
science, social studies, spelling. 
 
A.(favorite)   1. _______________________ 

    2. _______________________ 

    3. _______________________ 

    4. _______________________ 

    5. _______________________ 

(least favorite)  6. _______________________ 

 
B. Please give your honest response to each statement, 1 being low and 5 being 
high. 
 
 I like math.          1  2  3  4  5 
 
I am good at math.         1  2  3  4  5 
 
Math skills are important for other skills.      1  2  3  4  5 
 
I am able to show the work required to solve math problems.   1  2  3  4  5 
 
I like to answer questions asked in math.      1  2  3  4  5 
 
I feel comfortable asking questions in math if I don’t understand a concept. 1  2  3  4  5  
 
 
C. Complete the following statements. 
 
When I hear the word math, I immediately feel _____________________. 
 
My favorite concept in math is __________________________________________  because  
 
 
 
One thing I wish my math teacher knew about me is:  
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Appendix F 
 

Attitude Survey results February 2007 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Results of survey - 
Student ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15   

Math 1 3 1 1 1 1 1 5 5 1 6 3 6 1 4   
Reading 5 6 2 4 5 2 6 3 4 5 1 6 4 5 2   
Science 3 2 3 6 3 6 4 1 1 2 4 4 5 3 6   
English 6 4 4 3 6 4 3 6 6 0 3 2 2 2 3   
Social Studies 4 5 5 5 4 3 5 2 2 3 5 5 3 4 1   
Spelling 2 1 6 2 2 6 2 4 3 4 2 1 1 6 5   
                 average
I like math 5 4 5 5 4 5 1 3 2 5 1 3 2 4 3  3.466667
I am good at math 4 5 4 4 4 3 2 3 3 4 1 3 3 4 4  3.4
Math skills are important 
for other skills 3 5 5 5 3 4 3 5 4 5 2 5 3 5 4  4.066667
I am able to show the 
work required to solve 
math problems 5 5 5 4 4 3 2 3 2 3 1 2 3 3 3  3.2
I like to answer questions 
asked in math 4 5 5 5 4 4 1 3 3 5 2 2 4 3 4  3.6
I feel comfortable asking 
questions in math if I 
don't understand a 
concept. 5 5 4 5 3 5 1 4 5 3 2 5 4 4 5  4
                  

Occurrence of Rating 1 2 3 4 5 6   %1st %2nd %3rd %4th %5th %6th   
Math 8 0 2 1 2 2   53 0 13 6 13 13    
Reading 1 3 1 3 4 3   6 20 6 20 26 20    
Science 2 2 4 3 1 3   13 13 26 20 6 20    
English 0 3 4 3 0 4   0 20 26 20 0 26    
Social Studies 1 2 3 3 6 0   6 13 20 20 40 0    
Spelling 3 5 1 2 1 3   20 33 6 13 6 20    
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Appendix G 
 
 
Equations assigned: 
 
February 20 n=+ 2075  
 n=−4875  
 
February 27 n=∗612  
 n=÷648  
 
March 9, 12 solutions 
 
March 23 2598.37 ÷  
 16332÷  
 
April 11 solutions 
 

April  19 
8
3

4
3

2
1

++  

 ( ) 4154144143139 ÷+++  
 
April  25 solutions 
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Appendix H 

 
Rubric for written problem from equation: 
3 – high, 1 - low 
 
 3 2 1 
Problem matches 
equation 

Problem matches 
equation and uses 
appropriate 
vocabulary for the 
equation. 

Problem matches 
equation and uses 
some appropriate 
vocabulary for the 
equation.  

Problem does not 
match equation. 

Problem is an 
appropriate real-
world situation 

Problem uses an 
appropriate and 
plausible, real-world  
situation. 

Problem uses an 
inappropriate but 
plausible, real-world  
situation. Or 
Problem uses an 
appropriate but not 
plausible, real-world  
situation. 

Problem does not 
use an appropriate 
and plausible, real-
world  situation. 
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Appendix I 
 

Attitude Survey results May 2007 
 

Results of survey - 
Student ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15   

th 1 6 3 1 1 1 1 5 5 1 6 6 6 1 3   
ading 5 5 5 4 3 4 6 4 3 6 1 2 4 3 5   
ence 2 3 2 6 5 6 4 1 2 2 5 5 5 5 6   
glish 4 4 4 3 4 2 3 6 1 4 3 3 2 4 4   
cial Studies 3 2 6 5 6 5 5 2 6 5 4 4 3 2 1   
elling 6 1 1 2 2 3 2 3 4 3 2 1 1 6 2   

                average 
e math 5 1 4 5 4 5 5 3 2 5 1 2 3 5 3  3.533333

m good at math 5 2 3 5 4 3 5 3 3 5 2 2 2 4 2  3.333333
th skills are important 
other skills 4 5 5 5 4 5 5 5 5 4 3 5 4 5 4  4.533333

m able to show the 
k required to solve 
th problems 5 5 5 5 4 4 4 4 3 3 2 3 3 4 5  3.933333
e to answer 
stions asked in math 5 3 5 4 3 3 5 3 3 4 1 2 2 5 4  3.466667

el comfortable asking 
stions in math if I 
't understand a 
cept. 5 3 3 5 4 5 4 5 4 4 3 4 4 5 5  4.2

                 
ccurrence of Rating 1 2 3 4 5 6   %1st %2nd %3rd %4th %5th %6th   
th 7 0 2 0 2 4   47 0 13 0 13 27    
ading 1 4 1 1 5 2   7 27 7 7 33 13    
ence 1 3 2 2 4 4   7 20 13 13 27 27    
glish 1 2 4 7 0 1   7 13 27 47 0 7    
cial Studies 1 1 3 4 4 2   7 7 20 27 27 13    
elling 4 5 3 1 0 2   27 33 20 7 0 13    
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Appendix J 
Story writing rubric scores 

 3 2 1 
Problem matches 
equation 

Problem matches 
equation and uses 
appropriate 
vocabulary for the 
equation. 

Problem matches 
equation and uses 
some appropriate 
vocabulary for the 
equation.  

Problem does not 
match equation. 

Problem is an 
appropriate real-
world situation 

Problem uses an 
appropriate and 
plausible, real-world  
situation. 

Problem uses an 
inappropriate but 
plausible, real-world  
situation. Or 
Problem uses an 
appropriate but not 
plausible, real-world  
situation. 

Problem does not 
use an appropriate 
and plausible, real-
world  situation. 

  75+20  P
roblem

 m
atches equation 

75+20  P
roblem

 appropriate situation 

75-48  P
roblem

 m
atches equation 

75-48  P
roblem

 appropriate situation 

12 * 6  P
roblem

 m
atches equation 

12 * 6  P
roblem

 appropriate situation 

48/6 P
roblem

 m
atches equation 

48/6  P
roblem

 appropriate situation 

37.98 / 25  P
roblem

 m
atches equation 

37.98 / 25  P
roblem

 appropriate situation

332 / 16   P
roblem

 m
atches equation 

332 / 16  P
roblem

 appropriate situation 

1/2 + 3/4 + 3/8  P
roblem

 m
atches 

equation 

1/2 + 3/4 + 3/8  P
roblem

 appropriate 
situation 

(139+143+144+154) / 4  P
roblem

 
m

atches equation 

(139+143+144+154) / 4  P
roblem

 
appropriate situation 

A
verage 

Student 1                  
Student 2 3 3 2 3 2 3 3 3 3 3   3 3 3 3 2.857143
Student 3 2 3 1 2 1 3 1 1   1 2 3 3 2.071429
Student 4 3 3 3 3 1 1 1 3 3 3   1 1 3 3 2.285714
Student 5 3 3 3 3 2 2 3 3   3 3 3 3 3 3 2.857143
Student 6 3 3 3 3 3 3 3 2 1 3   2 2 3 3 2.642857
Student 7 3 3 3 3 3 2 1 1   1 3 3 3 2 2 2.357143
Student 8 3 3 3 3 3 3 3 3   3 3 3 2 3 3 2.928571
Student 9 3 3 3 3 3 3 3 3 3 3   3 3 3 3 3
Student 10 3 3 3 3 3 3   3 3   3 3 3 3 3
Student 11 2 2 3 3 3 3 1 3   1 2 1 2 3 2 2.214286
Student 12 2 3 2 3 1 1 1 1 1 3   3 2 2 1 1.857143
Student 13 3 3 3 3 3 3 3 3   3 3 3 3 2 2 2.857143
Student 14 2 2 2 2 1 1 3 3   1 2 2 2 1 1 1.785714
Student 15 3 3 3 3 1 1 1 1 1 2   2 3 2 3 2.071429
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Math Computation ITBS
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Appendix K 
Math Computation  ITBS 

 
 M

ath C
om

putation 

5th G
rade 

4th G
rade 

3rd G
rade 

Student 1    
Student 2 78 99 61 
Student 3 30 79 38 
Student 4 59 99 53 
Student 5 23 75 31 
Student 6 67 88 41 
Student 7 92 98 46 
Student 8 43 88 41 
Student 9 59 99 35 
Student 10 40 99 74 
Student 11 83 96 71 
Student 12 30 52 70 
Student 13 83 99 34 
Student 14 40 50 96 
Student 15 78 99 92 
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Math Problem Solving ITBS
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Math Problem Solving ITBS 
 
 
 M

ath P
roblem

 S
olving

5th G
rade 

4th G
rade 

3rd G
rade 

Student 1    
Student 2 43 50 69
Student 3 38 38 39
Student 4 53 62 35
Student 5 85 72 69
Student 6 48 67 72
Student 7 81 87 72
Student 8 53 87 72
Student 9 85 78 56
Student 10 64 97 56
Student 11 64 83 45
Student 12 56 19 58
Student 13 64 67 92
Student 14 69 57 56
Student 15 28 57 35
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Math Total  ITBS 
 M

ath Total 

5th G
rade 

4th G
rade 

3rd G
rade 
Student 1    
Student 2 52 60 68
Student 3 31 58 48
Student 4 59 58 43
Student 5 71 77 72
Student 6 50 70 64
Student 7 79 70 71
Student 8 61 86 59
Student 9 81 86 60
Student 10 74 99 61
Student 11 52 84 52
Student 12 29 85 29
Student 13 60 65 50
Student 14 65 68 57
Student 15 26 46 38
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