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This quantitative, action research project sought to find out how the use of 

writing prompts in algebra could help students to i1nprove their conceptual 

understanding of the content. Before starting final exam review, thirty-five students 

from New York algebra classes were pre-tested on several concepts. The concepts 

that they scored the weakest in were used in the study. Brief instructional lessons, 

si1nilar to the lessons taught in the original units, were reviewed. Short writing 

prompts were given after each lesson. In an effort to improve students conceptual 

understand of the content, the writing prompts asked students to explain concepts, 

make generalizations, find and correct errors in completed work, and compare 

processes and concepts. A post-test, comprised of eleven of the same questions from 

the pre-test, was given after the three weeks of review. 

Students showed significant increases in their conceptual understanding of the 

content. A paired two sample for means, two-tailed, t-Test was used for each 

question to show that statistically there was a significant increase in the means 

between the pre-tests and the post-tests. 

The research concludes with suggestions on using writing prompts as closure 

activities at the end of lessons and to use the results of the writing prompts to guide 

warm-up activities for the next lesson in an effort to clarify student understanding of 

the concepts being taught. 
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Chapter One: Introduction 

Selection and Statement o(the Topic 

Research during the past few decades has boasted about the benefits of writing 

to learn and the importance of literacy across curriculu1ns. More recently, research 

has turned towards using discovery and inquiry based instruction to help students 

make meaning out of mathe1natics and build their conceptual knowledge. 

For some students, the pursuit for sustained mathematical understanding is elusive 

while for others its attainment appears effortless. In order to gain better 

understanding of my students and my teaching, I have decided to research the benefits 

of student writing in algebra. Through student writing prompts, I will gain insight 

into the specific conceptual understandings of 1ny students during direct instruction 

and discovery based learning. This paper will address the following questions: 

• Can the use of writing prompts in algebra help students to improve their 

conceptual understanding of the content? 

• How can different teaching strategies be employed to help student's gain 

conceptual understanding? 

The students' writing will be used to classify students as rote performers or 

conceptual performers. Rote performers are students that have 'gotten by' because 

they merely see a pattern in the mathematics being taught, they receive partial credit, 

they complete extra credit, and or they complete test corrections but really have little 

or no conceptual understanding of the content (Ohlsson, 1992). Rote performers 1nay 

have procedural knowledge but lack declarative knowledge. Whereas conceptual 
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performers are students that can not only perfonn 1nathen1atical processes, but also 

regularly show their mathematical understanding. Writing pron1pts, feedback, 

instruction, and individual student interventions will be utilized to 1nove students 

from rote perfonners to conceptual performers. Structured writing protnpts along 

with traditional n1athe1natical assessments will be used as tools to delve into student 

thoughts and understanding. 

Discussion o(the Significance o(the Topic 

The topic of student conceptual understanding is significant to the study of 

secondary mathematics education. Classroom structures within many districts across 

the United State include an accelerated Algebra class that starts in the ih or gth grade. 

Some schools decide which students are accelerated based on a proficiency exam in 

middle school while other schools let a student's past performance and teacher 

reco1nmendations decide their placement. Students not participating in the 

accelerated program typically take Algebra in gth grade. Recent government 

interventions coupled with school district policies have allowed for students in 

elementary school and middle school to continue through to the next year without 

passing their current 1nath class. The result is that in gth grade algebra classes there 

are students with varying levels of mathematical understanding and ability. It is not 

uncommon in algebra classes to have a student who has not passed a math class since 

5th grade while another student consistently shows such high levels of conceptual 

knowledge and achievement that it is a mystery as to why he or she was never 

accelerated. 
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With the current trends in education being differentiated instruction, 

spiraling curricuhuns, improving literacy across curriculu1ns and implementing 

discovery learning, it is imperative that teachers take the ti1ne to exmnme what 

students' conceptual understandings are and find ways to help students gain 

conceptual understanding. 
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This study will delve into the world of conceptual (or declarative) knowledge. 

WikEd! defines conceptual knowledge as "knowledge [that] refers to a person's 

representation of the 1najor concepts in a syste1n." Marzano and Pickering (1997, p. 

44) define declarative knowledge as "the infonnation - facts, concepts, and 

generalizations - within content knowledge." Accordingly, it makes sense that when 

students understand the concepts in 1nathe1natics; they are in a better position to use 

that knowledge across topics, across content areas, to solve problems, and to develop 

critical thinking skills. 

Burton (1984) describes the process of mathematical thinking as any thinking 

that involves mathematical operations. Burton (1984, p. 36) does not limit this way 

of thinking to just mathematical content but actually as a means for people to 

"improve their understanding of, and exert some control over, their environment." 

Too often students and probably many teachers view mathematics as a separate entity 

from other content areas and from daily life. Instead, we need to instill its importance 

in our students as a means to future success. 

Conversely, many mathematics teachers view writing and literacy skills as 

unrelated to mathematics content however, student writing can take on many forms. 

Smne exmnples of how students use writing and literacy skills in math class 

include when they are asked to give an explanation to an answer, when they are 

writing notes and definitions, and while they complete a Frayer model for vocabulary. 
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According to Barton and Heidema (2002) students are using their reading and literacy 

skills whenever they are using a resource to lean1 mathematics. 

MacGregor and Price (1999) conducted research on the relationship between 

language proficiency and a student's ability to learn algebra. They found that there 

was a positive correlation between language and algebra scores regardless of whether 

or not the student was accelerated, taking the course for the first time in 9th grade or 

repeating the course in 1oth grade. 

Given these parallels between literacy and mathematics, it stands to reason 

that improving literacy skills may help students' gain better conceptual understanding 

in mathematics. 

The idea of using student writing as a tool to help students gain conceptual 

knowledge that they may not have had coming into algebra raises the questions of 

whether or not we can alter conceptual knowledge at this phase of a student's 

mathematical life. Can we teach students how to think mathematically? According 

to Burton (1984), students can be taught how to think 1nathematically by exposing 

them to mathematically enriching experiences. In addition, Burton believes that 

students constant reflection on the why instead of just the how is an important aspect 

of building conceptual knowledge. 

This claim directly supports topic of this paper; the use of student writing 

111 to gain conceptual understanding. By providing students with 

opportunities to actively ref1ect on their conceptual knowledge of the content and 

giving feedback in the form of written responses and altered instruction it is my hope 

that students gain new mathetnatical understanding. 
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To smne teachers, the idea of using student writing to probe into the minds of 

individual students 1nay seem like an ahnost impossible endeavor just because of the 

mechanics of such a task. Ilnagine trying this with 125 students on a daily basis. 

Brown (1996) suggests that if we want to strengthen the experiences that individual 

students have, we need to look at unconventional ways of teaching 1nathematics that 

focus more on individual student's needs. Brown believes that current teaching is 

based on student and classroom management and that student learning depends more 

on social norms than teacher interactions. Although writing to learn has been a focus 

of research for decades, its practice is still somewhat rare and unconventional in the 

mathematics classroom (Draper & Siebert, 2004). By exploring student writing to 

help students increase conceptual knowledge I will be focusing on the needs of 

individual students. Infusing student writing into the daily routine of the classroom 

will alter the classroom climate such that students will see writing as a part of their 

mathe1natical education (Miller, 1992). 

The students' writing is the window through which their conceptual 

understanding can be seen. But, is it the writing itself that helps them to gain 

conceptual knowledge? It is possible that for some students, the act of writing and 

the tin1e taken to reflect rnay help them to gain a better understanding of the content 

and help them to make generalizations that they would not have otherwise made. 

Porter and Masingila (2000) found no significant difference groups that were 

given time to write and groups that were given time to simply think and possibly 

partake in classroom discussion. It is important to give students and teachers time to 

reflect. For purposes of this study, students will be writing their responses prilnarily 
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because this study will use those responses for data collection and to help individual 

students. Miller (1992) found that when students who were used to writing down 

their reflections were asked to participate in classroom discussions many would 

si1nply not participate, they feigned ignorance, or you would only have the san1e 

chosen few students who responded. By using the writing prmnpts, it will allow all 

students the time to reflect and express themselves in a non-threatening, private 

atmosphere. 

How can teachers change a student's conceptual knowledge? Students come 

into the classroom with smne mental structures where they have organized and stored 

mathematical information; whether that information is correct or incorrect, fully 

developed or not. According to Wittrock (1974, p. 182), "effective instruction causes 

the learner to generate a relationship between new information and previous 

experience." Misconceptions and missing information will be found in student 

writing and corrected through feedback, whole class instruction, and individual 

student interventions. 

Mathematics is not merely about drill and practice and not all solution 

processes need to conform to standard problem solving techniques (Steffe and Blake, 

1983). It is important for individual students to find a method to make meaning out 

of mathematical problems that is accurate and able to be generalized. Sometimes 

TP<.:I,~n,a.rc can better understand their students' mathematical thinking through student 

writing rather than looking at the students' work on a math proble1n. 

If writing can help students gain conceptual knowledge it 1nakes sense that 

writing to learn can therefore increase academic achievement. Bangert-Drowns, 
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Hurley, & Wilkinson (2004, p. 29) found several interesting results from their meta

analysis on the effects of writing to learn interventions on academic achievement: 

a. Longer writing assignments had a negative effect on student learning. 

b. Implementing writing to learn in grades 6 - 8 had a negative effect. 

c. Using metacognitive prompts yielded positive results. 

d. Giving students time to become more adept at self-evaluation is most 

effective. 

In an effort to maximize results, (Bangert-Downs et al., 2004) this study 

directly supports the imple1nentation of this research in the following ways: (a) 

writing assignments will be no more than 5 minutes in length, (b) this study will be 

conducted in a 9th grade high school algebra class (c) students will be asked to write 

about their thinking of a specific topic or content or to answer specific questions 

about the topic or content in generalized terms, and (d) student writing will be infused 

into the classroom climate, it will become part of the students daily routine and part 

of their learning of mathematics. 

Students have difficulty at all levels of education with communicating 

mathematics in writing (Burton & Morgan, 2000). Miller (1992) found that because 

she did not require any particular format to the students writing often times students 

were unable to express complete thoughts. Instead, they reverted to mathematical 

expressions and short phrases which researchers found almost impossible to interpret, 

yielding virtually useless data. To help students become better mathematics writers 

and clearly communicate their thoughts, it is essential that they be encouraged to 

write full sentences in their reflections. Especially in the beginning of the study, it 
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will be i1nperative to use feedback and modeling to help students communicate about 

mathen1atics in writing. 

There were many other benefits to both the teacher and the students that 

Miller (1992, p. 337) pointed out when using impromptu writing prompts: 

1. Attitudes between the teacher and the students were i1nproved. 

2. Students liked being able to write about their abilities, their knowledge and 

their beliefs and attitudes in an informal, non-threatening way. 

3. Students also felt that because their teacher took the ti1ne to ask for their 

reflections and to read them the teacher was showing how much they cared 

about the students' learning. 

Expressing yourself in writing 1neans that every student has a voice within the 

classroom, not just the few students who always seem to be called on to answer 

questions or the students who shout out answers during classroom discussion. 

According to Miller ( 1992), the teachers used the students' writing to respond 

to students individually or to address the whole class, thereby creating a distinctive 

and creative contribution to building a community of teaching and learning. Teachers 

in the study gained priceless insight into their own teaching as well. 

Another important point mentioned in the Miller (1992) article was that they 

did not use the writings as a fonn of su1n1native assessment in any way. Writing was 

always voluntary and students could choose whether or not to participate on any 

given day without penalty or reward either way. However, students in this study were 

from all the different high school grade levels, from 9th grade through 1ih. If there is 

one thing I know about classes filled with 9th grade algebra students, given the choice 
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not to do something, 1nost of them will not do it. Perhaps it is a maturity issue or due 

to a lack of effort. Recall that 1nost students with high mathematical ability or a good 

work ethic were chosen as accelerated students and are not in algebra in 9th grade. 

Therefore, the writing prompts will be infused into the classroom routines as a closure 

activity. I expect that in the beginning some student responses will be of poor quality 

and include fragmented phrases rather than complete sentences. However, as time 

progresses and students become more confident with their writing abilities, have 

practiced formulating mathematical ideas, and have internalized teacher feedback, 

their writing should become more meaningful (Miller, 1992; Bangert-Downs et al., 

2004). 

Conclusions 

Student writing, in and of itself could help students gain conceptual 

knowledge. Couple student writing with teacher analysis, teacher feedback, altered 

instruction, and individual student intervention and students will gain conceptual 

knowledge. Research has shown that writing to learn can have a positive effect on 

student achieve1nent at the high school level (Bangert-Drowns et al., 2004). It is 

possible to teach students rnathetnatical thinking by the constant exposure of students 

to the 'why' instead of always the 'how' (Burton, 1984), and by helping the1n to 

generate accurate connections between new content and previous experiences 

(Wittrock, 1974). Student writing can benefit both the students and the teacher by 

effectively altering classroom climate, by creating a meaningful relationship between 

the teacher and the students, by building students' conceptual understanding of the 
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content, and by helping teachers to gain better understanding of their students and 

their teaching practices. 

It is my intention in this research to show how student writing can be used as a 

tool for teachers and students in order to help students gain a better conceptual 

understanding of 1nathematics by the use of feedback, instruction, and individual 

student interventions. 
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Chapter Methodology and 

Methodology 

This quantitative action research project was conducted using thirty-five gth 

grade algebra students at Hilton High School in Hilton, New York. There were fifty

eight students asked to participate in the study. All students that provided the 

researcher with the proper parental and student consent and completed both the pre

test and the post-test were used in the study. 

All students in the study were taking the Algebra course for the first time. 

There were nineteen male and sixteen female students. Of those, two students were 

English second language learners and six students had IEP's which include test 

modifications of separate location and extended time. As explained previously, 

accelerated students take a different track in math during middle school and were not 

included in this study. Therefore, many of the students tend to have lower to average 

1nath skills coming into gth grade algebra. Students in this suburban district range 

from lower to upper socioeconomic class, with most students coming fr01n 1niddle 

class families. 

The rnethodology used in this research was such that students were given a 

pre-test of thirty-nine questions. The June 2008 New York State Integrated Algebra 

exan1 was used for the pre-test as questions fro1n that exam cover a wide range 

content covered in the New York State Algebra curriculu1n. It includes questions that 

the students should be able to answer based on previous lessons throughout the year 
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and the questions tend to be higher order questions, typically synthesizing two or 

n1ore 1nathematical concepts into one question. 

Students were given the pre-test as a homework assignment before beginning 

final exam review. Individual tests were corrected and an overall ite1n analysis was 

done to detennine which questions and topics the students needed to review. Based 

on the pre-test students needed to review the following algebra concepts: 

1. Simplifying rational expressions 

2. Graphing inequalities 

3. Compound inequalities 

4. Simplifying radicals 

5. Graphs of quadratic equations 

6. Exponential growth and decay 

7. Finding the area of a shaded region on a graph. 

Eleven questions (Appendix A) were chosen for this study based on the results 

of the pre-test and their connection to the seven review topics. For a majority of the 

eleven questions, students chose an incorrect answer a higher percentage of the time 

than they chose the correct answer. Students never received the pre-test back and 

therefore never knew which questions they got right or wrong. 

Based on the results of the pre-test, lessons were prepared for the individual 

concepts students needed to review. Over a period of three weeks, lessons were 

created and implemented in an effort to improve student conceptual knowledge. At 

the close of each lesson, students were given a short writing prompt based on the 

lesson and the content being covered. Students completed the writing prompts 
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individually. After two weeks of lessons, students were given an in-class post-test. 

The same eleven questions that created the foundation for the lessons, were given in 

the post-test, without alteration. 

Evaluation of Questions and Lessons 

Questions nun1ber 15, 24, and 26 were chosen based on an initial1nean score 

of 32%, 18%, and 21% respectively. All three questions were multiple choice 

questions that fall under the topic of rational expressions. During the lesson, students 

were given questions from the unit that we worked on as a group and individually, 

focusing on misconceptions based on the pre-test. 

!Illustration 1 

15 

x+ 

For question 15, 49% of the students got the question correct (4) during the 

pre-test with an even spread answering either (2) or (3). These answers indicate 

rnisconceptions with factoring and canceling common factors. 

Illustration 2 
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Similarly, in question 24, 40% of the students chose ( 4) rather than the correct 

answer of (2). Again this indicates that the students have n1isconceptions about the 

rules on canceling factors in expressions. 

Illustration 3 

:5 

For question 26, 30% of the students chose (3) instead of the correct answer of 

( 4) indicating that students were not correctly factoring the trinomial that they got 

after they cross multiplied. After the lesson, students were asked to answer four 

questions about rational expressions that would show their understanding of the 

lesson (Appendix B) including the difference between simplifying and solving, 

finding a least common denominator, and recognizing common errors when 

simplifying rational expressions. 

Under the category of inequalities and compound inequalities were questions 

18, 21, and 33. Questions 18 and 21 were multiple choice type questions while 

question 3 3 was a two point short answer question. These topics were reviewed over 

a two day lesson. First, students reviewed sets, set notation, the concept of greater 

than and less than, and graphing on a number line. Next, we reviewed 

compound inequalities, the idea of being equal to or not equal to a number in a set, 

and what it means to be the cmnplement of a set. 
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In question 18, 36% of students on the pretest incorrectly chose (3) whereas 

only 26% of the students chose the correct answer of (2). This indicated that students 

do not understand the concept of being 'greater than' or 'less than' a number, as 

choice (3) includes the -2 and the 6 in its set of integers. 

Illustration 5 

21 

1:55 191) .h 100 

In question 21, the incorrect answer of (3) was chosen 30% of the time by 

students on the pre-test co1npared to the correct answer of (2) only being chosen 21% 

of the time. The concept of an inequality representing a range of numbers is missed 

on question. Students do not understand the difference between a number .JL~u ..... h 

into one range 'or' the other range but not both, versus 'and' compound inequalities 

where a nun1ber lies between two numbers. 
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Illustration 6 

outdc:.or 

1: 
-20"F 

2: 
O"F 

t 
3: 

45"F 

Question 33 was a short answer question worth two points. To receive full 

credit students had to answer 0 :::; t :::; 40. Full credit was also given if students used 

the variable x instead oft. Students were awarded one point if they had the correct 

numbers in their compound inequality but did not have the correct inequality signs, or 

if they correctly stated the union instead of the intersection. The average score on this 

question was 15% on the pre-test. Most students scored no points and the most 

common answer was writing a separate compound inequality for each of the three 

days instead of one compound inequality for only the intersection. 

During the first day lesson, students were asked to complete procedural type 

questions where they would list nutnbers in a set and graph inequalities on a number 

line (Appendix C). On the second day, students were given writing prompts to help 

them synthesize the information learned throughout the lesson (Appendix E). They 

were asked to explain the difference between "or" and "and" cmnpound inequalities, 
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describe what a complement to a set is, and to write a cmnpound inequality based on 

a given situation. 

4 

Question 28 tested student knowledge of simplifying radical expressions. The 

correct answer of (1) was chosen by students 18% of the time. Choices (3) and ( 4) 

were each incorrectly chosen 34% of the time by students. The results indicate that 

students do not understand the operation of taking a square root of a number, 

canceling common factors from the numerator and denominator, and what it means to 

be in 'simplest' radical form. 

After reviewing the process of sitnplifying radicals, students were gtven 

several practice problems to complete with partners. At the end of the lesson, the 

writing prompt gave two radical problems that were done incorrectly, students were 

asked to explain the errors and then redo the problems (Appendix E). 

Illustration 8 
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Question 29 is testing student conceptual understanding of quadratic equations 

and their graphs. During the lesson the researcher used a computer applet that alters 

the graph of a function when inputting different values for a, b, and c. Students made 

conjectures about what the changes would do to the graph and then got immediate 

feedback by visually seeing the changes in the graph. On the pre-test, an 

overwhelming number of students chose (2) and (3) as the answer. Only 9% of the 

students correctly answered choice (4). 

Illustration 9 
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Question 36 was used in the study in concurrence with the previous question 

and lesson. This was a three point question on the state exam. Students received full 

credit if they successfully graphed the parabola and stated both the roots. For partial 

credit one point was given for each root stated and one point for a correct graph. On 

the pre-test, students scored an average of 6% on this question. Many students 

graphed a line instead of a parabola. S01ne graphed an incorrect parabola and 

therefore the roots were not correctly stated. In class we reviewed axis of symmetry, 

finding roots, and graphing a parabola using the vertex and three points above and 

three points below the x value of the vertex. 

The writing prompt after this lesson asked students to describe how graphs of 

several equations listed differ from the graph of y = x 2 (Appendix F). The premise 

was that if students have a basic understanding of the graph of a parabola and what it 

should look like based on the a, b, and c values in the equation, they should be able to 

correctly graph any parabola and visually check the accuracy of their graph. 

Illustration 10 

On the pre-test for question 30, 62% of the students incorrectly chose (1) 

whereas only 3% chose the correct answer of (2). Clearly the students do not 

understand the concept of depreciation and keeping value. We did classroom 

discussions on the value of items that lose value and items that gain in value. 

20 



Students cmnpleted similar type problems in class, con1paring their answers with a 

partner. The written prompt extended student knowledge into finding the amount of 

increase or decrease in value as well as asked the students to compare different 

principle amounts at different interest rates to find the 'better' investment scenario 

(Appendix G). Successful cmnpletion of the writing prmnpt would show conceptual 

understanding of value after depreciation or growth. 

Illustration 11 

fcmr 

in square of the 

Question 32 was a short answer question dealing with finding the area of a 

shaded region. To receive the entire two points, students must first con1pute the area 

of the square, realize that the four quarter-circles create an entire circle, calculate the 

area of the circle and subtract the two areas. Students were given one point if they 

correctly computed the area of the square and the circle somewhere on the paper but 

did not subtract the two areas to find the final answer. Also, students received one 
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point if they found the area of the shaded region but gave a deci1nal answer instead of 

leaving the answer in terms of rr as asked in the question. Students averaged 3% on 

this problem on the pre-test. 

During review class, students were shown how to use play dough to create 

shapes and cut out shaded regions in an effort to visualize how the area of the shaded 

region is obtained. The writing prompt asked students to explain how the area of a 

shaded region is found when using different gemnetric shapes (Appendix H). 
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Chapter Four: Analysis of Results 

A paired two smnple for 1neans t-Test was used to detennine if there was a 

significant difference in pre-test and post-test scores after students were given the 

Table 1.1: 
Overall Results of Pre-Test and Post-test 
t-Test: Paired Two Sample for Means 

a .05 

Pre-Test Post-Test 

Mean 17% 45% 
Variance 0.03 0.04 
Observations 35 35 
Pearson Correlation 0.49 
Hypothesized Mean 
Difference 0 
Df 34 
t Stat -8.37 

P(T<=t) one-tail 0.000 
t Critical one-tail 1.69 
P(T<=t) t\tvo-tail 0.000 

t Critical two-tail 2.03 

Table 1.2: 
Overall Results of Pre-Test and Post-test 

Descriptive Statistics 

Mean Difference -0.28 points 

Standard Error 0.034 

Standard Deviation 0.20 

Sample Variance 0.04 

Sum -9.96 

Count 35 

Confidence Level (95.0%) 0.069 
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opportunity to complete short writing 

prompts about the content in an effort 

to Increase student conceptual 

understanding of the content. The 

statistical results of the study are 

shown in the tables to follow. 

For the overall results of 

student pre-test and post-test scores 

(Table 1.1 ), the mean difference 

between the scores (M -0.28 points, 

SD = 0.20, N = 35) was significantly 

less than zero, t(34) = -8.37, two-tail 

p = 0.00, providing evidence that 

overall, the use of writing to improve 

student conceptual understanding of 

the content is effective (Table 1.2). 

A 95% confidence interval about the 

1nean difference in pre-test and post-

test scores is ( -0.35,-0.22). As the 



data used in the statistical computations cmnpared a lower pre-test 1nean to a higher 

post-test mean for nearly all data observations, the negative t-value indicates that the 

post-test mean was greater than the pre-test mean. 

For question 15 scores (Table 
2.1: Comparison for Question 15 

t-Test: Paired Two Sample for Means 2.1 and 2.2), the 1nean difference 

a= .05 

Pre-Test Post-Test between the scores (M = -0.37 

Mean 34% 71% 
Variance 0.23 0.21 

points, SD 0.65, N 35) was 

Observations 35 35 significantly less than zero, t(34) 
Pearson Correlation 0.057 
Hypothesized Mean -3.40, two-tail p = 0.002, g1v1ng 
Difference 0 
Df 34 evidence that the students scored 

t Stat -3.40 

P(T<=t) one-tail 0.0009 
significantly higher on the post-test 

t Critical one-tail 1.69 
P(T<=t) two-tail 0.002 

than they did on the pre-test for this 

t Critical two-tail 2.03 question. A 95% confidence interval 

about the mean difference for 
Table 2.2: Question 15 

Descriptive Statistics question 15 is (-0.59, -0.15). 

Mean Difference -0.37 points For silnilar content, 1n 

Standard Error 0.11 question 24 (Table 3.1 and 3.2), the 

Standard Deviation 0.65 mean difference between the scores 

Sample Variance 0.42 (M -0.4 points, SD = 0.55, N = 35) 

Sum -13 was significantly less than zero, 

Count 35 t(34) -4.28, two-tail p 0.0001, 

Confidence Level (95.0%) 0.22 showing that the students scored 

significantly higher on the post-test 
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than they did on the pre-test for this particular question. A 95% confidence interval 

about the mean difference for question 24 is (-0.59, -0.21). 

Table 3.1: Comparison for Question 24 
t-Test: Paired Two Sample for Means 

a= .05 

Pre-Test Post-Test 
Mean 20% 60% 
Variance 0.16 0.25 
Observations 35 35 
Pearson Correlation 0.26 
Hypothesized Mean 
Difference 0 
df 34 
t Stat -4.28 

P(T<=t) one-tail 0.000 
t Critical one-tail 1.69 
P(T<=t) two-tail 0.0001 

t Critical two-tail 2.03 

Table 3.2: 

Descriptive Statistics 

Mean Difference -0.4 points 

Standard Error 0.09 

Standard Deviation 0.55 

Sample Variance 0.31 

Sum -14 

Count 35 

Confidence Level (95.0°/o) 0.19 

Table 4.1 and table 4.2 show the statistical data collected for question 26. The 

1nean difference between the scores (M = -0.26 points, SD = 0.51, N = 35) was 

significantly less than zero, t(34) -3.01, two-tail p = 0.005, providing evidence that 

the students scored higher on the post-test than they did on the pre-test for this 

question. A 95% confidence interval about the mean difference for question 26 is 

(-0.43, -0.09). 

For questions 15, 24, and 26, the null hypothesis is rejected and the alternative 

hypothesis is accepted. Therefore, there is a statistically significant difference 

between the mean scores of the pre-tests and the post-tests. 

In question 15 and 24 students were asked to write the product of two rational 

expressions in simplest form. the writing prompt for this concept students were 
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Table 4.1: Comparison for 26 Table 
t-Test: Paired Two Sample for Means 

a= .05 Descriptive Statistics 

Pre-Test Post-Test 

Mean 20% 46% Mean Difference -0.26 points 

Variance 0.16 0.26 
Observations 35 35 

Standard Error 0.09 

Pearson Correlation 0.40 Standard Deviation 0.51 
Hypothesized Mean 
Difference 0 Sample Variance 0.26 
df 34 
t Stat -3.01 Sum -9 

P(T<=t) one-tail 0.002 
t Critical one-tail 1.69 Count 35 

P(T<=t) two-tail 0.005 

t Critical two-tail 2.03 
Confidence Level (95.0%) 0.17 

asked to explain the difference between "simplifying" and "solving" and to find an 

error in a problem that had incorrect canceling. One example of a student's written 

response was "simplifying is making something simple, factor, cancel and write 

what's left." Clearly, this student understands the concept of simplifying a rational 

expression. In the question that asked the students to find the error, this student 

indicated that in the expression 
3

x+
6 

the 3 's and the x's cannot be cancelled because 

the 3x + 6 are "married", indicating that they cannot be cancelled because they are not 

factors. 

Another question in this writing prompt asked students "How do you know, 

by looking at a problem, that you will need to find the LCD to complete the 

problem?" Student answers indicated that they had more trouble understanding this 

concept. Many students indicated answers like "You know you will need to use LCD 

if the denominators are different". Clarification was given to the students that the 
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denominators are different for tnany rational expression problems. Class discussions 

and examples were given to clarify the concept. Students could have used the tnethod 

of finding an LCD to solve question 26. 

Questions 18, 21, and 3 3 all fall under the concept of sets and inequalities. 

For question 18 scores (Table 5.1 and 5.2), the mean difference between the scores 

(M = -0.14 points, SD = 0.69, N 35) was significantly less than zero, t(34) = -1.22, 

two-tail p = 0.12, providing evidence that the students scored significantly higher on 

the post-test than they did on the pre-test for this question. A 95% confidence 

interval about the mean difference for question 18 is (-0.36, 0.08). The null 

hypothesis that there is no difference between the mean scores of the pre-test and 

post-test is rejected. There is a statistically significant difference between the two test 

scores. 

Table 5.1: Comparison for Question 18 
t-Test:. Paired Two Sample for Means 

a= .05 

Pre-Test Post-Test 

Mean 29% 43% 

Variance 0.21 0.25 

Observations 35 

Pearson Correlation -0.037 
Hypothesized Mean 
Difference 0 

df 

t Stat -1.22 

P(T<=t) one-tail 0.12 

t Critical one-tail 1.69 

P(T<=t) two-tail 0.23 

t Critical two-tail 2.03 
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Table 5.2: Question 18 

Descriptive Statistics 

1\1ean Difference ~0.14 points 

Standard Error 0.12 

Standard Deviation 0.69 

Sample Variance 0.48 

Sum -5 

Count 35 

Confidence Level (95.0%) 0.24 



To answer question 18, students needed to have a clear understanding of what 

the comple1nent of a set was. Looking at the students responses to the writing prompt 

that asked them to describe what a cmnplement of a set is, it was clear that students 

either knew exactly what it was and how to find it, or they had no idea what a 

co1nple1nent was. One student wrote, "Nu1nbers between two specific numbers", 

while another wrote "Something that is in both sets." Students that correctly 

described complement scored well on this question in the post-test. They had 

answers like "Numbers not in a set" and "The opposite of what's in a set." 

Table 6.1: Comparison for Question 21 
t-Test: Paired Two Sample for Means 

a= .05 

Pre-Test Post-Test 

Mean 23% 54% 

Variance 0.18 0.26 

Observations 35 35 

Pearson Correlation 0.36 
Hypothesized Mean 
Difference 0 
df 34 

t Stat -3.51 

P(T<=t) one-tail 0.0006 

t Critical one-tail 1.69 
P(T<=t) two-tail 0.001 

t Critical two-tail 2.03 

Table 6.2: 

Descriptive Statistics 

Mean Difference -0.31 points 

Standard Error 0.09 

Standard Deviation 0.53 

Sample Variance 0.28 

Sum -11 

Count 35 

Confidence Level(95.0%) 0.18 

In question 21 (Table 6.1 and 6.2), the mean difference between the scores 

(M = -0.14, SD = 0.69, N 35) was significantly less than zero, t(34) -1.22, two-

tail p = 0.12, suggesting that the students scored significantly higher on the post-test 

than they did on the pre-test for this question. A 95% confidence interval about the 
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mean difference for question 21 is ( -0.36, 0.08). Therefore, the null hypothesis is 

rejected and we accept the alternative hypothesis that there is a significant difference 

between the mean scores of the pre-test and the post-test for question 21. 

In order to correctly answer question 21, students needed to understand the 

difference between "and" and "or" cmnpound inequalities. The writing prompt asked 

students to explain the difference between cmnpound inequalities with "and" and 

compound inequalities with "or". Some of the Students that answered the question 

incorrectly on the pre-test and correctly on the post-test gave these answers "AND 

has a solution between two numbers, OR has solutions opposite the two numbers," 

and "AND is when the answer is between, OR is when there's only one." Some 

students focused on the graph of compound inequalities and wrote "The ones that 

have the "OR" go away frotn each other. The one with the "AND" connect or go the 

same way." These responses show a clear understanding of the concept of compound 

inequalities. A student that showed no understanding of the question answered 

"AND- same signs, OR- different signs." This student did eventually understand the 

concept after feedback was given on their written response, and they answered the 

post-test question correctly. 

Question 33 was a two point question where students could receive partial 

credit. Table 7.1 and Table 7.2 show that the mean difference between the scores 

(M = -0.37 points, SD = 0.55, N 35) was significantly less than zero, t(34) = -4.02, 

two-tail p = 0.0003, providing evidence that the students scored significantly higher 

on the post-test than they did on the pre-test for this question. A 95%) confidence 

interval about the 1nean difference for question 33 is ( -0.56, -0.18). Therefore, the 

29 



null hypothesis is rejected and we accept the alternative hypothesis that there is a 

significant difference between the 1nean scores of the pre-test and the post-test for 

question 3 3. 

7.1: Comparison for Question 33 
t-Test: Paired Two San1ple for Means 

a= .05 

Pre-Test Post-Test 

Mean 7% 26% 
Variance 0.13 0.43 
Observations 35 35 
Pearson Correlation 0.56 
Hypothesized Mean 
Difference 0 
df 34 
t Stat -4.02 
P(T<=t) one-tail 0.0002 

t Critical one-tail 1.69 
P(T<=t) two-tail 0.0003 

t Critical two-tail 2.03 

Table 7.2: Question 33 

Descriptive Statistics 

Mean Difference -0.37 points 

Standard Error 0.09 

Standard Deviation 0.55 

Sample Variance 0.30 

Sum -13 

Count 35 

Confidence Level (95.0%) 0.19 

Students commonly answered question 33 with the un1on instead of the 

intersection of the three days. Some students wrote the inequality for each day 

instead of the intersection of all three days. Clearly students did not understand the 

concept of intersecting sets. When asked to write a similar type compound inequality 

on the writing prompt, some students wrote out the inequality using words rather than 

mathematical symbols, some students listed the integer values included in the set, and 

others graphed the inequality. It wasn't until the writing prompts were given and 

reviewed that the instructor realized that the students still did not understand the 

concept of compound inequalities. To clarify these misconceptions, additional time 

was given to differentiate between a compound inequality, its graph, and its set. 
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8.1: Comparison for Question 28 
t-Test: Paired Two Satnple for Means 

a .05 

Mean 
Variance 

Observations 

Pearson Correlation 
Hypothesized Mean 
Difference 

df 
t Stat 

P(T<=t) one-tail 

t Critical one-tail 

P(T<=t) two-tail 

t Critical two-tail 

Table 8.2: 

Pre-Test 

17% 
0.15 

35 
-0.088 

0 
34 

-2.31 

0.013 

1.69 
0.027 

2.03 

Descriptive Statistics 

Mean Difference 

Standard Error 

Standard Deviation 

Sample Variance 

Count 

Confidence Level (95.0%) 

Post-Test 

43% 

0.25 

35 

-0.26 points 

0.11 

0.66 

0.43 

-9 

35 

0.23 

Similar results were found 

for question 28 as shown in Table 

8.1 and Table 8.2. The null 

hypothesis again was zero. Since the 

mean difference between the scores 

(M = -0.26, SD 0.66, N = 35) was 

significantly less than zero, 

t(34) = -2.31 and two-tail p = 0.027, 

we can reject the null hypothesis and 

conclude that the students scored 

higher on the post-test than they did 

on the pre-test for this question. A 

95% confidence interval about the 

mean difference for question 28 is 

( -0.49, -0.03). Therefore, there is a 

statistically significant difference 

between the mean scores of the pre-

test and the post-test for question 28. 

Question 28 asked students 

m · · 1 d. 1 .c: to express - 1n s1mp est ra tea 10rm. 
4 

In order to solve this problem, students 

should factor out the perfect square factor of .ff6 fron1 the numerator and cancel the 

4 from the numerator and denominator. Simplifying radicals are procedural type 

problems but students have difficulty following the procedure because they do not 
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understand the concept of a perfect square factor. In an effort to help students 

recognize factors and the operation of taking a square root, the writing prompt for this 

concept asked students to describe the error in two different problems that were done 

wrong. The students were then asked to redo the problems correctly so that students 

could cmnpare the correct process with an incorrect process. 

Table 9.1: Comparison for Question 29 
t-Test: Paired Two Sample for Means 

a= .05 

Pre-Test Post-Test 

Mean 9% 54% 
Variance 0.08 0.26 
Observations 35 35 
Pearson Correlation 0.08 
Hypothesized Mean 
Difference 0 
df 34 
t Stat -4.82 

P(T<=t) one-tail 0.000 
t Critical one-tail 1.69 
P(T<=t) two-tail 0.000 

t Critical two-tail 2.03 

Table 9.2: Question 29 

Descriptive Statistics 

Mean Difference -0.46 points 

Standard Error 0.09 

Standard Deviation 0.56 

Sample Variance 0.31 

Sum -16 

Count 35 

Confidence Level (95.0%) 0.19 

In question 29 (Table 9.1 and Table 9 .2), the mean difference between the 

scores (M = -0.46, SD 0.56, N = 35) was significantly less than zero, t(34) = -4.82, 

two-tail p 0.000, showing that the students scored significantly higher on the post-

test than they did on the pre-test for this question. A 95% confidence interval about 

the mean difference for question 29 is ( -0.65, -0.27). The null hypothesis is rejected 

and the alternative hypothesis is accepted. Statistically, there is a significant 

difference between the mean scores of the pre and post-test. 
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In order to answer question 29, students needed to understand the concept of 

graphing a parabola and the relationship between a quadratic equation and the graph 

of that quadratic equation. Because students easily recognize the graph of y = x 2
, 

students were asked in the writing prompt to describe the difference between the 

graph of y = x 2 and other graphs where the coefficient of x 2 was changed. For 

y = 2x 2 one student wrote "the size of the parabola will decrease on both sides." 

This student clearly understands that when you multiply the coefficient of x 2 by a 

nu1nber greater than one, the parabola becomes narrower. When asked how the graph 

of y = 1.5x2 differs from the graph of y = x 2 students were not as clear in their 

understanding. The decimal in the coefficient led some students to mistakenly 

conclude that the parabola would "increase in size" when in fact, since the coefficient 

is greater than one, the parabola will again become narrower. In reviewing student 

responses, it becmne clear that students classified the coefficient of x2 as either a 

whole number or a decimal (or fraction) when deciding whether or not the graph 

would be narrower or wider. Clarification needed to be made by the teacher to 

instead get students to look at the coefficient x 2 as either greater than or less than one. 

Question 36 was a short answer question worth 3 points. Students could 

receive 0, 1, 2, or 3 points on this question. The statistical data for this question is 

shown in Table 10.1 and Table 10.2. The mean difference between the scores (M 

-0.97, 1.38, N = 35) was significantly less than zero, t(34) = -4.16, two-tail p 

0.0001, providing evidence that the students scored significantly higher on the post

test than they did on the pre-test for this question. A 95% confidence interval about 

the mean difference for question 36 is ( -1.44, -0.50). Therefore, the null hypothesis is 
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Table 10.1: Comparison for Question 36 
t-Test: Paired Two Satnple for Means 

a= .05 

Mean 

Variance 

Observations 

Pearson Correlation 
Hypothesized Mean 
Difference 

df 
t Stat 

P(T<=t) one-tail 

t Critical one-tail 
P(T<=t) two-tail 

t Critical two-tail 

Table 10.2: 

Pre-Test 

20% 
1.12 

35 

0.36 

0 

34 
-4.16 

0.0001 

1.69 
0.0002 

2.03 

Descriptive Statistics 

Mean Difference 

Standard Error 

Standard Deviation 

Sample Variance 

Sum 

Count 

Confidence Level (95.0%) 

Post-Test 

52% 

1.78 

35 

-0.97 points 

0.23 

1.38 

1.91 

-34 

35 

0.47 

scores (M = -0.2, 

rejected and we accept the alten1ative 

hypothesis that there is a significant 

difference between the mean scores 

of the pre-test and the post-test for 

question 36. 

The satne lesson and writing 

prompts were used for question 36 as 

was used in the previous question, 29. 

The idea here was that if students 

understood the concept of changing 

the a, b, and c values in the standard 

form of a quadratic equation ( y = 

ax 2 + b x + c) they will understand 

what the graph of any quadratic 

equation should look like. 

Question 30 was the last 

multiple choice question. The 

statistical results are shown in Table 

11.1 and Table 11.2. The mean 

= 0.41, N 35) was significantly less 

than zero, t(34) = -2.92, two-tail p = 0.006, showing that the students scored 

significantly higher on the post-test than they did on the pre-test for question 30. A 

95% confidence interval about the mean difference for question 30 is ( -0.34, -0.06). 
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The null hypothesis is rejected and the alternative hypothesis is accepted. 

Statistically, there is a significant difference between the 1nean scores of the pre-test 

and the post-test. 

Table 11.1: Comparison for Question 30 
t-Test: Paired Two Sample for Means 

a .05 

Pre-Test Post-Test 

Mean 3% 23% 
Variance 0.03 0.18 
Observations 35 35 
Pearson Correlation 0.32 
Hypothesized Mean 
Difference 0 
df 34 
t Stat -2.92 

P(T<=t) one-tail 0.003 
t Critical one-tail 1.69 
P(T<=t) two-tail 0.006 

t Critical two-tail 2.03 

Table 11.2: 

Descriptive Statistics 

Mean Difference -0.2 points 

Standard Error 0.07 

Standard Deviation 0.41 

Sample Variance 0.16 

Sum -7 

Count 35 

Confidence Level (95.0%) 0.14 

One of the questions in the writing prompt for question 30 asked students if 

they would rather have $500 in an account making 6% interest or $600 in an account 

making 5% interest and to explain their reasoning. This question led to 1nany 

different interpretations from the students about the concept of time, interest, and 

exponential growth. 

An overwhelming number of students chose the $600 at 5% interest stating 

that they would "have more money." Some students computed the amount of money 

they would have after one or two years and still concluded that they wanted the $600 

because you started with more money. One student computed the balances in both 

accounts after 10 years and concluded that they wanted the $600 "because after 10, 
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20, etc. years, this account will have n1ore 1noney." Another student computed the 

mnounts after 80 years and concluded that he "would rather have the $500 with 6% 

interest because your average life is around 80 years so you would have more after 80 

years with that one." Some students wrote, "it depends on how tnany years you 

would have the money in there." 

This question purposefully did not have a time frame for having the money in 

the account in order to see where students would take the idea and how far out in time 

they would consider. The answers that were given were used by the instructor to 

encourage mathematical conversations between students regarding the concept of 

exponential growth. 

Table 12.1: Comparison for Question 32 
t-Test: Paired Two Sample for Means 

a .05 

Pre-Test Post-Test 

Mean 1.5% 22% 
Variance 0.03 0.49 
Observations 35 35 
Pearson Correlation 0.39 
Hypothesized Mean 
Difference 0 
Df 34 
t Stat -3.64 

P(T<=t) one-tail 0.0005 
t Critical one-tail 1.69 

two-tail 0.001 

t Critical two-tail 2.03 

Question 32 was a short 

answer question worth 2 points. 

Students could score 0, 1, or 2 

points on the question. Table 12.1 

and Table 12.2 show the statistical 

results for this question. The mean 

difference between the scores 

(M -0.4, SD 0.65, N 35) was 

significantly less than zero, t(34) = 

-3.64, p = 0.001, giving 

evidence that the students scored significantly higher on the post-test than they did on 

the pre-test for this question. A 95o/o confidence interval about the mean difference 

for question 32 is ( -0.62, -0.18). 
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32 

Descriptive Statistics 

Mean Difference 

Standard Error 

Standard Deviation 

Sample Variance 

Sum 

Count 

-0.4 points 

0.11 

0.65 

0.42 

-14 

35 

Confidence Level (95.0%) 0.22 

In question 32 students were asked to 

compute the area of a shaded region given a 

picture of gemnetric shapes. When reviewing 

this topic, students were never given the 

process for finding the shaded region. 

Therefore in the writing prompt for this 

concept students were asked to explain the 

process of finding the area of a shaded 

region. The idea was to see if students could 

take a process and generalize it to work for 

all similar problerns. Students succeeded quite well on this concept and no follow-up 

feedback was given. More than half the students responded with explanations such 

as, "You find the area of the whole shape. Then find the area of the other shape and 

then subtract them." 

Clearly students showed that they understood the concept of finding the area 

of a shaded region. In looking at individual responses from the post-test, students had 

trouble finding the areas of the basic shapes, indicating that this process needed to be 

reviewed. 
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This study sought to answer the following questions with regards to teaching 

in an Algebra classroon1: 

• Can the use of writing prompts in algebra help students to nnprove their 

conceptual understanding of the content? 

• How can different teaching strategies be employed to help student's gmn 

conceptual understanding? 

In conclusion, based on the data, students significantly increased their scores 

on the pre-test and post-test which infers that they did increased their conceptual 

understanding of the content. Giving students the time to write down their ideas and 

fonnulate their own thoughts in Algebra benefits students in that it allows them to 

build their own conceptual understanding and it helps students to generate accurate 

connections between new content and previous experience (Wittrock, 1974). 

Often ·times homework assignments tend to focus on building procedural 

l<Jlowledge. However, test questions and state exam questions tend to test students' 

conceptual knowledge. The use of writing in Algebra can help align the two different 

types of knowledge for the students and it better prepares them for more difficult type 

questions. Students can be taught how to think 1nathematically and build conceptual 

knowledge by exposing the1n to 1nathematically enriching experiences and allowing 

them time to reflect on the why instead of just the how (Burton, 1984). 

Implications of this study for practice in the classroom would be to use short 

writing prmnpts as closure for a lesson, daily. In that way, all students can show what 
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they learned and relate the infonnation being taught. In addition, the students' 

writing can be integrated into the following lesson as a warm up activity, clarifying 

any tnisconceptions that the students may have had. In some instances, teachers can 

better understand their students' mathematical thinking through student writing rather 

than looking at the students' work on a math problem. During the research it became 

apparent that many students could perform the mathematical process being asked but 

could not verbalize their understanding of the concept, indicating that they did not 

truly understand the concept being taught. 

Questions used for the writing prompt should be general and not vague or 

leading. They should relate the information to applications of the content or allow 

students to make conjectures or generalizations based on the concepts being learned. 

Students have difficulty writing complete sentences during the writing prompts. 

Perhaps they are simply not used to writing in math and have lost the skill or it could 

be a side-effect of the 'texting' generation. However, I found that answering in brief 

phrases, as long as the student could get the concept across, was still beneficial. 

As noted previously, Porter and Masingila (2000) found no significant 

difference between groups that were given time to write and groups that were given 

time to simply think and possibly partake in classroom discussion. However, Miller 

(1992) found that when students who were used to writing down their reflections 

were asked to participate in classroom discussions many would simply not 

participate, they feigned ignorance, or you would only have the same chosen few 

students who responded. Using the writing prompts allows all students the titne to 

reflect and express themselves in a non-threatening way. In addition, it gives the 
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teacher tangible evidence of student understanding that can be used for teacher 

reflections, altering future lesson plans, as well as individual student interventions. 

A problem in methodology that occurred during the study was that students 

1nay not have done as well on the pre-test simply because it had been a while since 

the students had learned the information being tested. In trying to account for this, 

students were given the pre-test as a homework assignment with the pre1nise that they 

could seek help as needed, either from an individual, by looking in their notes, or by 

referring to their textbook. The post-test was done at the end of the three weeks of 

review lessons and writing prompts as an in-class 'quiz' with no help or resources. 

Perhaps a better methodology would have been to split students into two equivalent 

groups and cmnpare the group that completed the writing prompts against the group 

of students who did not complete them. Because the evidence from the literature 

review suggested that the writing prompts would be beneficial, the researcher did not 

want to exclude any students from the possibility of improving their conceptual 

understanding. 

This research showed how student writing can be used as a tool for teachers 

and students in order to help students gain a better conceptual understanding of 

mathematics by the use of feedback, instruction, and individual student interventions. 
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Appendix B- prompts for Rational 

Name: ________________________ __ Set: Rational Expressions 

1. Explain the difference between "simplifying" and "solving"? 

2. How do you know, by looking at a problem, that you will need to find the LCD 

to complete the problem? 

3. Find the error: \ 

3x+6 4fc+6 1+6 7 

3x2 = ~ = --;- = x 
'}.. 

4 P. k I f d . b . . h 3x+6 7 . 1c a va ue or x an usmg su st1tut1on, prove t at -
2
- =f::. -

3x x 
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List the sets: 

1. Integers greater than 0 and less than 3. 

2. Integers less than or equal to 7 and greater than 3. 

3. Integers greater than or equal to -2 and less than 5. 

4. M ={xI 2 < x _:: 4} 

5. K = {xlx is an integer, a positive multiple of 2 and x < 18} 

6. U = {1,2,3,4,5} P = {2,3} Find P' 

Graph on a number line: 

7. x < -3 or x > 4 

8. -6 _:: 3x < 15 

9. -2x + 7 > 3 or 3x-4 ~ 5 

10. -3 < 2x -1 < 7 

11. 7 < -3n + 1_:: 13 
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for Co1npound Inequalities 

Name: __________________________ ___ 

1. Explain the difference between compound inequalities with "and" and 
compound inequalities with "or". 

2. Describe what a complement of a set is. 

3. Write the compound inequality that describes the temperature of one day in 
Hilton that ranged from 55°F to 71 °F. 
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IIJ..., ......... ""' E- Writing prompts for Simplifying Radicals 

Name: 

Explain WHY these are WRONG. Describe the error. Then, redo the problem 

correctly. 

1. -v'136 = -v'100 + J36 2. V80 = -v'T6 . JS 

-v'136 = 10 + 6 = {4 . JS 

-v'136 = 16 = 2-v'S 

Appendix F- Writing prompt for Graphs of Quadratic Equations 

Name: -------------------------------------
Without graphing, describe how each graph differs from the graph of y = x 2 

2. y -x2 
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3. y = 1.5x2 4. y = ~x2 
2 



for Exponential Growth and Decay 

Name: 

1. The questions we have answered so far have asked for the amount after a 

specified time. What if the question was asking for the amount of decrease or 

increase after a specified time? What would you do to answer the question? 

2. Would you rather have $500 in an account paying 6% interest or $600 in an 

account paying 5% interest? Explain your reasoning. 

Appendix H- Writing prompt for Finding the Area of Shaded Region 

Name: ------------------------------------
Explain how to find the area of a shaded region created with geometric shapes. 
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