






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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-Post-Test 

Page 1 of3 Name: 
------------------------

0 

6l 

:t: 
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Page 2 of3 

a 

1: 

2.: 

3: 
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Page 3 of3 

y 
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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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