
The perfect review session.

Item Type Thesis

Authors Spry, Nicholas J.

Download date 23/05/2023 21:59:07

Link to Item http://hdl.handle.net/20.500.12648/206

http://hdl.handle.net/20.500.12648/206


State University ofNew York at Fredonia 

Department of Mathematical Sciences 

CERTIFICATION OF PROJECT WORK 

We, the undersigned, certify that this project entitled The Perfect Review Session: A Study of the 
Effectiveness of a Variety of Review Sessions in the High School Mathematics Classroom by 
Nicholas J. Spry, Candidate for the Degree of Master of Science in Education, Mathematics, is 
acceptable in form and content and demonstrates a satisfactory knowledge of the field covered 
by this project. 

Department of Mathematical Sciences 

Department Chair 
Department of Mathematical Sciences 

Kevin P. Keams, Ph.D. 
Associated Vice President for 
Graduate Studies and Research 

Date I 

Date 

Date 



 
 

THE PERFECT REVIEW SESSION 
A STUDY OF THE EFFECTIVENESS OF A VARIETY OF REVIEW 
SESSIONS IN THE HIGH SCHOOL MATHEMATICS CLASSROOM 

 

 

by 

Nicholas J. Spry 

 

 

 

A Master’s Project 
Submitted in Partial Fulfillment 

of the Requirements for the Degree of 
Master of Science in Education 

Mathematics 
Department of Mathematical Sciences 

State University of New York at Fredonia 
Fredonia, New York 

 
 
 
 

June 2012 
 
 

 



 
 

i 
 

ABSTRACT  

 

 

 

This study examined the effectiveness of four types of review sessions given the day before a 

unit exam. Over a three week period, four Algebra 1 classes were taught the same unit by the 

principal investigator. At the end of the unit, each class was given a pre-test to gather base 

scores. Next, each class was given a different type of review lesson the day before their unit 

exams. The four review lessons include; a teacher-led review with short practice quiz, a review 

worksheet completed in groups, a review game, and an individual practice exam with answer key 

given afterward.  Unit exams were administered the day following the review day and were 

analyzed based on students growth from the pre-test scores to the unit exam scores. Results 

favored practice exams as the most effective review method, followed by a group-based 

worksheet and a review game, with teacher-led instruction with a practice quiz being the least 

effective. 
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Introduction 

 This research explores different approaches to the standard high school mathematics pre-

exam review session. The pre-exam review session is the last chance for students to grasp a 

concept before their knowledge is tested. It is important that this review session is truly the most 

effective it can be in order to optimize the students’ performance on the upcoming test. Review 

sessions may consist of practice tests, group work, review worksheets, book work, a question and 

answer session, and so much more. Of these, it is desired to know which are experimentally 

proven to be the most effective.   

 I am currently teaching high school mathematics at Falconer Central School District in 

Falconer, New York and I personally found myself asking this very question: How can I 

optimize the time used in review sessions? Each period at Falconer Central School is 45 minutes 

in length. At times, the amount of material that needs to be reviewed is more than can possibly 

be covered in a single review session. Another problem faced is covering the needs of all the 

students. Not every student needs to review the same topics, and some may need much more help 

than others. I also wanted to help accommodate students who take poor notes or students who 

have no notes all together giving them a study guide. However, giving them a study guide can 

cause more problems, not only do I need to answer everyone’s questions in the 45 minutes but I 

also have to go over and hand out a review guide. My final reason why I chose to pursue this 

topic,as an Integrated Algebra teacher, is my students must take the New York State Integrated 

Algebra Regents exam at the end of the year. I wanted to know what would be the best way to 

review for this test during review sessions.  

 My study focused on creating the ‘perfect’ pre-exam review session, by combining 

research on effective methods of review with proven methods through longitudinal studies on 
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how to facilitate efficient review sessions. Specifically, four unique review sessions lead the 

way: 

• A review session starting with a short practice test, followed by a teacher led review. 

• A review worksheet that students work on in groups. 

• A practice exam with answers supplied at the end. 

• A review game. 

After examining the above four review sessions I came to the following hypothesis:  

It is hypothesized that high school Algebra 1 students will perform better on an exam after 

participating in a review session that is teacher-led and contains a practice exam, over 

review sessions which involve group work, a practice exam, or playing a review game prior 

to the exam. 

The hypothesis was tested in four separate sections of Algebra 1 classes. Two weeks were spent 

on the unit and then a pre-test was given to all four classes. After the pre-test, the four classes 

each received unique review sessions. The first class was given a practice test for the first twenty 

minutes of class, then the tests were quickly graded and each question was reviewed, spending 

more time on the ones widely missed. The second class played a review game the period before 

the exam.The third class was given a review worksheet to complete in groups. Lastly, the fourth 

class was given a practice exam to work out on their own and the answers were supplied to them 

before they left. The next day each of these four classes was given the post-test and the scores 

were collected and analyzed. Comparisons to the pre-test and post-test for all four groups were 

analyzed as well as surveys given to all the students asking how useful they thought their 

respective review session was. 
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Prior to the development of the four review sessions used in this study, research was done 

to examine what may cause review sessions to be efficient. The research conducted is reviewed 

in the following section.  
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Literature Review 

 The purpose of this literature review is to examine the existing research on methods and 

approaches to pre-exam studying and review. Five different topics were researched for this 

literature review: Study Methods and Techniques, Textbooks Approaches to Review, 

Implementation of Games, Group Based Review, and Teacher-Led Review.  The review 

methods section concentrates on research devoted to what works best when students individually 

prepare for their upcoming exam. Textbooks are examined in the next section to note how 

leading publishers prepare students for chapter or cumulative exams. Following textbooks, the 

idea of bringing games into the classroom for the purpose of review is investigated. The next 

section explores research on group work and will examine how working with a group can 

effectively be used when reviewing for an exam. Lastly, research conducted on how teachers can 

lead an effective classroom review session will be examined.  

Study Methods and Techniques 

 There are several different methods and approaches that exist when studying for a 

mathematics exam. Mathematics is considered different than many other subjects as it is a 

“doing” subject not a “reading” subject, so the methods to studying mathematic maybe unique 

(Bol, 1993; Resnick& Heller, 1969; Rosenkrantz, 2006; Stewart, 2007; Thomas, 2011). In the 

following paragraphs we will examine research that supports a variety ofdifferent methods when 

it comes to studying mathematics. 

 Mathematics is a “doing” subject, as coined by Rosenkrantz (2006). He explains that 

mathematics cannot be studied by reading examples and going over notes, mathematics must be 

studied by doing the problems. Rosenkrantz states that “with math it is not enough to simply 
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know or understand material;you need to know the material well enough to perform quickly – 

without hesitation” (p. 11). To study before a mathematics exam students must solve problems 

repeatedly until they truly master the material. Resnick(1969) also claims that in order to study 

mathematics effectively, students must practice multiple problems. He gives the idea that the 

studentsshould make up their own problems and try those. For Resnick, the more practice, the 

better. He also encourages students to refrain from consulting notes when studying. The students 

need to force themselves to remember the material and not rely on their notes.Resnick also 

encourages students to ask questions on the problems they cannot solve. Feedback from the 

teacher is a powerful study tool when available. In fact,Bol (1993)found the most effective form 

of studying was through teacher feedback on previously completed quizzes and pretests. This 

suggests that students truly learn more from their mistakes than just solving a problem correctly 

over and over. In his article The Best Way to Study Math, Thomas (2011) claims that learning 

through mistakes is the best way to study. He encourages students to carefully study their errors 

and in some cases even write them down. Learning from your mistakes is the best way to learn, 

especially when the mistakes occurred with more serious consequences such as a quiz or a test 

over a homework assignment. Thomas also encourages to get feedback from teachers on the 

mistakes made if the mistakes cannot be figured out. When teachers are not available students 

need to know what they can do to make the most out of their study session. 

 An article written by Stewart (2007) pertains to all subjects and not just mathematics. In 

his article he describes what he believes are the top ten ways to make one’s studying more 

productive. He first states that all human distractions should be eliminated and that one’s mind 

should be completely clear. Following the previously stated instructions will increase study 

levels and cause a higher level of retention. Stewart also suggests taking regular breaks, one’s 
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brain can only handle so much at a time before it starts day dreaming and not remember anything 

that was just went over. Hydration and snacking is another way to keep your study session on 

task. Nutrition will help keep the mind off of being hungry and keeps one’s brain well fed so it 

can keep on working.  

 Many of the above study methods and techniques can be incorporated into developing an 

effective review session. Giving the students opportunities to ask questions and learn from their 

mistakes seems to be a highly recommended and documented effective approach. Using theideas 

from this section can be used to increase a student’s impact on a review session.  

Textbooks Approaches to Review 

 There are hundreds of mathematics textbooks available and many of them advocate a best 

approach to review at the end of each of their chapters. Over the last half a century many of these 

textbooks have leaned toward the individual practice approach to review. The following 

paragraphs will explore these methods of textbook review (Gantert, 2007;Martin-Gay, 2001; 

Murdock, Kamischke, &Kamischke, 2007; Mustafa, Tschirhart, &Yizze, 1979; Primiani, 

&Caroscio, 2010).  

 The textbook currently being used in Algebra 1 at Falconer Central High School is a 

book by Gantert (2007). This book is used to teach toward the New York State Standards and 

Integrated Algebra Regents exam. Each review section is started with a several paragraph 

chapter summary, which quickly goes over the lessons taught for that particular section. After the 

chapter summary is a list of mathematical vocabulary terms that were used throughout the 

chapter, however the definitions to those vocabulary terms are not included. A sample of their 

review sectioncan be seen in Figure 1. 
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Figure 1. Sample of the first page of the review section for Gantert’s Integrated Algebra 

textbook 

 

 Lastly, the review section gives some review exercises of about 35 review problems that 

students should be able to do before taking the test. Just like the vocabulary section, answers are 

not given to these problems. 

  Similarly to Gantert’s reviews, Murdock’s textbookDiscovering Algebra: An 

Investigative approach provides several paragraphs on the topics covered to start the review 
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section (2007). As seen in Figure 2, this review section also has a review exercises section with 

about only 15 questions followed by a cumulative review section with about 5 questions.  

Figure 2. Sample from Discovering Algebra: An Investigative approach and their review section 

 

One major difference between these first two textbooks is that Murdock’s does not include a 

section on vocabulary.  
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 The textbooks by Mustafa (1979) and Primiani (2010) are chronologically the farthest 

apart of the textbooks studied, however they are also the most comparable. Both textbooks omit 

the paragraphs on topics covered and neither has any vocabulary sections, they strictly 

concentrate on practice and review exercises.  

Figure 3. Sample of the review section from the College Algebra textbook 
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Mustafa’s College Algebra, shown in Figure 3, textbook leads the way with the most review 

problems of about 250 per a section while Primiani, Figure 4, follows up with about 50.  

Figure 4. A sample of Primiani’s textbooks’ review section 

 

These textbooks both focus on individual practice to achieve the most success on exams. 

In Exercises 24-27, the radius of a circle is 
12m. You are given the measure of an angle 
whose vertex is the center of the circle and 
whose sides intersect the circle in points 
A and B. Find the shorter distance from 
A to B along the circle. Give exact answers. 

In Exercises 28-31, write each area 
measurement in the specified unit. 

28 288 in. 2 ; square feet 

29 54 yd2 ; square feet 

30 48 ft2 ; square inches 

31 108 ft2 ; square yards 

In Exercises 32-35, find the value or 
expression that gives th~_ area of the figure. 

32 Write an expression in terms of y for the 
area of a right triangle with height y and 
base y + 3. 

33 Find the area of the regular pentagon 
shown below. 

8 5.5 : 

!1 

34 Write an expression in x for the area of a 
parallelogram whose base is x + 2 and 
whose height is x + 2. 

35 Find the area of the trapezoid below. 

9 

f------- - -- 1 5 ·--~+'- 3 --i 

272 

In Exercises 36-37, find the area of each 
shaded region. Give irrational-number 
answers to the nearest hundredth. 

36 square in a circle 37 square in a square 

vrq 
~ 

In Exercises 38-41, write each measurement 
in the specified unit. 

38 4 rn; em 

40 108ft; yd 

39 2 ft2 ; in.2 

41 845 em; rn 

In Exercises 42-47, find the missing values to 
solve the problem. 

42 Two trees are 100 ft apart on level ground. 
The height of the taller tree is 75ft. The 
angle of depression from the top of the 
taller tree to the top of the shorter tree is 
15°. Find the height of the shorter tree to 
the nearest tenth of a foot. 

43 Two figures have a similarity ratio of 2: 5. 
The area of the smaller figure is 24 in.2 . 

What is the area of the larger figure? 

44 A distance is measured to the nearest 
millimeter and calculated to be 6 mrn. What 
is the greatest possible error in measurement? 
What is the percent of error? 

45 Rectangles RandS are similar and have 
lengths of 3 ft and 11 ft, respectively. What 
is the ratio of the perimeter of rectangle S to 
that of rectangle R? 

46 Circles C and D have areas of 128n cm2 and 
1Sn cm2 , respectively. What is the ratio of 
the radius of circleD to that of circle C? 

47 Debbie lives 5 blocks south and 5 blocks 
east of the school. Mark lives 4 blocks west 
and 6 blocks north of the school. Along a 
straight line, how many feet apart do they 
live if one block is 500 ft long? Round your 
answer to the nearest hundredth. 
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 Lastly, in Figure 5, we examine Martin-Gay’s Beginning and Intermediate Algebra 

Second Edition (2001). The review section in this book is possibly the most intensive. It starts 

with a chapter project in which students put together everything they have learned throughout the 

chapter into a real-world problem solving scenario. Followed  by giving about 5 pages of review 

paragraphs and definitions, dividing them up into sections for each topic covered. Then, Martin-

Gay closes with over 100 practice review questions. This textbook covers three different 

methods of learning to help assist a variety of different students.  
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Figure 5. Sample of the review section from the textbook Beginning and Intermediate Algebra 

Second Edition

 

 Five textbooks were reviewed and all five have similar qualities to them. They are all 

designed to be completed individuallyand each textbook puts emphases on plenty of practice. 

Where the textbooks differ is in their multiple representations used to review the material. Lastly, 
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another common feature all the textbooks had was none of them incorporated games in their 

review sections. 

Implementation of Games 

 Research shows there are many supporters of implementing games in the mathematics 

classroom. If done appropriately, games come with many benefits; however, if not theycould 

have an adverse effect (Flewelling, 2004; Jimenez-Silva, White-Taylor, & Gomez, 2010; Kumar 

&Lightner, 2007; Petakos, 2010; Rauschenberg, 2005).  

 Benefits of games 

 Games add a refreshing new taste to the mathematics classroom. They keep the interest 

of students and help change their attitude toward mathematics. Plenty of research has been done 

supporting these claims (Jimenez-Silva, White-Taylor, & Gomez, 2010; Kumar &Lightner, 

2007; Petakos, 2010; Tate, 2009). 

 Fun is a necessary essence and should be implemented in the classroom whenever 

possible, states Petakos (2010), to help relieve stress from the upcoming exam and helps boosts 

students attitude and alertness in the mathematics classroom. Tate (2009) also supports the use of 

games for delivering content knowledge and to help retain information. She supports her 

statements through brain research and learning styles theories. Jimenez-Silva (2010)is another 

supporter of games in the classroom after completing some research on her own, stating that 

“games can be used to enhance motivation and improve students’ academic skills” (p. 3). She 

goes on to discuss that mathematics is visual and students need to see how to do problems before 

attempting the problems themselves. The use of games in the classroom continues with this 

method as, in many cases, it offers students a great visual aid and an active approach to learning. 
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When thinking about mathematics games, one benefit many forget to think about is the amount 

of blood flow to the brain. Research has shown that when blood is pumping faster, a more 

appropriate amount is distributed to the brain which leads to more concentration on the subject 

matter (Reynolds, 2010). Games can heighten students’ excitement or even include a physical 

aspect to help raise their heart rate. In order to take full advantage of games in the classroom, it is 

important to make sure the games are implemented appropriately.  

 Appropriate incorporation of games in the classroom 

 Classroom games are not a method of teaching that should be used every day. They need 

to fit in suitably and many other such factors come into play (Kumar &Lightner, 2007; 

Rauschenberg, 2005). A study done by Kumar and Lightner (2007) found that the students’ 

perceptions and performance during game play identified both benefits and costs. As many of the 

students enjoyed the activity they did not understand what they were learning, while others did 

not enjoy the activity and mentally took themselves out of the lesson. Rauschenberg (2005) 

agreed with these claims and also gave solutions so that these games can take place effectively. 

First, she states that there is a time and place for when these games should be implemented. They 

should be used for retention, keep students’ enthusiasm high and for review on quizzes and tests. 

She also discusses how games are not to be used for introducing new material and are not to be 

played every day. Rauschenberg gives suggestions on how to handle game play if the game gets 

out of hand and what to do if students ask if they have to play. She ends by giving a few pointers 

on implementing a successful game: 

I generally try to avoid games where only one or two students are active at a time unless 
the action moves very quickly. Other students “check out” or chat and quickly lose 
interest. Similar problems arise when some students are eliminated early on while the 
others continue to play. If you have groups of students playing, how will you assure that 
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they will stay in the target language or stay on task? Think ahead of time about what you 
will do in those situations if a game has that type of structure. (Rauschenberg, 2005, pp. 
2) 

 

 Games can be a great way to get students excited about mathematics and an enjoyable 

way to end a unit with review. The game must be implemented carefully in order to be used 

effectively. In lieu of attempting to successfully implement a game, some would rather have the 

students work in groups on review worksheets. 

Student Run Group Review 

 There is an abundance of research suggesting that student based group review is the best 

way for students to prepare for an exam. These sessions are laid back, cover the topics students 

need to cover, and are used by experienced teachers (Drouin, 2010; Livingston &Borko, 1990; 

Morrison, 2011). The following paragraph examines research that supports the above claim. 

 One researcher, Morrison (2011), interviewed students and teachers about review 

sessions and found, overwhelmingly, that teachers and students both prefer the group-based 

method. Both the students and the teachers interviewed believed that group work and interaction 

among the students improved student performance on exams. In these interviews, teachers state 

that they try to keep a laid back atmosphere by bringing in drinks and food to help the students 

relax about the test coming up and just concentrate on the material being reviewed. Morrison 

also claims that most of the material from these review sessions is brought up by the students. 

The teachers do not come prepared to do specific problems and let the students speak out about 

what they need help with.  
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The review strategysuggested by Morrison is very similar to a study done by Livingston 

and Borko (1990). In Livingston and Borko’s study, they observed both extinguished veteran and 

student teachers during their pre-exam review sessions. The study found that the veteran teachers 

did as Morrison claimed. Quoting one of the veteran teachers, “I have no intention of trying to 

teach… It’ll be up to the students to be selective and to ask questions” (Livingston &Borko, 

1990, p. 379). On the other hand, the novicestudent teacher gave out a worksheet for students to 

work on individually and to help students one-on-one when questions arose. There was no 

quantitative data supporting Livingston and Borko’s study, however they strongly praised the 

veteran’s teaching approach over the novice’s. Drouin (2010),reinforcesLivingston and Borko’s 

claim with a study of his own. He administered a test and then randomly divided the students 

into two groups. Both groups were to complete a review activity which one group completed 

individually while the other group completed collaboratively. After completing the activities and 

later re-taking the test the students who reviewed collaboratively scored 10% higher on average 

compared to the students who reviewed individually scored 1.2% higher on average. 

The above mentioned studies show significant support on student-based review. However 

they do not compare a student-based review strategy to a teacher-led review strategy.  

Teacher Led Instructional Review 

 Research shows that another widely used review session approach is accompaniedby 

teacher instruction. In this approach the teachers strategically select the topics and questions to 

go over with the students. These sessions are sometimes considered “cram” sessions and usually 

given the morning of or day before the exam (Balch, 1998; Black, 2005; King, 2010; Newell, 
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2008; Wheeler&Haertel, 1993). This section will discuss research based on teacher-led review 

strategies. 

 Some believe that review sessions have become too extravagant (Black, 2005). There is 

too much going on trying to get students interested in mathematics instead of working harder to 

deliver the mathematics. It is encouraged to get students interested in mathematics, however 

when it comes to test preparation the review needs to be concrete. Black goes on to describe a 

test prep laboratory which is studying different types of background noise, clothing colors and 

types of food that best affect test score. Everyoneis trying too hard with the little things with 

studying and not trying hard enough to prepare the students for the material on the test. Along 

with reviewing the material, students should also learn test-taking strategies, zeroing in on main 

ideas and use a process of elimination to eliminate improbable answers 

‘Test-wisness’ is a term Wheeler and Haertel (1993) use and are strong advocates for 

promoting test preparation.Wheeler defines ‘test-wiseness’ as “the use of test-taking skills that 

will enhance test performance so that the test provides a better estimate of what an individual 

knows is able to do” (p. 4). He wants to teach students not only the material but also how to take 

a test. In Wheeler’s article, seven levels of assistance to prepare students for a test are listed. 

Many of them center around providing practice on skills and instructions that specifically match 

and resemble the format of the test. Wheeler believes that review should be occurring throughout 

the unit and the last day should focus on test taking. For example,how to narrow in on multiple 

choice questions and how to read what you are really looking for in word problems.  

Many agree with Wheeler on reviewing throughout the unit; however most teachers will 

use the day before as a “cram” session. In an article by Newell (2008), where she writes about a 
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local school offering “Exam Jams”, 30-minute teacher-driven review sessions prior to school. 

These review sessions are optional however they were shown to be effective on scores and 

students found them useful. In these review sessions the teacher selects and reviews the 

important information the students will need for the upcoming test. With the teacher dictating the 

direction of the lesson, the most useful and/or needed material is presented in a short amount of 

time.  

Many researchers, for example King (2010), would agree with this teacher-led approach. 

In King’s article on review sessions, he attempts to redesign the review session using technology. 

King has students answer 20 multiple-choice questions using personal response devices. The 

multiple-choice format was chosen for specific reasons. The exams in his course are in the 

multiple-choice format so that the students get used to what the test will look like. The use of 

multiple-choice questions allows for less time actually taking the “pre-test” and more time spent 

reviewing. After answering each multiple-choice question, the data is collected on how much 

time each student spent on each question and which questions received the most incorrect 

answers. This data allows the facilitator to quickly adjust his/her review session to tailor it to the 

students’ needs. Answers to all the questions on the quiz were later distributed to the students. 

King has found that students who attended the review session scored significantly higher on the 

corresponding exams than students who did not. King’s review method can easily be 

implemented into any classroom without the technology by just giving a twenty-minute, twenty-

problem quiz and going over the answers the students reported as the most challenging. These 

quizzes are strategically designed by the teacher to cover the most material in the review session.  

A study by Balch (1998) offers even more credibility to King’s idea. Balch worked with 

two separate teacher-led review classes. One class he led by administering a practice exam, 
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immediately scoring the test afterwards, then giving out a key and going over the answers. In the 

other session Balch supplied the students with a study guide and guided notes for practice. The 

students who took the practice exam scored significantly higher and the students rated the 

practice exam as more helpful than the study guide and guided notes. Research suggests that 

practice exams increase self-assessment accuracy, which in turn helps the students modify how 

they study for the exams. Balch’s study is also consistent with educational research which shows 

that practice tests improve performance on standardized tests. Balch goes on to note that there 

was no interaction between a student’s class standing and their sample exam treatment. This 

means that students of all academic ability could benefit from practice exams.  

 Review for any exam is an important part of achieving academic success. Different 

methods of review work well with different personalities and learning styles. As noted above, 

there is plenty of research for what works with students. There are supporters and proven 

research for both student-driven and teacher-led review classes, as well as individual review 

practice at the student’s desired pace.  

Combining the teacher led review class with a little individual practice and maintaining a 

group atmosphere should provide for the most effective method for delivering a review session. 

To prove the fore mentioned, the effectiveness of a lesson must be quantitatively compared to 

other methods of review researched to be effective on their own;namely review games, student 

run group review and teacher led review. A more detailed explanation on how to test such a 

hypothesis is offered in the following section.   
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Experimental Design and Data Collection 

 This experiment was designed to test the hypothesis that a review session consisting of a 

practice test, created by the teacher, followed by a teacher-led review, would prove to be more 

effective than a review worksheet, a review game, or strictly administering a practice exam. Four 

separate classes were given one of each of the above scenarios as their review session. Over a 

three week period each of the four classes were taught the same material, using the same lessons 

and by the same instructor and then tested to generate a pre-test score for each student. The day 

before the post-test the four classes had their own unique review session as described above. 

Data were again collected on how well the subjects did on the exams. Each subject was also 

given a survey asking how effective they thought their review session was. 

Participants 

 This study was conducted at a local high school in New York State. The school is located 

in the southern tier of Western New York and is a suburb of a small city. The school district has 

a population of about 7,300 people. According to the 2000 census the racial makeup of Falconer 

consists of 97.8% White, 0.6% African American, 0.5% Native American, 0.3% Asian and 0.1% 

other. The school district had approximately 1,750 students enrolled in grades K – 12. The high 

school, where the study was conducted, consists of approximately 450 students where students 

meet daily for 45 minutes of mathematics. 

 The participants consisted of 81 students across four grade levels. Refer to Figure 6 for 

the full breakdown of these students by their grade level, gender and race. As mentioned before, 

these 81 students were split into four separate Algebra 1 classes with the same content and 

instructor each lasting for forty-five minutes. The break-down of students consists of twenty-
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eight students in the first class, the second class contains eleven students, the third has twenty-six 

and the fourth class holds sixteen.  

Figure 6. Demographics of subjects 

Grade Level n =  Gender n =  Race n = 

9th 61  Male 49  Caucasian 80 

10th 17  Female 32  Hispanic 1 

11th 2       

12th 1       

 

 Examining the breakdown of each class, class one meets from 8:31 – 9:16 every day, and 

consists of twenty-eight students with ranging academic ability. One 11th grader who has failed 

Algebra 1 twice before, three 10th graders who were enrolled in Pre-algebra the year before, and 

two other 10th graders who failed Algebra 1 once before. The other twenty-two students were all 

9th graders with low to high mathematical ability. Of these twenty-eight students, six of them 

have IEP’s or 504’s, and a consultant teacher is present for these students. Sixteen are male and 

twelve are female.  

 Class two meets from 10:01 – 10:46 every day and includes eleven students of lower 

academic ability who are apart of the school’s alternative education program. These students are 

taught in a similar fashion as the other classes, but also have a teacher aid who gives more one on 

one help. In the class there are two 10th graders who failed previously and one 10th grader who 

was enrolled in Pre-algebra the previous year; the other eight students are 9th graders. Three of 

these students have a 504 plan. Six of these students are male and five are female.  
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 Class three is taught from 10:53 – 11:38 every day and consistsof twenty-six students of 

ranging academic ability. In this class there are four 10th graders who have failed Algebra 1 once 

before and six 10th graders who were previously enrolled in Pre-algebra. The remaining sixteen 

students are all 9th graders with low to high mathematical ability. Eleven of the students in this 

class have 504’s or IEP’s. A consultant teacher is present at every class to assist with these 

students. Sixteen of the students are male and ten are female.  

 The fourth class is taught from 11:45 – 12:30 every day and has sixteen students again 

with ranging academic ability. This class consists of one 11th grader who has failed algebra twice 

previously and the other fifteen students are all 9th graders of low to high mathematical ability. 

Of these students only one has a 504 plan and no teacher aide is present in this class. Eleven of 

the students are male and five are female.   

Design 

 This experiment was designed during an Algebra 1 unit on right triangle trigonometry. 

Topics include the Pythagorean Theorem, solving sides and angles of a right triangle using 

trigonometry and angles of depression and elevation. Samples of the lessons administered during 

the unit can be seen in appendixA. Four unique review sessionsfor the day before a chapter test 

(the post-test) were planned. One class had a practice test and teacher-led instruction, another 

class was strictly given only a practice test, a third class played a review game and a fourth class 

worked on a review worksheet in groups. The different review sessions were randomly assigned 

to each class which can be seen in Figure 7.  
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Figure 7.Breakdown of Review Sessions 

Class 1 Class 2 Class 3 Class 4 

First half of class 
students were given a 
practice test, second 
half of class, was a 
teacher led review 
session 

Played a review game 
during the extent of 
the review session 

Class received a 
review worksheet in 
which the class 
worked on together in 
groups 

Entire review session 
devoted to a practice 
exam with answer 
sheet given at the end 
of the class 

 

Class 1was the teacher-led review group. They were given a short practice test, which is 

attached in appendix B, with teacher-led instruction. For the first twenty minutes of class the 

students took a ten-question practice test. This practice test was not the same as the practice test 

given to class 4. The practice test given was in a different format than the chapter test, but 

covered all the necessary material. Upon completion of the twenty-minute practice tests, the tests 

were scored. The most frequently missed questions were reviewed as a class by the instructor 

through the end of the period. 

Class 2 played a review game. In the review game the class was divided into two teams. 

An arbitrary member of each team was selected to solve a question from the topics that the 

students were going to be tested on the next day. Every member from each team had to answer at 

least one question, andall the questions were reviewed after answers were given. Five points of 

extra credit was awarded to the winning team, which is not included on the students’scores in the 

results section. A sample of the material used for the review game can be seen in appendix C. 

Class 3 was the group-based review group. They received a review worksheet and 

completed the worksheet in groups. This worksheet was created by the teacher and did not reflect 

the format of the test the next day (see appendix D for the review worksheet). On the worksheet 
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were a series of practice questions that students could work on together. If the students were 

stuck on a problem they would receive help from either the teacher or the teacher’s aide. If the 

entire class had a question on the problem, then the teacher went over the problem with the 

whole class. No answer key was given to the students at any time in this review session. 

Class 4 was the practice test group. The practice exam was designed to look similarto the 

test that was given on the following day (see appendix E for class 4’s practice test and answer 

key). The purpose of the similarity in the exams was for students to get used the format of the 

exam. The students worked on the practice exams independently for the first thirty minutes of 

class. For the last fifteen minutes an answer key was handed to the students to individually grade 

their own work and go over the problems they missed. No teacher instruction was given during 

this lesson. However, in the last fifteen minutes as individual students had questions the teacher 

did assist the students in finding the solutions.  

 The four unique review sessions were taught on the same day and the post-test was 

administered the following day and data were collected.   

Data Collection 

 The data for this study were collected and then organized using Power Teacher, an 

electronic grade book. Power Teacher includes the option to quickly look at individuals’ grades 

and growth, and provides statistics regarding certain entries. The first piece of data that was 

collected was students’ base scores from the pre-tests;a short exam administered to the students 

at the end of the unit a day before their review sessions. A second piece of data that was 

collected was the actual chapter test, or post-tests, which was administered the day after the 

review sessions. Every student in this experiment was required to take a pre and post-test, 
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however only the scores of students who took the pre-test the day before the review session were 

recorded for the purpose of this study. All scores are included in appendix F. These tests were 

used to measure the growth between the pre-test and post-test. A final piece of data that was 

collected was a survey on what the students thought was effective and what they thought would 

have been effective. The survey can be viewed in Figure 8 and full set of results in appendix G. 

Figure 8. Survey questions  

 

 

 

1.) On a scale of 1 to 5, 1 being not effective at all and 5 being extremely effective, how would 
you rate the review session given yesterday? 

2.) If you could choose, which of the following would you like to see in a review session? 

 Game    Reviewing problems on the board 

 Practice test   Group work review worksheet 

3.) If you could change anything about your review session what would it be?  
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Methods of Data Analysis 

 This study consisted mostly of quantitative data since the experiment was comparing tests 

percentages. Average scores were collected for each individual and each class for their pre-test 

and post-test and growth allowing for a variety of comparisons to take place. The survey that was 

conducted was both qualitative and quantitative. The overall averages of the effectiveness of 

each review session were compared as well as the results of what students would like to see in a 

review session. The most common answers to the third survey question are also analyzed.  

 

Analysis of the Review Sessions 

 Thisdata were analyzed by comparing the growths between the test scoresof each method 

of review session. To make sure the results were as unbiased as possible scores were not counted 

for students who were absent the day of or after the review session. The results were compiled in 

a table which displays the pre-test and post-test scores, and change in score for each individual 

and the averages for each class. A graphical comparison was also done to present a more visual 

display of the results. Other specific comparisons that were done include a gender comparison 

and a comparison of IEP/504 students to traditional students.  

 

Survey Analysis 

 The first question in the survey was quantitative in nature so its results were displayed in 

a table and graphical format much like the data retrieved from the tests. The first question to be 

analyzed is to determine if there is a relationship between how the students felt about the 
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effectiveness of the review session and their test scores. The final two questions in the survey 

were qualitative in nature so the responses are displayed in bulletin fashion and as a list. A 

discussion of the answers to the final two questions will follow. Some of these answers will be 

used in ways to improve review sessions in the Implications for teachers section later in this 

research paper.  
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Results 

After gathering the data and omitting subjects that were not present for the review session 

the day before the exam, 71 subjects remain. Examining the results showsthe evidence does not 

support the original hypothesis;a teacher-lead mixed practice exam review session to be the most 

beneficial the day before an exam.The outcome of the survey results were as expected. Students 

rated playing a game as the most beneficial and what they would most like to see in a review 

session. The following3primary results also become evident following the collection and analysis 

of the pre and post-tests (see appendix H for the pre and post-tests).  

• A practice test with teacher-led instruction does not appear to be the most 

beneficial form of review session 

• Administering a practice test with solutions shows the highest improvement of 

+14.6%  

• A significant improvement exists between the pre-test scores and post-test scores 

Figure 9 displays each review methods scores and gains. 

Figure 9. Results and average gain of each review strategies pre and post-test scores 

Strategy 
(Class) 

Teacher-Led 
(1) 

Game 
(2) 

Group-Based 
(3) 

Practice Exam 
(4) 

Pre-Test 
Averages 

64.7% 57.9% 71.0% 66.9% 

Post-Test 
Averages 

73.1% 70.4% 83.8% 81.5% 

Average Gain +8.4% +12.5% +12.8% +14.6% 

 



29 
 

 
 

Result 1: A practice test with teacher-led instruction does not appear to be the most 

beneficial form of review session 

 Perhaps the most fascinating of the results is that the data suggest rejecting the hypothesis 

that a teacher-led review session with a practice quiz would yield the most growth. In fact this 

method produced the smallest growth of all four review sessions. In Figure10 side-by-side 

comparisons can be seen between each class’ scores. Figure 9 above also shows the teacher-led 

review session having a smaller growth than all other strategies, and being significantly lower 

than classes 3 and 4 to a p-value < 0.1.  

Figure 10. Side-by-side comparison of pre-test and post-test scores separated by class 

 

Result 2: Administering a practice test with solutions shows the highest improvement of 

+14.6%  
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 As the data is broken down by review technique, we can see a difference emerging in the 

growths of each class. As shown in Figure 9, every class demonstrated growth between the pre-

test and the chapter-test. Using Minitab’s analysis of variance it was found that class four  shows 

significantly more growth than classes one and two at p-value <0.1. This is approaching a 

significant difference. 

Figure 11 compares the maximum, minimum, medians and quartiles of each class’ pre-test 

scores to their post-test scores. Looking at Figure 11 it can be seen that class 4 had an overall 

higher increase in scores. In both class 3 and 4, 75% of the students received scores higher than 

the median score for their respective pre-tests. This cannot be said for classes 1 and 2.  

Figure 11. Boxplot of all classes:pre-test and post-test.   
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These results indicate that working on practice problems with peers and taking a practice test 

designed to format the actual test with solutions given afterward are more effective review 

sessions than teacher-led review with practice quiz and playing a review game. 

Result 3: A significant improvement exists between the pre-test scores and the post-test scores 

After analyzing all of the tests together, it was determined that students did perform 

better after having a review session. Almost all students improved their scores going from an 

overall average on the pre-test of a 66.2% to a 77.8% on the post-test with a p-value < 0.001. 

Figure 12 compares the results for the entire population (N = 71). Figure 13 shows the fitted line 

plot with a regression line equation of  y = 34.69 +  0.6503x, where y is the post-test scores and x 

is the pre-test scores for again the entire population, showing strong correlation that any review 

session is beneficial. 
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Figure 12. Boxplot of all post-test and chapter test scores

 

Figure 13.Scatter plot with regression line for all participants scores in Pre-Test and Post-Test 
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This result shows that review sessions as a whole are beneficial to the student no matter which 

method is used.  

Survey Results 

 Question 1 of the survey asked on a scale of 1 to 5, 1 being ‘not effective’ and 5 

being ‘extremely effective’, how would you rate the review session given yesterday in class? 

Figure14 shows the results. 

Figure14.Results from the survey question; how would you rate the review session given 

yesterday in class? 

Strategy 
(Class) 

Teacher-Led 
(1) 

Game 
(2) 

Group-Based 
(3) 

Practice Test 
(4) 

Average Rating 3.875 4 3.5714 3.7333 

 

Playing a review game received the highest rating of a 4 and was no surprise; most students 

enjoy participating in games in the classroom. Teacher-Led review was rated the second highest 

yet yielded the lowest growth between test scores. The practice test was given the second lowest 

rating by the students and received the highest growth rate in the test scores. Excluding the 

strategy of playing a game, the students agreed with the original hypothesis of having a teacher-

led review session being the most beneficial. Expanded research is recommended before 

interpreting the results from survey question 1. 

Question 2 asked;if you could choose, which one of the following would you like to see in a 

review session? The choices were;a game, review problems on board, practice test or group work 

with review worksheet. Some students did not respond and some chose more than one response.  
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Figure15includeshow many times each choice was selected and the percentage of students who 

choose that selection. 

Figure 15. Results from the survey question; if you could choose, which one of the following 

would you like to see in a review session. 

Game 
Review Problems on 

Board 
Practice Test 

Group work with 
review worksheets 

45(63%) 16(23%) 14(20%) 10(14%) 
 

A review game was by far the most popular selection;again, this result was expected.Group-

work was selected the fewest number of times matching the results from the first question 

showing the students thought group-based review was the least helpful. Review problems on 

board and a practice test also received low interest compared to the review game. 

 Question 3 was a written answer which asked, if you could change anything about 

your review sessions what would it be? Listed are some sample responses with the review 

session that student participated in. A list with all of the responses can be found in appendix G. 

Responses with “I don’t know” and “Nothing” were omitted. 

• I’d rather just stay after school because I pay more attention(Teacher-Led) 

• Work Faster(Teacher-Led) 

• More Questions(Teacher-Led) 

• Everyone does the work(Review Game) 

• Review by playing a game every time(Review Game) 

• Let us take a practice quiz then go over it(Group-Based) 

• More one-on-one work(Group-Based) 



35 
 

 
 

• More notes(Practice Test) 

• Talk and work together(Practice Test) 

Many responses included a strategy that was implemented in another review session. Results 

from survey question 3 imply that many students are aware of the review strategy that works best 

for them or have valid ideas on what may increase the effectiveness of their review session. 

More on how students can enhance classroom activities in the next section.  
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 Implications for Teaching 

The original hypothesis of this study was that high school Algebra 1 students would perform 

better on an exam after having a review session that is teacher-led and contains a practice exam, 

over review sessions which involve group work, a practice exam or playing a review game prior 

to the exam. After analyzing the data in this study, the results of the study did not confirm the 

validity of the original hypothesis. With further investigation it can be seen why the original 

hypothesis failed. For one, the students had just spent over two weeks learning the material; 

listening to a lecture on the same material is redundant and fails to captivatethem. Secondly, 

when playing a classroom review game only a handful of students are participating while the rest 

are just watching. The practice test and group work seem to require all or most of the students to 

take part in doing math; this may be a reason for the high scores in those sections. These lead to 

the following classroom implications: 

• Review sessions need to accommodate all learning levels 

• Save the game for a rainy day 

• The teacher does NOT always know what’s best 

Classroom Implications 

     Review sessions need to accommodate all learning levels 

 The most important implication for teaching in my classroom that results from this 

study is that teachers need to insure that they are meeting the needs of all the students. At the end 

of any unit there will be some students who know the material very well and some who still need 

some serious help. A ‘perfect’ review session would encompass this entire range of students and 

result in productive work. Having another formal lecture does not produce such an environment. 
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The students who know the material will not be challenged and possibly feel as if they do not 

even need to pay attention. On the other hand, students who still need a lot of help will not get 

much out of the lecture because they need the more individualized help. Therefore my review 

sessions will now focus more around worksheets and/or group or individual work. This will 

allow the students to work at their own pace and for the teacher to get around to more one-on-

one help with the students who need it.  

 The results of this study also indicate that completing a practice test is very 

effective. Teachers for years have been requiring students to complete practice regents exams at 

the end of each year to prepare for the regents exam. The strategy of administering these practice 

tests have been proven successful by the study conducted. I too come the end of every year, will 

administer these practice regents exams, this time not just because teachers before me have 

always done so but because I have seen the effectiveness of doing so.   

Save the game for a rainy day 

 Playing a review game in class always seems like a fun way to get students 

involved and interested in mathematics. However, students who still need help with the material 

may have decreased participation. During this study it was found that most students were excited 

to play the game; however, the students who had already mastered the material were the ones 

doing most of the participating. The students who were still lost on many concepts did not seem 

too worried about trying to solve the problems as they waited for their mathematically superior 

peers to solve them first. Although the problems were reviewed on the board afterwards, many of 

these students would have benefitted much more from individualized help. Examining the data 
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from the class who played the review game, the students who did well on the pre-test improved 

dramatically on the post-test compared to the students who did poorly on the pre-test. 

 From the results of this study I have decided so save games for strictly fun 

educational activities. Games that are to be played in my classroom will not be intended for 

learning new things or reviewing important concepts I feel most students have not truly 

mastered. I will also not use review games as a method to review for a major upcoming test.  

The teacher does NOT always know what’s best 

 My original hypothesis presumed that the teacher-led review session with a practice 

quiz would be the most effective review session, but, on the contrary, it turned out to be the least 

effective. Part of this study had students answer a survey question asking how they would change 

the review session if they had a chance. Many of these suggestions follow the results of this 

study. For example some students wrote “More worksheets, less on board” talking about the 

teacher-led review session and another student wrote “Have everyone do the work” referring to 

the review game. Many other suggestions like these can be found in appendixG and carry much 

merit after analyzing the data from this study. Students have ideas that teachers should consider; 

teachers can learn just as much from the students as the teachers instill in them.  

 I will be taking a lot more feedback from my students when creating my review 

lessons. This study has also made me consider asking every new class every new year the same 

questions as given in the survey. See how each class has its very own character and could help 

me see how to effectively cater to each class’ needs.  
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Modifications and Suggestions for Future Research  

 Some modifications to this study can be made to obtain better results if it were to 

be replicated. For one, if the study were to last for the period of four units so that each class had 

each type of review session much more data could be analyzed. This would help by taking out 

factors as in the character of the classroom because every class is different. This study could also 

continue for other age groups. Does a review game work better for 6th graders than it would for 

seniors? Or even different academic or social levels. Can a class with behavioral problems 

handle group work or must it be teacher-led? Many factors can go in to creating the perfect 

review session and may change for every school and every classroom. Further research into this 

topic has the potential to be quite interesting and very beneficial to all classrooms.  
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Name:     
Falconer Central School  

 

1.) Simplify:  a.)

  

24x 4y 7  b.)

  
 

 

 

2.) Find the missing side using the Pythagorean Theorem. 

 

 

 

 

3.) Find the value of the missing side x.

 

 

4.) Find the missing angle.  

 

6.) A man flies a kite with a 100-foot string. The angle of elevation of the string 
is the kite? (Round to the nearest tenth

 

Appendix B 
Teacher-Led Review Quiz 

     Integrated Algebra
     Review Quiz

3 3 + 2 27  c.) 

  

4 72x 3

2 6x
 

Find the missing side using the Pythagorean Theorem.  

3.) Find the value of the missing side x. 

   5.) Solve the following triangle:

foot string. The angle of elevation of the string is 52 degrees. How high 
nearest tenth) 
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Integrated Algebra 
Review Quiz 

5.) Solve the following triangle: 

 

is 52 degrees. How high 
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Review Game Samples 
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Trig 
500 

A man flies a kite with a 1 00-foot string. The angle of 
elevation of the string is 52 degrees. Hovl high is the kite? 
(Round to the nearest tenth) 

Extend page 



 

 

Group
 
Name:     
Trigonometry  
 

1.) What are the following Trig ratios: (o = 

 

  

sin =
    

  

2.) Find the following trig ratios based on 

  

 

Sin C =    

  Cos A = 

 

Tan B =    Sin A =

  

  Cos B =  

Find the missing side in the following triangles, round to the 

3.)      

 

 

 

 

 

 

 

Appendix D 

Group-based Review Worksheet 

     Group Review Worksheet

1.) What are the following Trig ratios: (o = opposite, a = adjacent, h = hypotenuse)

 

cos =
    

  

tan

2.) Find the following trig ratios based on 

  

∆ABC : 

 Tan C = 

Sin A = 

Find the missing side in the following triangles, round to the nearest tenth: 

  4.)  

47 

Group Review Worksheet 

opposite, a = adjacent, h = hypotenuse) 

=
 



 

 

5.)  

 

 

 

 

 

 

 

7.)      

 

 

 

 

 

 

 

9.)     

 

 

 

 

 

 

 

 

 

 6.) 

  8.)  

  10.)  

48 
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Solve the following word problems and draw a picture for each problem, round to the nearest 
tenth: 

 

11.) A 10 foot ladder is resting against a building. The angle the ladder makes with the ground is 
50 degrees. How high up the building is the ladder? 

 

 

12.) A 32 foot ramp connects a platform with a sidewalk that is at ground level. If the platform 
makes a 79-degree angle with the ramp how high off the ground is the platform? 

 

 

13.) A wire at the top of a 35-foot pole connects to the ground and that wire makes a 60-degree 
angle with the ground. How far away from the pole does the wire connect with the ground?  

 

 

14.) A man on a 135-ft vertical cliff looks down at an angle of 16 degrees and sees his friend. 
How far away is the man from his friend? How far is the friend from the base of the cliff? 

 

 

15.) A road up a hill makes an angle of 5.1 degrees with the horizontal. If the road from the 
bottom of the hill to the top of the hill is 2.5 miles long, how high is the hill? 

 

 

16.) A ski resort is installing lifts on its new ski runs. One hill has a vertical height of 500m and 
is inclined at 42 degrees. Determine the approximate length of the T-Bar cable if it goes to the 
top of the hill and returns? 
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Simplify: 

 

17.) 4 150     18.) 12x 4y 5
    19.) 

3
5  

 

 

 

 

20.) 8 5 + 5 − 2 5     21.) 3 3 + 12 + 2 27  

 

 

 

 

22.) (2 3x )(3 6x )     23.) 2 3( )2

 

 

 

 

 

24.) 8 48 ÷ 4 2     25.) 

4 150
2 3  

 

 



 

 

Name:     
Falconer Central School  

Simplify the following radicals: 

1.) 

  

81     

  

 

 

 

4.) 

  

18 − 8 + 2    

  

 

 

 

 

4.) What are the three basic trigonometric ratios?

 

 

 

 

Use the Pythagorean Theorem to find the missing sides. 

5.)      

 

 

 

 

 

 

Appendix E 

Practice Test and Solutions 
     Integrated Algebra
     Unit 8 Practice Test

 2.) 216    3.) 

  

28x 3y 4  

 5.) −3 18 ⋅ 4 3    6.) 

  

48

trigonometric ratios? 

Use the Pythagorean Theorem to find the missing sides. Round to the nearest tenth. 

   6.)  

51 

Integrated Algebra 
8 Practice Test 

 

48 ÷ 2  
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Find the missing side of each triangle. Solve to the nearest tenth. 

7.)     8.)  

 

 

 

 

 

 

 

 

 

Find the missing angle. Round to the nearest tenth. 

9.)  10.)  

 

 

 

 

 

 

 

 

 

11.) A hot-air balloon is directly over a small town. A man 10 miles away can look directly at the balloon 
by looking up 32 degrees. How high the balloon?(Round to the nearest tenth)  
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12.) From the top of a light house 165 feet above sea level, the measure of the angle of depression of a 
boat at sea is 35 degrees. Find to the nearest foot the distance from the boat to the foot of the lighthouse.   

 

 

 

 

 

 

13.) Solve the following triangle.  

 

 

 

 

 

 

 

 



 

 

Name:     

Falconer Central School  

Simplify the following radicals: 

1.) 

  

81     

  
        9     

   

4.) 

  

18 − 8 + 2    

  

  

9 ⋅ 2( )− 4 ⋅ 2( )+ 2   

  

  

3 2 − 2 2 + 2    

  

  

2 2     

  

4.) What are the three basic trigonometric ratios?

  

sin =
o
h

,cos =
a
h

,tan =
o
a

 

 

Use the Pythagorean Theorem to find the missing sides. 

5.)      

 

 

 

 

  

x 2 +14 2 = 192    

  

x 2 = 165    

  

x 2 = 165     

  

x = 12.8 

 

     Integrated Algebra

     Unit 8 Practice Test

 2.) 216    3.) 

  

28x 3y 4  

 6 6    

  

4 ⋅ 7⋅ x 2 ⋅ x ⋅

  

2xy 2 7x  

 5.) −3 18 ⋅ 4 3    6.) 

  

48

 −12 54     

  

24  

 −12⋅ 9 ⋅ 6     

  

4 ⋅

 −36 6     

  

2 6  

4.) What are the three basic trigonometric ratios? 

Use the Pythagorean Theorem to find the missing sides. Round to the nearest tenth. 

   6.)  

   

  

112 + 72 = x 2 

   

  

170 = x 2  

   

  

13.0 = x  

54 

Integrated Algebra 

Unit 8 Practice Test 

 

y 4  

48 ÷ 2  

 

6  
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Find the missing side of each triangle. Solve to the nearest tenth. 

7.)     8.)  

 

 

 

 

 

tan50.1 =
x
5

    cos60 =
x

11
 

 
5tan50.1 = x

x = 6.0
    

11cos60 = x

x = 5.5
 

 

Find the missing angle. Round to the nearest tenth. 

9.)  10.)  

 

 

 

  

cos(x) =
12
13

cos−1(12 /13) = x

22.6o = x

     

  

cos(x) =
4
5

cos−1(4 /5) = x

36.9o = x

 

 

11.) A hot-air balloon is directly over a small town. A man 10 miles away can look directly at the balloon 
by looking up 32 degrees. How high is the balloon?(Round to the nearest tenth)  

        

tan(32) =
x

10
10tan(32) = x

6.2mi = x
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12.) From the top of a light house 165 feet above sea level, the measure of the angle of depression of a 
boat at sea is 35 degrees. Find to the nearest foot the distance from the boat to the foot of the lighthouse.   

tan(35) =
165
x

165 /tan(65) = x

77.0 ft = x

 

 

 

 

 

 

13.) Solve the following triangle.  

 

 

 

 

 

  

∠B = (180 − 90 − 28) = 62o

CB →tan(28) =
x

29.3
CB →29.3tan(28) = x
CB →15.6 = x

AB →cos(28) =
29.3
y

AB →29.3/cos(28) = y

AB →33.2 = y
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Appendix F 

Pre and Post-Test Scores 
Student Gender Class # Pre-Test Post-

Test 
IEP Survey 

Score 
Abs for 
Review 

1 m 1 73 68   4   
2 f 1 100 97   4   
3 m 1 49 72   4   
4 f 1 91 97   2   
5 f 1 84 95   4   
6 f 1 94 97   4   
7 m 1 56 58   4   
8 f 1 42 45   4   
9 m 1 45 59   4   
10 m 1 72 83   3   
11 m 1 44 82   5   
12 m 1 88 80   5   
13 m 1       3 yes 
14 m 1 65 77   4   
15 f 1 50 51   4   
16 f 1 56 54   4   
17 f 1 44 62 yes 5   
18 f 1 94 84   3   
19 f 1 83 98 yes 4   
20 m 1       3 yes 
21 m 1 68 73   4   
22 m 1 48 41   4   
23 m 1 70 87   4   
24 m 1 31 47   4   
25 m 1 48 67       
26 f 1 41 69       
27 f 1 79 86       
28 m 1 67 72       
Averages     64.69231 73.11538 8.423077 3.875   
29 f 2 49 53   3   
30 m 2       2 yes 
31 m 2 85 94   4   
32 m 2 66 97   3   
33 f 2       5 yes 
34 f 2 62 64   5   
35 f 2 71 93   5   
36 f 2 abs     5   
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37 m 2 59 55   4   
38 m 2 31 31       
39 m 2 40 76       
Averages     57.875 70.375 12.5 4   
40 f 3 44 69       
41 f 3 59 82 yes 3   
42 m 3 62 96   3   
43 m 3 100 84 yes 5   
44 m 3 50 59 yes 3   
45 m 3 abs     3   
46 m 3 22 37   4   
47 f 3 89 96   4   
48 f 3 94 94   5   
49 m 3 abs     3   
50 m 3 59 89   3   
51 m 3 78 85   3   
52 m 3 40 91   4   
53 f 3 90 98   4   
54 f 3 83 88   3   
55 m 3 75 86 yes     
56 m 3 95 98       
57 f 3 87 86       
58 m 3 59 74       
59 m 3 76 80       
60 f 3 abs       yes 
61 f 3 95 95       
62 m 3 48 86       
63 m 3 95 97 yes     
64 f 3 62 73 yes     
65 m 3         yes 
Averages     71 83.77273 12.77273 3.571429   
66 m 4 100 99   4   
67 m 4 55 69   2   
68 m 4 46 86   3   
69 f 4 84 78   4   
70 f 4 56 96   5   
71 m 4 78 85   3   
72 m 4 53 87   5   
73 f 4 73 85   4   
74 f 4       5 yes 
75 f 4 39 66   5   



59 
 

 
 

76 m 4 46 29   3   
77 m 4 75 94   5   
78 m 4 75 81   3   
79 m 4       3 yes 
80 m 4 78 86   2   
81 m 4 79 100       
Averages     66.92857 81.5 14.57143 3.733333   
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Appendix G 

Question 3 Survey Results 
 

Question 3: If you could change anything about your review session what would it be? 
 
Class 1 
 

• Not having annoying and loud kids in class 
• Make learning interesting 
• Id rather just stay after school because I pay more attention 
• More involved in problems 
• Me paying attention more 
• Work faster 
• More questions 
• No noise 
• More techniques to remember stuff 
• Actual test questions given in class 
• Be more fun 
• Make it a little funner 
• More worksheets less on board 
• Have it not be boring 
• Candy 
• Help me more 
• More hands on 

 
Class 2 
 

• The game that we played last time Jeopardy 
• Review by playing a game every time 
• I wouldn’t wager all our points 
• The guys would actually shut up so I could’ve concentrated 
• Everyone does the work 

 
Class 3 
 

• Play a game 
• Make it longer 
• More work 
• That everyone would stop talking 
• Let us take a practice quiz then go over it 
• I would try to stay awake, and not sit next to an idiot 
• The disruptive people 
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• I would make it more fun. If its more fun, people zone out less, and they will learn 
and remember more 

• Go over exact stuff that’s on test/pre quizzes for what’s on tomorrows stuff 
• More one on one work 
• Make the problems harder, lie bigger numbers 

 
Class 4 
 

• Play trashketball 
• Games 
• The fact that people yell, and we could get stuff done together 
• Food 
• Pay attention 
• More notes 
• Review more of the older stuff each day 
• Talk and work together 
• Less talking 
• A little more silent 
• Make it fun 
• People be quiet so we can hear what you are saying 
• More fun 

 
 

Note: Response with “I don’t know” and “Nothing” where omitted.  
 

 

 



 

 

 
Name:     
Falconer Central School  

 

1.) Simplify:  a.)  b.)

  

8

 

 

2.) Find the missing side using the Pythagorean Theorem. 

 

 

 

 

 

3.) Find the value of the missing side x.

 

 

 

 

4.) Find the missing angle.  

 

 

 

 

6.) A man flies a kite with a 100-foot string. The angle of elevation of the s
is the kite? (Round to the nearest tenth

75x 3

 

Appendix H 
Pre and Post-Tests 

     Integrated Algebra
     Unit 8 Pre – 

8 5 + 50   c.) 

  

5 ⋅ 60  

Find the missing side using the Pythagorean Theorem.  

3.) Find the value of the missing side x. 

   5.) Solve the following triangle:

 

foot string. The angle of elevation of the string is 52 degrees. How high 
nearest tenth) 
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Integrated Algebra 
 Test 

5.) Solve the following triangle: 

tring is 52 degrees. How high 



 

 

Name:     
Falconer Central School  
Simplify the following radicals: 

1.) 

  

64     

  

 

 

 

4.) 

  

12 − 48 + 3    

  

 

 

 

 

4.) What does SOH CAH TOA stand for?

 

 

 

 

Use the Pythagorean Theorem to find the missing sides. 

5.)      

 

 

 

 

 

 

 

     Integrated Algebra
     Post – Test 

 

 2.) 192    3.) 

  

75x 3
 

 5.) 

  

3 12 ⋅ 2 3    6.) 

  

24

4.) What does SOH CAH TOA stand for? 

Use the Pythagorean Theorem to find the missing sides. Round to the nearest tenth.

   6.)   

63 

Integrated Algebra 

24 ÷ 2  

Round to the nearest tenth. 



 

 

Find the missing side of each triangle. Solve to the 

7.)  

 

 

 

 

 

 

 

 

 

Find the missing angle. Round to the 

9.)      

 

 

 

 

 

 

 

 

 

11.) A 100-foot kite string makes an angle of elevation to the ground of 35 degrees. How high is 
the kite? (Round to the nearest tenth

 

 

Find the missing side of each triangle. Solve to the nearest tenth. 

  8.)  

Find the missing angle. Round to the nearest tenth. 

  10.)  

foot kite string makes an angle of elevation to the ground of 35 degrees. How high is 
nearest tenth)  

64 

foot kite string makes an angle of elevation to the ground of 35 degrees. How high is 



 

 

12.) From the top of a vertical cliff 40 m high, the angle of depression of an object that is level 
with the base of the cliff is 34 degrees. How far is the object from the base of the cliff? Round to 
the nearest degree.  

 

 

 

 

 

13.) Solve the following triangle: 

 

 

 

 

 

 

 

 

 

14.) Solve the following triangle:

 

 

 

 

 

 

 

 

12.) From the top of a vertical cliff 40 m high, the angle of depression of an object that is level 
he cliff is 34 degrees. How far is the object from the base of the cliff? Round to 

13.) Solve the following triangle:  

14.) Solve the following triangle: 

65 

12.) From the top of a vertical cliff 40 m high, the angle of depression of an object that is level 
he cliff is 34 degrees. How far is the object from the base of the cliff? Round to 
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Bonus:  

1.) Make up your own sentence to remember the Trig ratios. Ex.) Some Old Hen Caught 
Another Hen Taking Oats Away. 

 

 

 

2.) An airplane takes off 200 yards in front of a 60 foot building. At what angle of elevation 
must the plane take in order to avoid crashing into the building? 

 

 

 

Survey Questions(Bonus points will be given for each one you answer): 

 

1.) On a scale of 1 to 5, 1 being not effective at all and 5 being extremely effective, how would 
you rate the review session given yesterday in class? 

 

 

 

 

2.) If you could choose, which one of the following would you like to see in a review session? 

 Game    Reviewing problems on the board 

 Practice test   Group work review worksheet 

 

 

3.) If you could change anything about your review session what would it be? 
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