
 

 

THE EFFECTS OF DIFFERENTIATING INSTRUCTION IN A MIXED-ABILITY  
 

MIDDLE SCHOOL SCIENCE CLASS 
 
 
 

by 
 
 

Batya Rena Kinsberg 
 
 
 
 

A professional paper submitted in partial fulfillment of  
the requirements for the degree 

 
 

 of 
 
 

Master of Science 
 

In 
 

Science Education 
 
 
 
 
 

MONTANA STATE UNIVERSITY 
Bozeman, Montana 

 
 
 

July 2012 
 
 
 
 
 



 ii 

STATEMENT OF PERMISSION TO USE 
 
 

 In presenting this professional paper in partial fulfillment of the requirements for 

a master’s degree at Montana State University, I agree that the MSSE Program shall 

make it available to borrowers under rules of the program. 

 

Batya Rena Kinsberg 

July 2012 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 iii 

TABLE OF CONTENTS 
 
 
INTRODUCTION AND BACKGROUND ........................................................................1 
 
CONCEPTUAL FRAMEWORK ........................................................................................3 
 
METHODOLOGY ..............................................................................................................8 
 
DATA AND ANALYSIS  .................................................................................................21 
 
INTERPRETATION AND CONCLUSION .....................................................................45 
 
VALUE ..............................................................................................................................51 
 
REFERENCES CITED ......................................................................................................54 
 
APPENDICES ...................................................................................................................55 
 

APPENDIX A:  Activity 40: Higher Tier ..............................................................56 
APPENDIX B:  Activity 40: Text Book Pages .....................................................62 
APPENDIX C:  Earth’s Surface through Geological Time ...................................67 
APPENDIX D:  Instructions for Higher Tier ........................................................69 
APPENDIX E:  Activity 44: Analysis Questions ..................................................72 
APPENDIX F:  Activity 44: Analysis Questions B ..............................................74 
APPENDIX G: Activity 45: Text Book Reading ..................................................77 
APPENDIX H: Modified Reading.........................................................................83 
APPENDIX I:  Directed Reading Table ................................................................89 
APPENDIX J:  Attitude Survey .............................................................................91 
APPENDIX K:  Engagement Survey ....................................................................93 
APPENDIX L:  Rocks and Minerals Unit Test .....................................................97 
APPENDIX M: Inside Earth Unit Test ................................................................102 
APPENDIX N:  Interview Questions ..................................................................108 
APPENDIX O:  IRB Exemption Letter ...............................................................110 

 
 
 
 
 
 
 
 
 
 
 
 



 iv 

 
LIST OF TABLES 

 
 
1.  Activity 44 Analysis Questions ....................................................................................14 
 
2.  Activity 45 Tiered Groups ............................................................................................16 
 
3.  Data Collection Matrix .................................................................................................17 
 
4.  Change in Unit Test Scores Following Treatment ........................................................23 
 
5.  Explanations for Student Attitudes about Science Class ..............................................39 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 v 

 
LIST OF FIGURES 

 
 
1. Map of Evidence for Continental Drift ..........................................................................11 

 
2. Pangaea Puzzle...............................................................................................................12 

 
3. Key To Symbols on World Puzzle.................................................................................12 

 
4. Unit Test Grades ............................................................................................................21 

 
5. Change in Unit Test Grades ...........................................................................................22 

 
6. Pre and Post Treatment Engagement Survey Scores .....................................................29 

 
7. Pre and Post Treatment Attitude Scores ........................................................................35 

 
8. Attitude Scores According to Difficulty Ranking .........................................................37 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 vi 

ABSTRACT 
 
 

 This study examined the effects of differentiating instruction in a sixth grade earth 
science classroom.  During three lessons within one unit of study, tiered instructional 
materials were utilized and students were assigned to tiered learning groups.  Likert-style 
surveys, student interviews, teacher observations, open-ended survey questions and unit 
test scores were used to collect data about the impact on student achievement, 
engagement and attitudes.  Journal entries and teacher observations were used to 
determine how differentiating instruction impacted the teacher.  Differentiating 
instruction improved the achievement of previously low-achieving students, but had 
mixed results for other students.  Student attitudes were more negative following 
differentiated instruction.  This treatment has mixed effects on student engagement and 
on the teacher.   
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INTRODUCTION AND BACKGROUND 

 
Background 

 

I teach sixth and seventh grade science at The Moriah School, which is a Jewish 

pre-K through eighth grade private school in Englewood, NJ. Englewood is a suburban 

area located about ten minutes from New York City.  One hundred percent of the students 

at The Moriah School are Jewish and students receive instruction in both secular and 

Judaic subjects. Eight hundred thirty four students were enrolled in The Moriah School 

during the 2011-2012 school year and there were 168 staff members.  Tuition was 

$14,050 and 22% of families received financial assistance.  Less than 1% of the student 

body qualified for free lunch.  Students in pre-K through fifth grade attend school from 

8:30 AM to 3:30 PM Monday through Thursday and 8:15 AM through 1:30 PM on 

Fridays.  Students in grades six through eight attend school from 7:45 AM to 4:30 PM 

Monday through Thursday and 7:30 AM through 2:00 PM on Fridays.   

 I conducted my research in all four of my sixth grade classes.  Each class consists 

of 22-26 students, resulting in a sample size of 94, and I see each class for four forty-

minute periods and one thirty-minute period a week.  In the sixth grade, students are only 

tracked by ability for math and Hebrew language.  Each of my science classes contains 

students from all tracks of math and Hebrew language, resulting in a mix of students for 

whom ability levels range from remedial to gifted. Some students receive additional 

support services by participating in three support periods a week, in lieu of a Judaic 

subject, and they are also enrolled in remedial Judaic classes.  These students, who 

participate in a program called Maximum Support, are mixed into two of my science 
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classes, and their case manager comes with them to science class to function as a support 

teacher. 

During the five years that I have been teaching these classes, I have struggled 

with how to properly engage and effectively teach the diverse group of students that walk 

into my classroom.  I almost always teach the same lesson to all students, even if students 

are working together in groups.  I have noticed that when I teach the same lesson to the 

entire class, I am rarely engaging all students.  I usually feel like I am moving too slowly 

for some students and too quickly for others. I started to read about differentiated 

instruction and became interested in using this teaching method in my own classroom. 

 The purpose of my action research was to determine if differentiating instruction would 

be an effective way of engaging and more effectively teaching a higher percentage of the 

students in my sixth grade classes.   

 

Research Questions 

My primary research question is: What are the effects of differentiating 

instruction in my mixed-ability sixth grade science classroom?  I also investigated the 

following sub-questions: 

- How does differentiated instruction affect student engagement during class? 

- How does differentiated instruction affect students’ attitudes about science 

class? 

- How does differentiated instruction affect student achievement? 

- How does differentiating instruction affect me as a teacher?  
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CONCEPTUAL FRAMEWORK 

 
The following literature review examines research done on differentiated 

instruction, including types of differentiated instruction, and the theory behind 

differentiated instruction.  It also explores how differentiated instruction has the potential 

to improve student engagement, attitudes, and achievement. 

Differentiating instruction involves the modification of the content, process, or 

products of instruction according to students’ readiness levels, interests, and learning 

profiles.  A teacher can choose to modify one or more aspect of instruction according to 

one or more of the student needs listed above.  For example, a teacher can modify the 

content of instruction according to readiness levels or the product that students will 

produce based on learner profiles.  This philosophy of instruction recognizes the fact that 

each student in a class is an individual with different learning needs and interests 

(Heacox, 2002).  As  

Tomlinson (1999) writes, “Differentiation is an organized yet flexible way of proactively 

adjusting teaching and learning to meet kids where they are and help them to achieve 

maximum growth as learners” (p.14). 

Since the motivation for differentiating instruction in my classroom stems from 

the desire to challenge all learners at the appropriate level, I chose to differentiate 

instruction according to readiness level.  Tomlinson (1999) defines readiness as, “a 

student’s entry point relative to a particular understanding or skill” (p.11). Each student 

in a classroom has different background knowledge and skills for each particular task.  In 

this method of differentiation, instruction is designed in order to accommodate the 

varying levels of readiness that exist in a classroom.  The idea of differentiating 
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instruction according to readiness level is based on research that shows that the best 

learning occurs when students are presented with work that is moderately challenging.  If 

an assignment or task is too difficult for a student, that student is likely to shut down or 

give up.  On the other hand, if a task is too easy, they may end up in a “relaxation mode” 

where little learning takes place.  Students should feel that assignments they are given 

require work and effort, but that if they put effort in they will be able to succeed 

(Tomlinson, 1999). Differentiating instruction according to readiness level allows this 

type of instruction to take place. 

One method that can be used to differentiate instruction according to readiness 

level is called tiered learning. Tiering instruction by readiness level involves presenting 

the lesson content at varying levels of difficulty while using the same process for all 

students in the class. During a tiered lesson, students work in homogeneous cooperative 

groups that are teacher- assigned.  Teacher assignment is based on a student’s readiness 

level for that specific lesson and therefor students may end up in different tiers for 

different lessons. For example, tiers may be based on reading level for one lesson and on 

experience with lab equipment for another lesson.   Frequent formative checks and 

teacher observations are used to determine group placement for each learning activity 

(Heacox, 2002). Adams and Pierce  (2003) caution that tiered instruction should involve 

tiering the level of complexity and not the amount of work that each group receives.   

 Adams and Pierce (2003) describe several examples of tiered science lessons that 

they have used.  In one sample lesson elementary students were divided into tiered 

groups based on their level of reading comprehension.  Each tier read a book that was 

appropriate for their level of reading comprehension, but each group was working on the 
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same key concept.  In another tiered lesson, one tier of students was asked to investigate 

which objects a magnet can attract while a higher tier was asked to find out if the size of 

a magnet affects how strong it is.  Both groups were learning about the concept of 

magnetism, and both groups were learning through a hands-on investigation.  However, 

one tier was working with a concrete concept, while the other group was working with a 

more abstract concept.  Ideally, these two groups would have the same amount of work to 

complete and the task would also take approximately the same amount of time. All 

students ultimately reach the same learning goal, but get there in different ways. 

White (2006) writes about ways in which he has tiered both an inquiry activity 

and an independent project.  He describes an inquiry activity during which students are 

asked to develop their own testable questions and then develop and carry out an 

experiment about heart rate. Students who have demonstrated readiness for this task 

develop their questions with little or no teacher assistance.  These students work 

independently on creating their procedures and carrying out their experiments.  

Conversely, students who have not yet demonstrated proficiency in these skills work with 

the teacher separately in order to develop a testable question and an experiment.  

Members of the group help each other, and the teacher provides guidance when needed.  

These students all carry out the same experiment and share data with each other, allowing 

the teacher to provide the proper amount of scaffolding and to increase student skill level.  

White also tiers a project called “Disease Book” by assigning students diseases of 

varying difficulty.  This makes it more likely that each student will feel challenged by the 

assignment, but not overwhelmed.  
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 The use of tiered learning groups is appropriate for my middle school science 

classroom.  According to Jorgenson, Cleveland and Vanosdall (2004), the students in a 

middle school classroom are at various developmental stages.  Some students are still 

concrete learners, while others are able to think more abstractly.  This can affect a 

student’s ability to make inferences or understand the relationship between variables. 

Students who have already reached Jean Piaget’s formal operations stage may be able to 

design controlled experiments and understand the periodic table, while students who are 

still in the concrete stage may find these tasks very difficult. As Jorgenson, Cleveland 

and Vanosdall (2004) write, “A one-size-fits-all, text-based approach to science does not 

readily accommodate the wide developmental differences between students” (p.5). These 

authors also argue that middle school students have an “increased sense of independence” 

and a “need for social  

interdependence” (p.2).  Differentiating instruction by placing students into tiered groups  

addresses these two needs by allowing students to work in cooperative groups that foster 

a sense of independence.  

Much research has been conducted about the effectiveness of small group 

instruction and its impact on student achievement, attitude, and effort.  Lou (1996) 

conducted a meta-analysis of such research.  According to this study, within class 

grouping can be used to address many challenges such as: large class size, mainstreaming 

of special needs students, untracked classes, and a decrease in enrichment programs for 

gifted and talented students.  This meta-analysis analyzed studies that compared within 

class grouping to no grouping and homogeneous versus heterogeneous grouping.  Results 

for within class grouping versus no grouping, which were taken from fifty one studies 
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that involved over 16,000 students, indicate that students learning in small groups 

achieved more than students learning in whole class instruction.  Groups that were made 

up of 3-4 students, as opposed to 5-7 students, showed the most significant gains in 

achievement.  Low, middle, and high-ability students all showed achievement gains from 

small group instruction, but the low-ability students showed the most significant gain.  

Additionally, within class grouping raised achievement levels the most in science and 

math instruction compared to other subjects.  This type of grouping also lead to a 

significant gain in achievement for grades four through six. This meta-analysis also found 

that students who participated in grouping had a more positive attitude about the subject 

matter.  Since I will be implementing a small-group instructional method in a sixth grade 

science classroom, I am hopeful that I will see similar gains in achievement and attitude.   

Differentiated instruction has the potential to improve student engagement, 

attitudes, and achievement. Beecher and Sweeny (2008) write about one elementary 

school that tracked the effectiveness of implementing a school-wide differentiation and 

enrichment program over the course of eight years.  At the time of the study, 45% of the 

school population was on free or reduced lunch and 30% of the students were English 

language learners.  Teachers were trained in differentiation techniques and began to 

develop differentiated units of instruction and differentiated lesson plans.  For example, 

they utilized texts from varying reading levels and placed students into small groups 

based on their needs and interests.  As a result of differentiation and enrichment, there 

was school-wide improvement in achievement, attitudes and level of engagement across 

all subjects.  For example, the achievement gap between high and low socio-economic 

groups dropped from 62% to 10%, and all ethnic groups showed improvement in 



 8 

achievement.  The dramatic results of this study indicate that differentiation can be used 

to improve student achievement, attitudes, and engagement, even in the most challenging 

circumstances.   

Differentiation is based on the idea that each student walks into the classroom 

with his/her own interests, learning style and readiness level.  When a teacher takes these 

factors into consideration and designs instruction accordingly, there is great potential for 

improving student attitudes, engagement, and achievement.  

 
 

METHODOLOGY 

 
Treatment 

  
In order to answer my research questions, I differentiated instruction in all four of 

my sixth grade earth science classes (N= 94).  The research methodology for this project 

received an exemption by Montana State University's Institutional Review Board 

(Appendix O) and compliance for working with human subjects was maintained.  My 

sample consisted of 39 females (41%) and 55 males (59%) between the ages of eleven 

and twelve.  The sample included one male who is visually impaired, one female who is 

hearing impaired, and one female with a degenerative neurological disorder.  Sixth grade 

students have science for forty minutes a day Monday through Thursday and thirty 

minutes every Friday.  Prior to the sixth grade, students at The Moriah School meet with 

a science teacher once a week for hands-on science activities.  Students do not take 

assessments or receive a grade in science until the sixth grade.  
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 According to Diane Heacox (2002) instruction should be differentiated at exit 

points, which she defines as "times during the teaching of a unit when your curriculum 

diverges and various students 'exit' the common instruction and activities because their 

learning needs differ from the core group" (p. 62).  I identified three "exit point" lessons 

in the Inside Earth unit from the Issues and Earth Science (SEPUP, 2006) curriculum, 

published by Lab-Aids and SEPUP.  My treatment involved differentiating these lessons 

by placing students into tiered learning groups.  In this application of differentiated 

instruction, students are placed into groups based on their readiness for specific lesson 

content or skills.  Each group is then provided with instructional materials and tasks that 

match their readiness level.  Group membership changed from lesson to lesson, based on 

student needs.  Student work, formative assessments, and teacher observations were used 

to determine group placement. 

The first lesson that I differentiated was Activity 40: The Continental Puzzle 

(SEPUP, 2006).  I differentiated instruction by grouping students into high, middle, and 

low tiered groups and by using tiered instructional materials.  Students were assigned to 

tiered groups based on my classroom observations about readiness for higher order 

thinking and ability to follow a procedure with minimal teacher support.  Students placed 

in the highest tier worked on an assignment involving higher order thinking skills, while 

students in the middle and lower tiers worked on the original version of the text-book 

lesson. Students requiring the highest level of teacher support when following a written 

procedure were placed in the lowest tier in order to facilitate maximal teacher interaction 

and support.     
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On the first day of this lesson I informed students that I would be assigning them 

to new tables for Activity 40.  In my first two classes of the day I handed each student an 

index card with his or her name, a shape and a number.  The shapes corresponded to each 

tier and the numbers represented what table students should work at.  However, students 

quickly picked up on the fact that many students who are normally viewed as "smart" all 

had the same shape and one student even said "all the smart kids have triangles on their 

cards."  I, therefor, did not use this method with my other two classes.  Instead, in the 

other classes, I placed a piece of paper on each table listing the names of students who 

should be sitting there.   

Once students were divided into groups and seated at their new tables, students in 

the higher tier were given a color copy of the map shown below (Figure 1) and a packet 

(Appendix A).  They worked in groups of two to four to answer the questions in their 

packet about the map.  The questions were intended to model the process that Alfred 

Wegener went through when developing the idea of continental drift.  For the first set of 

questions, students had to identify the locations of the Glossopteris fossils, coal beds, 

glacier marks and folded mountains shown on the map.  After reading information about 

the evidence depicted on the map, they were asked to write down what was strange about 

the locations of these geological features.  This set of questions required students to apply 

what they had read to their observations about the map. For example, students read 

that Glossopteris was an ancient plant that grew in warm, wet places; however, the map 

showed fossils of Glossopteris in present-day Antarctica.  The final question asked 

students to develop a hypothesis that would explain all of the observations that they had 

made about the map.   
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Figure 1. Map of evidence for continental drift (Adapted from Prentice Hall, 2000, p. 
30). 
 

Students in the other tiers followed the procedure in the Issues and Earth Science 

(SEPUP, 2006) text book (Appendix B).  During this procedure students looked at a 

world map and listed the names of the seven continents that exist today.  They were then 

instructed to piece together the puzzle shown below (Figure 2) in order to create a model 

of how the continents were arranged billions of years ago.  After putting together the 

puzzle, students looked at a handout entitled Earth's Surface Through Geological 

Time (Appendix C) and were asked to describe how Earth's surface has changed over 

billions of years.  They also used the “Key to Symbols on World Puzzle” (Figure 3) and 

listed the evidence, such as the locations of certain fossils, which the puzzle provided 

about how the arrangement of the continents has changed over time. I reviewed the 

procedure with students from the lower tier as the other groups began their work. This 

version of the learning activity focused more on modeling and observation and did not 

require students to apply their knowledge to answer questions or to develop a hypothesis. 
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 All of these tasks fell into the knowledge and comprehension categories from Bloom’s 

Taxonomy. 

 
 

Figure 2.  Pangaea puzzle (Taken directly from SEPUP Teacher’s Guide, 2006, p. D-55). 
 

 

Figure 3.  Key to symbols on world puzzle (Taken directly from SEPUP, 2006, p. D-24). 

I collected student work at the end of the period, and noticed that most of the 

students in the higher tier had misunderstood many of the questions in the packet.  The 

next day at the beginning of class I asked students to return to their groups from the day 

before.  I gave students in the higher tier another handout (Appendix D) containing more 

detailed instructions for how to complete the packet from the day before, and I asked 

them to sit at tables toward the back or side of the room. Students were also instructed to 
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self-check each question before moving on to the next one.  I had the answers hanging up 

on a bulletin board to enable self-checking.  

While students in the higher tier were working, I reviewed answers to the 

previous day's work with students from the middle and lower tiers.  I read each question 

out loud, asked students to share their answers, and wrote the correct answers on the 

board.   Students in the middle tier then continued working on the activity while I 

reviewed the procedure with the students in the lowest tier.  Due to the small size of my 

classroom, some students from the higher tier found it difficult to concentrate on their 

own work while I was working with the other students.  In some classes, students from 

the higher tier elected to complete their work in the hallway, where it was easier to 

concentrate. At the end of class, I collected the packets from the students in the higher 

tier. 

The second lesson that I differentiated was Activity 44: Mapping Plates (SEPUP, 

2006).  The first day of this lesson did not involve any differentiated instruction, and the 

entire class followed the procedure from the text-book and completed the same activity.  

However, I decided that some students would benefit from receiving a differentiated 

version of the analysis questions found at the end of the lesson. On the second day of the 

lesson, some students received a copy of the original text-book questions (Appendix E), 

while others received a modified version that contained more scaffolding (Appendix F).  

The original and modified questions are shown in Table 1 below.  

 
 
 
 
 
 



 14 

Table 1 
Activity 44 analysis questions 
 

Original Analysis Questions Tiered Analysis Questions 

No glossary provided. Glossary provided: 
Plate = a section of the lithosphere.  Earth’s lithosphere 
(crust and upper mantle) is broken into pieces, and we call 
each piece a plate. 
Plate boundary=a place where there is a crack in Earth’s 
lithosphere.  This is the border, or crack, between two 
plates. 
*If you are confused about either of these words, please tell 
Mrs. Kinsberg BEFORE you answer the analysis questions.  

1) Are the sizes and shapes of 
the continents the same as the 
sizes and shapes of the plates?  
Support your answer with a 
specific example from Student 
Sheet 44.2. 

1) Look at student sheet 44.2 (the map).    
a) Are the plates the same shapes and sizes as the 
continents? 
b) Support your answer by writing about one 
specific continent that is or is not the same shape as 
the plate that it is a part of.  

2) What is the relationship 
between earthquakes, 
volcanoes, and plate 
boundaries? 
 

2) Write down the correct sentence on your paper: 
a) Volcanoes and earthquakes occur in random places all 
over the world and they have nothing to do with plate 
boundaries.   
b) Volcanoes and earthquakes usually occur on or close to 
plate boundaries.  
c) Volcanoes and earthquakes usually occur far away from 
plate boundaries. 
d) Earthquakes usually occur on or near plate boundaries, 
but volcanoes occur in random places all over the world. 

3) In Activity 36, “Storing 
Waste,” you learned that 
Nevada has the fourth highest 
number of earthquakes per 
year in the U.S. Which state 
would you predict to have a 
higher risk of earthquakes: 
Washington or Texas? Why? 
 
 

3) In Activity 36, “Storing Waste,” you learned that Nevada 
has the fourth highest number of earthquakes each year in 
the U.S. Look at the picture below and your world map.  
Find America on your world map. (Remember to answer the 
questions in full sentences.) 
a) Which state is closer to a plate boundary, Washington or 
Texas?  
b) Do you think that Washington gets more earthquakes or 
that Texas gets more earthquakes? 
c) Explain why.  

4) In Activity 40, “The 
Continent Puzzle,” the country 
of India was a separate puzzle 
piece. Use the information on 
Student Sheet 44.2 to help you 
explain why. 

Challenge Question: When we used puzzle pieces to model 
Wegener’s idea of continental drift, the country of India was 
on its own puzzle piece. Find India on your world map.  (If 
you do not know where it is, ask Mrs. Kinsberg to show 
you.)  Why do you think India was on its own puzzle piece? 
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At the beginning of class I told students that they would be completing the 

analysis questions independently and handing in their answers at the end of class.  I gave 

out “test folders,” which students normally use for privacy while taking tests, so that 

students would be less likely to notice if the person working next to them had a 

worksheet that looked different from their own.  Students were informed that they were 

working with test folders so that they could concentrate on their own work.   

After all students handed in their worksheets, I reviewed the answers with the 

class. Since both versions of the worksheet asked the same questions, just worded in 

different ways, I was able to review the answers with all students at once by referring to 

each question in general terms, as opposed to reading it out loud word-for-word.  For 

example, for the first question I said:  “The first question asked you if the shapes of the 

plates are the same as the shapes of the continents.  Who would like to share their 

answer?  Can anyone give an example of one continent that was not the same size and 

shape as the plate that it is part of?" Since students did not have their worksheets or 

answers in front of them, they were all able to participate equally in the conversation 

without noticing that they had worked on slightly different versions of the analysis 

questions.   

The third differentiated lesson involved a tiered reading assignment about plate 

motion.  This lesson was selected for differentiation because the students in my classes 

have a wide range of reading comprehension skills.  I consulted with the sixth grade 

English teacher, two support teachers and the sixth grade history teacher when assigning 

students to tiered groups.   They helped me determine the difficulty level of the text-book 

reading (Appendix G) and gave me a list of students who they thought would require an 
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easier version of the reading.  The modified version (Appendix H), which I created, 

contained a glossary on the side of each page, simpler language, and fewer details about 

some topics. All students completed the same notes worksheet (Appendix I) while 

reading.   

When students walked into the room at the beginning of this lesson, a chart, 

similar to Table 2 below, was on the Smartboard.  Each table in the room was numbered 

so that students could efficiently find their new seats.  The groups were not listed on the 

chart in any particular order and were also assigned a random color. This made it less 

likely for students to notice that groups were tiered, rather than random.   

Table 2 
Activity 45 tiered groups  
 

Table 1  Table 2 Table 3 Table 4 Table 5 Table 6 Table 7 

*All names have been  changed.     

Molly Sara Rivka Lucy Aaron Moshe Eitan 

Nancy Jonathan Tom Seth Esther Jeremiah Yossi 

Marcus Bobby Joey  Olivia Jill Goeff  

Avi Karen  Gabe    

 

After students were at their new tables, I handed out the notes worksheet to the 

whole class and explained how to complete it.  Students were informed that they could 

choose to work independently, in pairs, or as a whole table as long as they stayed at their 

assigned tables.  I then walked around the room and handed out the reading packets.  In 

order to make the tiering less noticeable, both versions of the reading had the same cover 

page and the same final page.  While students were working, I circulated around the room 

to answer any questions and to check on student progress, spending a greater amount of 
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time with students who needed more support.  Once students had completed the reading, I 

collected the booklets and we reviewed the worksheet as a whole class.   

Data Collection 

 
I used a variety of data collection techniques in order to answer my research 

questions.  These methods are outlined in Table 3 below.  

Table 3 
Data Collection Matrix  
 
Research Question Data Source One Data Source Two  Data Source Three 
Main Question    

 
What are the effects of 

differentiating instruction 
in a mixed-ability 6th 

grade science classroom? 
 

All data sources mentioned below will be used to answer the 
overarching research question. 

Sub Questions    

How does differentiated 
instruction effect student 
engagement during class? 

Teacher 
observations  

Likert-style 
engagement 

surveys 

 
Semi-structured 

interviews 
conducted in focus 

groups 
 

How does differentiated 
instruction affect 

students’ attitudes about 
science class? 

Open-ended survey 
questions 

Likert-style attitude 
surveys 

 
Semi-structured 

interviews 
conducted in focus 

groups 
 

How does differentiated 
instruction affect student 

achievement? 

Unit test grades for 
non-treatment and 

treatment units  
 

Student generated 
artifacts 

Formative 
assessments 

(CATs) 

How does differentiating 
instruction affect me, as a 

teacher? 
Teacher journal Observations made 

by other teachers 

 
Semi-structured 

interviews 
conducted in focus 

groups 
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Each method of data collection provided me with insights about my research 

questions. The Likert scales provided me with data that was more easily quantifiable, 

while the surveys, interviews, and teacher journal provided me with richer qualitative 

data.  The use of multiple methods of data collection for each research question allowed 

me to triangulate my data, improving the validity and reliability of the data collected. All 

surveys and questionnaires were administered before and after treatment so that changes 

could be tracked. 

In order to measure changes in student attitudes, I administered a Likert-style 

attitude survey to all students before and after treatment (Appendix J).  Some students 

were absent on the days the survey was given, resulting in a sample size of 89 pre-

treatment and 82 post-treatment.  Before students began filling out the survey, I informed 

them that their responses would not have any impact on their grades. I also reassured 

them that I would not get offended by negative responses, and that I would not be sharing 

their surveys with any other teachers or students. I calculated an average attitude score 

for each student based on survey responses.  Average attitude scores ranged from one to 

four, with one representing a very negative attitude, and four representing a very positive 

attitude.  Question six was not included when calculating student averages.  This is due to 

a design flaw in the survey that I only noticed after administering the survey.   

Several Likert statements on the attitude survey were followed by the question 

“Why?” allowing students to explain why they selected their answer.  Student responses 

to these open-ended survey items provided me with more insight about the factors 

contributing to student attitudes.  These responses allowed me to differentiate between 
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changes in attitude that were caused by the treatment and changes that were caused by 

other factors.   

The final item included on the attitude survey was a checklist about the difficulty 

of science class.  Students were asked to place a check mark next to the statement that 

best described how they felt about the difficulty level of science class and to explain their 

answer.  One goal of this study was to challenge each student at the correct level, 

represented on the survey by the phrase “just right.”  This survey question allowed me to 

check if students felt more or less challenged during the differentiated lessons.  Student 

explanations provided me with more insight about the factors, such as pace and difficulty 

of content, that contributed to their attitudes. 

In order to measure changes in student engagement, I administered the 

Engagement vs. Disaffection with Learning Student-report (Wellborn, 1991) to all four of 

my science classes.  This survey has an internal consistency (Cronbach’s alpha) of .61 -

.85 and a test-retest correlation of .53-.68.   Some students were absent on the days the 

survey was given, resulting in a sample size of 88 pre-treatment and 79 post-treatment.  

Before administering the survey, I informed students that their answers would not have 

any impact on their grades.  I emphasized that I wanted them to be honest so that I could 

make science class more enjoyable.  I also reassured students that no other teachers or 

students would see their answers.  When students encountered a word or statement that 

they did not understand, I clarified the statement for the entire class.  Student responses 

indicating a high level of engagement were given a score of four, while responses 

indicating a very low level of engagement were given a score of one.  An average 

engagement score was then calculated for each student. 
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I interviewed two groups of students (N=30) in order to find out more about 

student attitudes and engagement.   The students for each focus group were randomly 

selected from all four of my science classes, and each focus group session lasted for 

approximately thirty five minutes.  Before beginning the interview, I informed students 

that I would be the only one listening to the recording, and I encouraged students to 

answer questions honestly.  I also reassured them that their responses would not have any 

impact on their science grade.  Both focus groups were interviewed post-treatment. 

Interviews were recorded on audio tape and later transcribed.  Interview questions can be 

found in Appendix N.   

In order to determine how differentiating instruction affected me, I kept a teacher 

journal and interviewed two support teachers who are in my classroom during two of my 

sixth grade classes.  I recorded reflections in my journal about planning differentiated and 

non-differentiated lessons and about teaching those lessons.  I interviewed the two 

support teachers about what they observed during differentiated and non-differentiated 

lessons.  The data contained in my teacher journal, and observations of my teaching made 

by the support teachers, helped me determine how differentiating instruction affected me, 

as a teacher   The multiple perspectives that I received from these data sources enabled 

me to see the impact on multiple aspects of my teaching, from planning time to classroom 

management.   

 The variety of data collection methods that were used throughout this research 

improved my confidence in my research findings.  The combination of quantitative and 

qualitative data collected allowed me to answer my research questions and to understand 

the reasons behind the results.   
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DATA AND ANALYSIS 

 
Effects On Student Achievement 

One goal of this research was to find out how differentiating instruction in my 

classroom would affect student achievement.  In order to answer this question, I 

compared student test scores from the Rocks and Minerals unit test (Appendix L) to the 

scores on the Inside Earth unit test (Appendix M).  I did not differentiate instruction 

during the Rocks and Minerals unit, but the Inside Earth unit contained three 

differentiated lessons.  The average grade on the Rocks and Minerals unit test (N=94) 

was ninety with a standard deviation of 7.94.  The average grade on the Inside Earth unit 

test (N=94) was 85.25 with a standard deviation of 11.21.  Figure 4 shows how many 

students scored in each grade range on both tests.  
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Figure 4.  Unit test grades, (N=94).   

Sixty five percent (n=61) of students earned a grade of 90 or above on the Rocks 

and Minerals test, while only 44% (n=41) of students fell into this category on the Inside 

Earth test.  Additionally, no students earned grades below a 70 on the Rocks and 

Minerals test, while eleven students had grades lower than 70 on the Inside Earth test.  
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Students scored an average of 4.8 points lower on the Inside Earth test.  Figure 5 shows 

the change in unit test grades.   
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 Figure 5.  Change in unit test grades, (N=94).   

The Inside Earth unit was slightly more difficult than the Rocks and Minerals 

unit. Most of the concepts in the Rocks and Minerals unit were taught through hands-on 

observations of rock and mineral samples.  Students were mainly taught about concepts 

that they could directly observe, such as the identifying characteristics of each type of 

rock.  During the Inside Earth unit, on the other hand, students were taught about 

geological processes that occur over millions of years.  The unit also included scientific 

concepts, such as mantle movement, that students were not able to observe.   However, 

survey responses indicate that only eight percent of students felt that the Inside Earth unit 

was more difficult than the Rocks and Minerals unit.   

Sixty eight percent (n=64) of students had a lower grade on the Inside Earth test, 

5% (n=5) had the same score on both tests, and 27% (n=25) of students had a higher 

score on the Inside Earth test.  This data indicates that differentiated instruction did not 
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improve achievement for most students.  However, sixty two percent of students who 

scored in the 70’s on the Rocks and Minerals test had a higher unit test grade following 

treatment, as shown in Table 4 below.  This group of students was more positively 

impacted than higher achieving students. More specifically, seventy five percent of 

students who had previously scored in the 90’s and sixty five percent of students who had 

previously scored in the 80’s had lower grades on the unit test following differentiated 

instruction.   

Table 4 
Change in unit test scores following treatment 
 

Non-treatment 
Unit Test 

Score 

 % (number) of students  
 Score Increased Score Decreased No Change in 

Score 
70-79  62 (8) 38 (5) 0 

80-89  30 (6) 65 (13) 5 (1) 

90-100  18 (11) 75 (46) 7 (4) 

 

Thirteen students (14%) had Inside Earth unit test scores that fell below one 

standard deviation.  All of these students had higher scores on their Rocks and Minerals 

unit test.  All of the students who fell below one standard deviation also received the 

modified (lower tier) analysis questions for Activity 44: Mapping Plates and none of 

them were placed in the higher tier for Activity 40: The Continental Puzzle.  Three of the 

students (23%) received the unmodified text-book reading for Activity 45: Understanding 

Plate Boundaries and the remainder received the modified (lower tier) version of the 

reading. 
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There are a variety of possible reasons why these thirteen students had low scores 

on their Inside Earth unit test.  I consulted with the sixth grade English teacher when 

placing students into tiered groups for Activity 45: Understanding Plate Boundaries so 

that I could assign students to groups based on their level of reading comprehension.  

However, it is possible that the three students (23%) who were given the regular text-

book reading may have struggled with the science concepts contained in it.   

Four of the students (31%) who fell below one standard deviation were 

participants in the Maximum Support program during this study, and one student joined 

the program later in the school year.  Students in the Maximum Support program have 

IEPs (Individualized Education Plans) and have been classified as having a learning 

disability.  The Maximum Support program is the highest level of support that a student 

can receive in the middle school. These students receive a copy of all class notes and 

completed worksheets prior to assessments, they have a support teacher in the classroom 

with them, and they receive two hours of resource room support per week.  The Inside 

Earth unit test was not modified for the Maximum Support students, and the abstract 

nature of some of the concepts may have been too challenging for some of these students.  

One of the support teachers was absent for the tiered reading lesson, and all four of the 

Maximum Support students who fell below one standard deviation were from that class.  

They may not have received enough support during the tiered reading lesson, leading to a 

lack of understanding about some concepts. There were also more vocabulary words on 

this test than there were on the Rocks and Minerals test, which may have made it more 

challenging for these students.  Two of the Maximum Support students from this group 

periodically resisted assistance from the support teacher and from me.  These two 
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students ranked the difficulty of the Inside Earth unit of study as “easy,” indicating that 

they may not have had an accurate perception of the difficulty of the unit.  Two other 

students who fell below one standard deviation also ranked the difficulty of the Inside 

Earth unit as easy, and one other student ranked it as very easy.  This may have led them 

to inadequately prepare for the assessment.   

Five (38%) of the students who fell below one standard deviation on the Inside 

Earth unit test also fell below one standard deviation on the Rocks and Minerals unit test.  

Two of these students have challenging situations at home that may have prevented them 

from studying for the unit test.  One of the other students is a participant in the Maximum 

Support program, who indicated that the Inside Earth unit was very hard for her. She was 

aware of the difficulty of the material, and this was reflected in her unit test score.  The 

tiered materials may not have accommodated her specific learning needs.  

 The remaining two students (Student C and Student D) who also fell below one 

standard deviation on the Rocks and Minerals test differ from each other.  Student C is a 

male who was frequently disruptive during both the differentiated and non-differentiated 

units of instruction.  He was given the modified (lower tier) text-book reading during 

Activity 45 and he was very upset about the fact that I had placed him in a “stupid group.” 

This student was resistant to receiving help and did not take advantage of opportunities to 

raise his Inside Earth unit test grade.  Student D is a female who scored ten points lower 

on the Inside Earth unit test than she did on the Rocks and Minerals unit test.  Student D 

was dealing with social challenges throughout the year and had to switch classes due to 

bullying.  This may have affected her concentration during class.  Student D ranked the 

difficulty of science class as just right and had a slightly positive attitude about science 
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class following differentiated instruction.  It is possible that Student D thought she knew 

the material and did not study enough for the Inside Earth or Rocks and Minerals unit 

tests or that she does not have good study skills. 

Fifteen students had scores on the Inside Earth unit test that fell above one 

standard deviation.  Nine of these students (60%) participate in a selective math and 

science enrichment program called E2K.  All nine of these students were placed in the 

higher tier for Activity 40: The Continental Puzzle and they all received the unmodified 

(higher tier) analysis questions for Activity 44: Mapping Plates.  One of the nine E2K 

students was given the modified (lower tier) text-book reading for Activity 45: 

Understanding Plate Boundaries based on a recommendation made by the sixth grade 

English teacher.  Fourteen of these students (93%) scored above a ninety on the Rocks 

and Minerals unit test.  Student B, who had an 83 on the Rocks and Minerals unit test, is 

described in more detail below. 

Only two (13%) of the students (Student A and Student B) who’s scores fell 

above one standard deviation ranked the difficulty level of science class at just right.  

Neither of these two students participates in the E2K math and science enrichment 

program, and neither of their unit test scores fell above one standard deviation on the 

Rocks and Minerals unit test.  Student A is a male who was placed in the lower tier for all 

three differentiated lessons.  For Activity 45: Understanding Plate Boundaries, he was in 

the same group as two students who scored in the fifties on the Inside Earth unit test.  I 

noted in my journal that Student A did not have a negative attitude about being given a 

modified reading, as opposed to the two other students in his group who had a negative 
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attitude about receiving the modified reading.  He scored seven points higher on the post-

treatment unit test than he did on the Rocks and Minerals unit test.   

Student B is a female in the same class who is a hard worker and she is almost 

always on task during class.  Student B’s score on the Inside Earth unit test was 

seventeen points higher than her score on the Rocks and Minerals unit test, and she is the 

only student in this group who scored below a ninety on the Rocks and Minerals test. On 

the post-treatment attitude survey, her score fell above one standard deviation, indicating 

that she had a very positive attitude about science class.  Student B was placed in the 

regular tier for the first and second activity.  I noted in my journal that while working on 

the unmodified analysis questions for Activity 44: Mapping Plates, Student B raised her 

hand because she did not understand the second question.  I responded by handing her a 

copy of the modified (lower tier) questions, and she was able to complete the remaining 

questions successfully.  Differentiated instruction seems to have had a positive effect on 

the achievement of these two students. 

Differentiated instruction had a more positive impact on achievement for students 

who had previously earned grades in the seventies than it did for students who had 

previously earned grades of eighty and above.  Despite the fact that only eight percent of 

students indicated that that the differentiated unit was more difficult than the non-

differentiated unit, assessment scores indicate that the differentiated unit of instruction 

may, in fact, have been more challenging.  It is also possible that some of the higher 

achieving students did not adequately prepare for the Inside Earth unit assessment due to 

their perception that the material was very easy.  Because of the many differences that 
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existed between these two units of study and the unit assessments, it is difficult to 

conclude to what degree the differentiated lessons affected student achievement.   

 

Effect on Student Engagement 

Another goal of this research was to find out how differentiating instruction 

would impact student engagement.  For the purposes of this study, student engagement is 

defined as the degree to which students are involved in the learning process.  Observable 

behaviors indicating engagement included participating in class discussions, being on-

task, following instructions, paying attention, working hard, and being enthusiastic about 

learning.  Results from the How I Feel about School survey (Appendix K) are one 

indication of how differentiated instruction affected student engagement.  The pre-

treatment survey was administered at the conclusion of the undifferentiated Rocks and 

Minerals unit.  Some students were absent the day I gave the survey, resulting in a sample 

size of 88.  Responses indicating a low level of engagement were given a score of one, 

while responses indicating a very high level of engagement were given a score of four.  

The mean score on the pre-treatment survey was 2.99 out of four with a standard 

deviation of .49.  The post-treatment survey was given at the end of the Inside Earth unit, 

during which three lessons were differentiated.  Some students were absent the day I gave 

the survey, resulting in a sample size of 79.   The mean post-treatment score was 3.04, 

with a standard deviation of .47.    



 29 

 

Figure 6.  Pre and post treatment engagement survey scores. 

As shown in Figure 6, the percentage of students who felt very engaged during 

class (3.1 – 4.0) increased by 5% following differentiated instruction.  In addition, 50% 

of students (N=74) had a higher score on the post-treatment How I Feel about School 

survey, while 41% had lower scores and 9% had the same score.  On average, student 

scores increased by .05 (1%) and there was a standard deviation of .27.  The data from 

this survey indicate that, on average, students felt slightly more engaged during the 

differentiated unit of study about the inside of the earth.  

I observed varying levels of engagement during differentiated activities.  

Following the first differentiated activity, I noted in my journal that many of the students 

who were placed into the high tier seemed engaged with the content.  They had to work 

together to complete the assignment and I observed that they were actively discussing 

and debating the material within their groups.  I wrote, “The students at Table 3 worked 

well and carefully.  They realized that they needed to follow the steps, and they were 

willing to do it” (Teacher Journal, 3/20).  They also seemed enthusiastic about the fact 

that they were selected for a more challenging activity.  Some of the students in the 
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higher tier, however, required a significant amount of encouragement to engage with the 

material.  They rushed through the work, did not fully read instructions, struggled with 

working independently and seemed bored with the assignment.  I noted the following in 

my journal about one student, “Student R had no interest in doing the work and still did 

not push herself at all.  I am not sure if I am going to be giving her more challenging 

work next time” (Teacher Journal, 3/20).  Following the same lesson in another class I 

also wrote, “At one point a student came over and said that he already learned this in 

third grade and that it was Pangaea.  I explained to him that it’s not about knowing the 

answer, but about how we get to the answer and being able to back it up with the proper 

evidence” (Teacher Journal, 3/19).  However, I observed that this student still put little 

effort into his work following our conversation.  I noted in my journal that he answered 

almost every question with one word, indicating a lack of effort on the assignment. 

I observed a mixed reaction among the students in the middle and lower tiers 

during this activity.  Some students seemed engaged in the lesson.  I heard them talking 

about the lesson content with the other students at their table and I observed that they 

were following the instructions.  However, some students from the middle and lower tiers 

became less engaged when they realized that other students were given a different 

assignment.  I noted in my journal, “Student A refused to do his work today and made a 

negative comment about the smart kids getting different work.  This student rarely puts 

any effort into his classwork, so I’m not sure why it mattered to him” (Teacher Journal, 

3/19).  Many of the students that were placed in the higher tier are in the more advanced 

math track, and students, therefor, concluded that I had given the smarter students a more 

challenging assignment.  This realization made some students less engaged in their own 
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work, and I had to actively encourage these students to continue participating in their 

own assignment.  For example, I noted in my journal, “After receiving her index card, 

Student C said ‘Oh, the triangles are the smart people.’ She said it several times so that 

other students could hear her. I tried to refocus her attention on the assignment that she 

had been given” (Teacher Journal, 3/19). 

A similar situation occurred when I divided students into groups for a tiered 

reading assignment.  There were two students in one class who felt that they had been 

placed in the “stupid” group.  I recorded the following description in my journal,  

At one point, Student A made a comment about being in the "stupid" group.  I 

told him that he was doing the same work as other groups and that he was reading 

the same information, but that it was just written in a different way.  He insisted 

that his group was the only one to get the lower reading, even though that was not 

actually the case, and he said he was offended that he was given a different 

reading.  Student A did not complete the work and would not accept any help 

from me for the remainder of class (Teaching Journal, 4/2).  

During the previous differentiated lesson, this student had been willing to accept my help, 

as noted in the following journal entry.  “I was able to work with Student A and Student 

Z for most of class today.  I think that they benefitted tremendously from this support and 

that they would have been fooling around had I not been able to sit with them.  I think 

that they appreciated the attention” (Teacher Journal 3/19).  When these students found 

out that they had been given a different reading than some of the other students in the 

class, they apparently felt very insulted.  They were so insulted that they would not 

believe me when I told them that there were other groups in the class who had the same 
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reading that they had.  The use of differentiated materials seemed to have a negative 

impact on the engagement level of these two students when they thought that they had 

been given remedial material, rather than the regular learning materials.  They did not 

seem to be as offended when they thought that they were receiving the average learning 

materials, as opposed to the advanced materials, during the first differentiated lesson.  It 

was very difficult to keep these students engaged in the learning for the remainder of 

class, and these two students ended up with two of the lowest grades on the unit 

assessment. 

Aside from these two students, however, most students were very engaged during 

this reading assignment and during the class discussion that followed it.  In my teaching 

journal, only three additional students, out of a total of ninety four, were mentioned as 

being off-task or not engaged in the activity.  Two of these students normally have a 

support teacher in the room to assist them, but she was absent the day of this lesson.  The 

third student had been absent for three days and had not yet had a chance to catch up.  

Students stayed on task and successfully completed the reading and corresponding 

worksheet. When doing a reading as a whole class, there are normally a few students in 

every class who display behavior indicating that they are not engaged in learning.  

Examples of being disengaged include being on the wrong page or gesturing across the 

room to another student.  Based on my journal entries, I did not observe any of these 

behaviors during the tiered reading activity.   

I also observed increased engagement from students who are normally minimally 

engaged in lessons.  For example, I wrote in my journal, “Table five was very successful.  

All students at that table showed a big improvement over their normal work, and were 
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on-task for most of the lesson” (Teaching Journal, 4/2).   I usually do reading 

assignments out-loud as a whole class to make sure that all students understand the 

content.  Tiering the reading allowed the students to work on the reading at their own 

pace in groups, rather than as a whole class.  I think that this made them more engaged 

during the lesson because they had to actively engage with the material themselves as 

opposed to just sitting back and listening to someone else read it.  I noted another impact 

on engagement in my journal,  

In my first period class I noticed more participation from some of the lower-level 

kids during the class review of the answers. I specifically noticed that one student, 

who rarely participates, was raising her hand a lot. I think these students ended up 

feeling more confident about their work” (Teaching Journal, 4/2). 

Many factors had an impact on student engagement during differentiated lessons.  

Students who were incorrectly placed into a tier, or who perceived themselves as being 

incorrectly placed, disengaged from the learning.  For example, “Students F and G did 

not get anything done.  The challenging work was way above their level, and they did not 

understand what to do” (Teacher Journal, 3/20).  The social dynamics of each tiered 

learning group also had an impact on student engagement.  After the first differentiated 

lesson I wrote, “Several students, such as Student D, shut down when they are in the 

wrong social setting.  Other students, like Student E, get very distracted in the wrong 

setting” (Teacher Journal, 3/19).  Differentiating instruction involved changing the 

normal classroom routine, which also had an impact on student engagement.  A support 

teacher who observed the first differentiated lesson noted,  
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One of the biggest problems with today’s lesson was that the students have gotten 

used to having instructions on the board when they walk in.  Changing the routine 

by assigning them to new seats at the beginning of class was very chaotic, and it 

was hard to get some of them refocused. (Teacher Journal, 3/19).   

Some students demonstrated increased engagement during differentiated lessons, 

while others demonstrated a decrease in engagement.  Some students demonstrated a high 

level of engagement during one differentiated lesson, and a lower level of engagement 

during another differentiated lesson. Based on this study alone, it is difficult to conclude 

how differentiated instruction impacted student engagement.  More thorough 

observations of student behavior over a longer period of time may yield more conclusive 

results.  Additionally, it may be beneficial to make observations about student 

engagement once students have become more acclimated to the routines involved in 

differentiated instruction.   

 

Effect on Student Attitudes 

A third goal of this research was to find out how differentiated instruction 

affected student attitudes about my class.  In order to answer this question I administered 

a pre and post treatment Likert-style attitude survey to students, which included open-

ended survey questions, and I conducted student interviews in focus groups.  The pre-

treatment survey was administered to all four of my science classes at the conclusion of a 

non-differentiated unit about Rocks and Minerals.  Four students were absent for this 

survey, resulting in a sample size of 90.  On the survey, a score of one was used to 

represent a very negative attitude, and a score of four was used to represent a very 
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positive attitude.  The average pre-treatment score was 2.85 out of 4 with a standard 

deviation of .57.  9% of students had an average attitude score that was less than two, 

indicating a negative attitude about science.  44% of students had a score between two 

and 2.9, indicating a slightly positive attitude. 46% of students had a score greater than 

three, indicating a very positive attitude.   

I administered the same survey at the conclusion of a unit of study about the 

inside of the earth, which included three differentiated lessons.  Several students were 

absent the day the survey was given, resulting in a sample size of 82.  The average post-

treatment Likert score was 2.63 out of 4, with a standard deviation of .57. This is .22 

(5.5%) lower than the average pre-treatment attitude score.  On the post-treatment survey, 

15% of students had an attitude score less than two, indicating a negative attitude about 

science class.  55% of students had an attitude score between two and 2.9, indicating a 

slightly positive attitude, and 30% of students had an attitude score greater than 3, 

indicating a very positive attitude about science class.  

9

44
46

15

55

30
0

10
20
30
40
50
60

1-1.9
Negative
Attitude

2-2.9
Slightly Positive

3-3.9
Very

Positive

%
 o

f S
tu

de
nt

s

 

Pre
Po

 

Figure 7.  Pre and post treatment attitude scores. 
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As shown in Figure 7, following treatment, 16% fewer students had a very 

positive attitude about science class, while 15% more students had a slightly positive 

attitude about science and 6% more students had a negative attitude about science class.  

This is consistent with the fact that the overall average attitude score dropped by 5.5% 

following treatment.  Additionally, only 23% of students had a higher attitude score 

following treatment, while 68% had a lower score and 9% of students had the same score.  

This change in attitude may be due to the perceived difficulty of class and the decrease in 

hands-on activities during the differentiated unit of instruction.  Both factors are 

discussed below.  

 On the pre-treatment survey, only 36% of students indicated that the difficulty 

level of science class was “just right” for them. One of my goals when differentiating 

instruction was to create tiered lessons so that this number would increase. My theory 

was that properly challenging students would improve their attitudes about my class.  

However, the percentage of students who felt that the difficulty of class was “just right” 

decreased by 9% following differentiated instruction, with only 27% of students selecting 

this answer.  Following the undifferentiated rocks and minerals unit, 20% of students 

indicated that class was “very easy” for them.  This number increased to 32% following 

the unit about the inside of the earth.  Sixty four percent of students indicated that the 

difficulty of both units of instruction was the same, while 28% felt that the inside earth 

unit was easier and 8% felt that it was harder.     

These numbers indicate that despite the fact that I placed students into tiered 

groups and had them use tiered instructional materials, 73% of students still did not feel 

properly challenged.  It is therefore difficult for me to conclude whether properly 
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challenging students will improve their attitudes.  However, since I have data about 

student attitudes and perceived level of difficulty, I can compare the attitude scores of 

students who selected “just right” to those that did not.  Despite the fact that this 

comparison is not specifically a result of my differentiated instruction, it can tell me if 

there is any relationship between the perceived difficulty of my class and student 

attitudes.    

 

Figure 8.  Attitude scores according to difficulty ranking. 

I calculated the average attitude scores shown in Figure 8 by compiling the data 

from both the pre and post treatment surveys.  Students who indicated that the difficulty 

of science class was “just right” had the highest average attitude score, which was 5.5% 

(.22) higher than the average of the entire sample (N=169).  In contrast, the average 

attitude score for students who wrote that the difficulty was not “just right” was 2.64, 

which is 8% lower than the average for students who felt that the difficulty of class was 

just right.  The average attitude score for students who responded that class was either 

very hard or very easy was the lowest score of any group shown in Figure 9.  Based on 
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this data, there seems to be some correlation between the difficulty of class and a 

student’s attitude about class.   Students who feel that class was very hard or very easy 

had a more negative attitude, while students who felt that class was just right had a more 

positive attitude.  Had I properly tiered instruction by making the difficulty of class “just 

right” for a higher percentage of students, there is a chance that attitude scores may have 

been higher.   

 Some students very clearly communicated that their negative attitude about 

science class was due to the fact that they already knew most of the information that I 

was teaching or that class was too easy for them.  On student surveys, there were 39 

mentions of class being too easy, second only to students writing about the desire for 

class to be more fun.  For example, one student wrote, “What we learn and all the work is 

sooo easy.”  During an interview one student said, “Sometimes science is a bit repetitive.  

Like one day we learn about plates and boundaries, and then the next day we learn about 

it and the next day too.”  The parents of some of the most gifted students have also 

communicated that their children still do not feel challenged in my class. 

However, even among the students who indicated that the difficulty of science 

class was just right, the average attitude score on the pre-treatment surveys (n=32) was 

3.03, while the average on the post-treatment surveys (n=22) was 2.89.    This difference 

indicates that there may be factors, other than the level of difficulty, which impacted 

student attitudes.  What other factors caused this shift? By reading student comments on 

attitude surveys and interviewing students in focus groups, it became clear that there are 

many factors, other than the difficulty of class, that contribute to a student’s attitude 
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about a class.   A list of these factors, which is based on student comments, is shown in 

Table 5. 

Table 5 
Explanations for student attitudes about science class 
 

 Some students had a more negative attitude about science class following the unit 

about the inside of the earth because the unit seemed less “fun” to them.  On the attitude 

survey, a response of usually to the statement “science class is fun” earned a score of four 

points, while a response of never was scored with one point.  The average response to the 

statement “Science class is fun” dropped from 3.04 pre-treatment to 2.66 post-treatment, 

which falls in between rarely and sometimes.  Additionally, a lack of fun activities, such 

as projects and lab-activities, or a desire for more of them, was mentioned 67 times on 

post-treatment surveys.  For example, one student whose attitude score dropped from 

3.57 to 2.29 wrote, “Can we please do more projects and experiments?”  Another student 

whose score dropped from 3.14 to 2.00 explained why she rarely likes class by writing, 

Explanations for student attitudes about science class: Times mentioned 

Want to have more fun activities such as: videos, projects, 
experiments,  games, group-work, Smartboard animations 

67 

Class is too easy/ we move too slowly/it is repetitive/I already 
know it/ I want more of a challenge 

39 

Content is interesting/we learn new things 21 

Content is not interesting 20 

Class is boring 12 

I am tired 6 

Class is fun 5 

I don’t like class because it is too hard 1 
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“Because it has to be more fun (projects).”  I asked the students who I interviewed how I 

could make class more interesting and enjoyable.  Out of the twenty students who 

responded, eighteen mentioned that we should do more “fun” activities, such as projects, 

movies, skits and lab activities.  One student, whose attitude score dropped from 2.14 to 

1.86 said, “It’s fun when we have hands on labs and movies.  Sometimes it’s like ugh, 

we’re writing more, and our hands get tired.” 

 The students were correct about the fact that the unit about the inside of earth had 

fewer hands on activities and projects.  During the Rocks and Minerals unit students 

participated in hands-on activities with rocks and minerals several times and they worked 

in groups to create a movie about a mineral using iMovie.  During the unit about the 

inside of the earth, there was one hands-on activity.  Students watched two movies and 

viewed a series of animations about plate movement.  The lack of hands-on activities was 

partially due to the nature of the unit and partially due to my struggle with developing 

differentiated lessons.  I spent so much time trying to figure out how to create the 

differentiated lessons that I put less time into planning hands-on activities for my 

students.  

Effect on Me 

 The final purpose of my research was to find out how differentiated instruction 

affected me.   The process of creating and teaching differentiated lessons had both 

positive and negative impacts on me and my teaching. The first noticeable impact of 

differentiating instruction was that planning a differentiated lesson took considerably 

more time than planning non-differentiated lessons.  On average, I spend one to two 

hours when planning for a non-differentiated lesson, and I spent approximately three to 
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six hours planning each differentiated lesson.   I have been teaching the same curriculum 

for the past three years and I am very comfortable with the lessons.  The curriculum 

comes with student worksheets and I save my own lesson materials from year to year.  

Planning non-differentiated lessons usually involves looking over my curriculum 

materials, making sure that any worksheets that need to be copied have been submitted to 

the copy room, updating any Smartboard or Power-Point slides and preparing lab 

materials.  When I sat down to plan out a differentiated version of these lessons, it took 

two to three times the amount of time. 

This extra time partially stemmed from the fact that planning each differentiated 

lesson required several steps.  I first had to determine which lessons would require 

differentiation.  As I looked over the Inside Earth unit, I tried to think about lessons 

during which some students would grasp the concepts very quickly while others might 

require more support and instruction with the same material.  I looked for opportunities to 

challenge the higher level thinkers, who are very rarely challenged in my class.  This step 

alone required much time and thought.  I got frustrated several times and had trouble 

figuring out which lessons to select.  Earlier in the year I had intended on differentiating 

several lessons in the Rocks and Minerals unit.  I came up with ideas, but was never able 

to fully develop the differentiated materials on time.  As I tried to come up with ideas for 

differentiating the Inside Earth unit, I became very nervous that once again I was not 

going to get the lesson materials developed on time.  On March 6th, I wrote the following 

in an e-mail to a colleague, “I know I have mentioned this a few times, but I am desperate 

for some help with creating my differentiated lessons.  I’m getting close to being at risk 

of not getting it done on time.”  I was so used to teaching the same lesson to all students 
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that I also felt unsure about how to challenge the higher level thinkers properly and how 

to create a differentiated lesson that would actually work.  Now that I am in my sixth year 

of teaching, I usually feel fairly confident in my teaching abilities.  However, I began to 

feel like I was not a very good teacher because I was having so much trouble coming up 

with one differentiated lesson.  

I eventually sat down with the colleague mentioned above, who is also my 

mentor, and she helped me select my first lesson for differentiation.  We selected a lesson 

from the regular curriculum that seemed like it would be too basic for some students in 

the class.  We then figured out a way to modify the process for more advanced students 

so that they would be challenged at higher levels of Bloom's taxonomy while learning the 

same content.  I noted in my journal, “N and I found a map in the old text-book that will 

allow the more advanced students to model the process that Wegener used when 

developing his ideas.  These students will have to examine Wegener’s evidence and then 

infer that the continents used to be joined together” (Teaching Journal, 3/7).  I also wrote 

in my journal that I felt relieved that I had finally selected a lesson for differentiation.  

 Over the next several days, I worked on creating the instructional materials for 

the tiered lesson.  This process was once again more time consuming than my usual 

lesson planning because I wanted to make sure that students would be able to work 

through the lesson with minimal teacher assistance.  After creating the differentiated 

materials, I then had to determine the criteria I was going to use for placing students into 

tiered groups and I had to create the tiered groups. Since my students sit at tables of four, 

I also had to factor in all of the social components when grouping students.  I wrote, 

“Placing students into new groups is very challenging.  There are so many social factors 
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that I have to consider in addition to the readiness levels” (Teacher Journal, 3/13).  I then 

had to ask myself how I was going to manage a differentiated classroom.  I articulated 

these concerns in my journal, “I am having a hard time figuring out how to split the 

students into groups.  I want to hide the tiering as much as possible because I am not sure 

how students are going to react to it” (Teaching Journal, 3/14).  

The next two differentiated lessons that I developed also required a considerable 

amount of planning time.  For example, for the third tiered lesson I rewrote a reading 

assignment from the regular text-book.  On March 30th I wrote the following in my 

journal, “I spend about two hours last night trying to type up the modified text-book 

reading.  I am happy with where it is at so far, but now I am stressed about getting it done 

on time and copied for Monday.”  Creating this tiered reading required approximately six 

hours of time.  Since the tiering for this lesson was based on reading level, I also spent 

several prep periods meeting with the sixth grade English teacher and the two sixth grade 

support teachers to get their input about how to group students.  

The time required for planning out so many components for one lesson meant that 

I spent less time planning out other non-differentiated lessons and that student work that I 

needed to grade got neglected.  I also spent less time planning out my seventh grade 

lessons, and noted in my journal, “I feel so disorganized right now.  Planning the 

differentiated lessons is taking up so much of my time that I feel like I have not put 

enough thought into my seventh grade lessons” (Teacher Journal, 3/22).  Conversations 

with two support teachers who are in my classroom on a daily basis confirmed that I 

seemed more stressed out and disorganized during the week leading up to my first 

differentiated lesson.   
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 Being successful with a differentiated lesson required me to be extremely 

organized.  During my first differentiated lesson, for example, I needed to have a strategy 

prepared for dividing students up into new groups, handing out tiered learning materials, 

and giving instructions to two different groups of students.  I was not very successful at 

this during the first differentiated lesson, and as a result I became frazzled and felt more 

disorganized.  I recorded the following example in my journal, “I started out today’s class 

with students in their seats from yesterday, but I had two students share their inside earth 

story books with the class before starting the lesson.  Frankly, I needed more time to get 

the materials ready” (Teacher Journal, 3/20).  Later that day I wrote, “The two advanced 

groups seemed to work better in this class, probably because I was more organized” 

(Teacher Journal, 3/20).  During the next two differentiated lessons, I was more prepared 

for these challenges.  I developed a strategy for making the tiering more invisible and for 

more efficiently dividing students into groups.  All students followed the same set of 

instructions during these differentiated lessons, and I felt like I was able to help the 

students who needed my assistance.  Following the second differentiated lesson I wrote, 

“I had to help a few students get started, but I felt like I was able to circulate around the 

room and help all of the groups” (Teacher Journal, 4/2).   

Differentiating instruction also had an impact on the way that I taught class.  I 

struggled during my first differentiated lesson and wrote in my journal "It was difficult to 

assist all of the students who needed assistance.  I wish I had checked on the groups more 

because I am not sure about the quality of their work" (Teacher Journal, 3/19).  On the 

second day of the first tiered lesson I also wrote, “This was once again a frustrating 

experience in this class.  It was almost unmanageable” (Teacher Journal, 3/20).  I had 
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been hoping that the use of tiered groups would allow me to be more available to students 

who needed assistance, but this was not the case during the first differentiated lesson.   

My management skills improved for the second and third tiered lessons, and both 

classroom support teachers agreed that the lessons went much more smoothly.  During 

the third tiered lesson, for example, very few students noticed that there were two 

different versions of the reading. I learned from the mistakes that I made during the first 

differentiated lesson, and I was much more successful at dividing students into groups 

during the third lesson.  The more organized I felt, the more time I had to work with the 

students that I had assigned to the lowest tier.  With each differentiated lesson that I 

taught, my level of comfort went up and my level of frustration went down.   

 

INTERPRETATION AND CONCLUSION 

 

This study examined the effects of differentiating instruction in a mixed-ability 

sixth grade earth science class (N=94). The treatment for this research involved 

differentiating three lessons from a unit of study about the inside of the earth.  I 

differentiated instruction by creating tiered learning materials and assigning students to 

tiered learning groups. Likert style surveys, free-response survey questions, student 

interviews, unit test scores and teacher observations, were all used to gather data about 

the impact of this treatment. 

 How did differentiating instruction affect student achievement? Differentiating 

three lessons within a unit of study had a mixed impact on student achievement.  

Differentiated instruction had the most positive impact on lower achieving students. 

Thirteen students scored below an eighty on the test following the non-differentiated unit 
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about rocks and minerals.  Sixty two percent (n=8) of these students had higher scores on 

the test following the differentiated unit about the inside of the earth.  Differentiated 

instruction did not have as positive an impact on student achievement for the remaining 

students.  Only 30% (n = 6) of students who had scored an 80-89 on the Rocks and 

Minerals test had higher scores on the Inside Earth test.  Similarly, only 18% (n= 11) of 

students who scored 90 or above on the Rocks and Mineral test had higher scores on the 

Inside Earth test.  Overall, 68% (n= 64) of my students had lower test scores following 

differentiated instruction.   

 There are several factors that may have contributed to this decrease in 

achievement.  The content included in the differentiated Inside Earth unit was more 

abstract than the content in the non-differentiated Rocks and Minerals unit.  The Rocks 

and Minerals unit included several hands-on explorations with rocks and minerals, while 

the Inside Earth unit only included one hands-on modeling activity.  Data from attitude 

surveys indicates that only 8% of students felt that the differentiated unit about the inside 

of the earth was harder than the non-differentiated unit about rocks and minerals.  As a 

result, some students may not have adequately prepared for the Inside Earth unit test.  It 

is, therefore, difficult to determine how much of an impact the three differentiated lessons 

had on overall student achievement.   

In future studies I would gather more data to gain a better understanding of how 

differentiated instruction affects student achievement.  For example, I would assess 

student understanding of scientific concepts following each differentiated lesson, as 

opposed to only gathering data from unit test scores.  Many factors, such as a student’s 

home environment, can affect success on a unit test.  Assessing student understanding 
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following the differentiated lesson might give me a more accurate picture of how well a 

student understood the lesson content.  In this study I had to make assumptions about 

why certain students had very low test scores or why their scores increased or decreased.  

In future studies, I would interview those students to get their perspective about their own 

achievement.  They might be able to tell me that they did not study at all, for example, or 

that they have trouble memorizing vocabulary words.  These interviews would help 

clarify which students were affected by the treatment, as opposed to other factors.  In 

future studies I would also give students a short questionnaire asking how long they spent 

studying for the test and how confident they felt about the material.  This might provide 

me with data about which students felt that they already knew the material well from 

class, and which students had to put in a significant amount of their own time to 

understand the material.  Such a questionnaire may also help explain why some students 

had high or low test scores.  

 How did differentiating instruction affect student engagement? Differentiating 

instruction had a mixed effect on student engagement.  The average self- reported student 

engagement score increased by .05 out of 4 (1%).   Only 50% of students reported being 

more engaged during the differentiated unit, while 41% reported being less engaged and 

9% reported being equally engaged.  Observed engagement varied by the lesson.  Student 

engagement increased during the tiered reading activity and tiered analysis questions, as 

evidenced by on-task behavior and participation in class discussions.  Several students 

who usually refrain from participating in class discussions felt confident enough to 

contribute to the class discussion following the tiered reading assignment.  However, 

differentiated instruction caused some students to disengage from learning.  Deviation 
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from the normal classroom routine and being asked to work with a new group of students 

may have contributed to disengaged behavior in some students.  Additionally, some 

students disagreed with being placed in a lower tier and disengaged from learning as a 

result.  Other students who were placed in the wrong tiered group disengaged because the 

assignment was too difficult for them.   

 Most of the above mentioned causes of disengagement can easily be addressed, 

leading me to believe that differentiated instruction still has the potential to increase 

student engagement.  As I differentiate instruction more frequently in my classroom, I 

anticipate that students will become more used to the routines involved and with the 

challenges of working with a new group of students.  I also anticipate that I will become 

better at assigning students to the proper tier and at adjusting student placements when 

needed.   

 In future studies, I would gather more data about student engagement.  For 

example, I would ask students to answer open-ended survey questions in order to give me 

a deeper understanding of the factors impacting student engagement.  I would also 

include more questions about engagement in my focus group interviews, and I would 

make sure to interview student outliers.  I was interested in finding out if students would 

be more or less engaged during differentiated lessons or non-differentiated lessons.  In 

future studies I would have students complete a self-assessment about engagement at the 

conclusion of each differentiated lesson and at the conclusion of several non-

differentiated lessons, as opposed to waiting until the end of a unit.  In order to gain a 

more accurate picture of student engagement, I would ask another teacher to observe 

student engagement during differentiated and non-differentiated lessons.  Alternatively, I 
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would video-tape these lessons and then observe student engagement.  In future studies, I 

would also use a rubric in order to make more accurate and quantitative observations of 

student engagement.  

How did differentiating instruction affect student attitudes about science class? 

Differentiating three lessons during the Inside Earth unit improved student attitudes about 

science class for a very small percentage of students.  Only 23% of students had a higher 

attitude score following treatment.  Sixty eight percent of students had a lower attitude 

score and 9% had the same score.  However, data collected during this study did provide 

valuable insight about the relationship between the perceived difficulty of class and 

student attitudes.  Based on data from pre and post treatment attitude surveys, I can 

conclude that properly challenging students can improve their attitude about my class.  

This conclusion is based on the fact that students who indicated that the difficulty level of 

science class was “just right” had the highest attitude scores, while students who 

indicated that the difficulty level of science class was either very easy or very hard had 

the lowest attitude scores. Only 27% of students identified the difficulty level of science 

class as just right on the post-treatment survey, indicating that the treatment lessons from 

this study did not succeed in properly challenging most students. 

Based on student interviews and responses to open-ended questions, student 

attitudes are also influenced by the presence or absence of “fun” activities.  It is possible 

that an increased amount of projects and hands-on activities would have an equal or 

greater impact on student attitudes than the challenge level of class alone.  It is also 

possible that the positive impacts of properly challenging students by differentiating 

instruction may be overshadowed by a lack of hands-on activities.  More research is 
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needed in order to determine how a combination of differentiated instruction and hands-

on activities would impact student attitudes.     

How did differentiating instruction affect me? Differentiating instruction had both 

positive and negative effects on me. Planning differentiated lessons took me 

approximately three times longer than planning non-differentiated lessons (Teacher 

Journal, 3/30).  The extra time spent planning these lessons took away from planning 

time for non-differentiated lessons, raised my stress level, and lowered my confidence 

level.  I included less hands-on activities during the differentiated unit of instruction, and 

I struggled with learning how to select, plan, and implement differentiated lessons.  I was 

not fully successful in properly tiering instruction, assigning students to tiered groups or 

managing the differentiated lessons.  However, journal entries and interviews with my 

colleagues indicate that my confidence level rose and my management skills improved 

with each differentiated lesson.  With each differentiated lesson, instruction was also 

more accurately tiered, and students were more accurately assigned to tiered groups.  

Despite the fact that differentiating instruction was a challenging experience for me, I am 

excited to improve my differentiation skills and incorporate it into my instruction more 

frequently.  

There are several questions that I would like to examine in future research.  I did 

not succeed at properly challenging a higher percentage of my students.  Nine percent 

fewer students felt that the difficulty of science class was just right following treatment.  

How can I ensure that my students are being properly challenged?  What types of 

learning materials and lessons are more challenging for students?  How will students 

respond to being given more challenging material? Many students indicated that the lack 
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of hands-on activities during the differentiated unit was the cause of their negative 

attitudes about class.  How will incorporating more hands-on activities in science class 

affect student attitudes, engagement and achievement?  How will incorporating 

differentiated hands-on activities and projects affect student attitudes, engagement, and 

achievement? Working in tiered learning groups required students to work more 

independently.  How can I improve my students’ ability to work more independently?  

Once they have more independent learning skills, will differentiated instruction have a 

more positive affect on them and on me? As I become better at differentiating instruction, 

I would also like to reassess how tiering instruction according to readiness level impacts 

student achievement, engagement and attitudes.   

 
VALUE 

 
I found this research project to be very valuable in many different ways.  I learned 

a great deal about different methods of differentiation and the multitude of ways that I 

can incorporate it into my classroom. By implementing this method in my own 

classroom, I learned which aspects of differentiating instruction are the most challenging 

for me, and which aspects are the most challenging for my students.  I learned several 

valuable lessons about the importance of: working with other teachers, properly 

challenging students, incorporating fun activities, frequent assessment, and teaching 

students how to be independent learners.  I also developed new learning materials that I 

plan on using in the future. 

 One benefit of this project was that it made me more enthusiastic about 

collaborating with other sixth grade teachers at my school.  In order to develop my 
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differentiated lessons, I had to consult with other sixth grade teachers. This was the first 

time in my six years of teaching that I worked with the English teacher to determine the 

difficulty of a reading assignment. Collaborating with the English teacher for a reading 

comprehension lesson makes sense, and I plan on continuing this practice for future 

lessons that involve reading for content.  I also plan on using the tiered reading materials 

that I created and I plan on creating more tiered reading materials for other lessons.  

  Another valuable lesson that I learned from this research is that I am not 

challenging my students enough. I would like to learn how to better assess the readiness 

of each student and how to challenge them in the most appropriate way.  More frequent 

assessment might give me a more accurate picture of student understanding and 

capabilities, which would enable me to challenge each student more appropriately.  

Differentiating instruction also required me to frequently determine the readiness levels 

of students for particular lessons.  This has caused me to think more thoroughly about 

what I expect students to know and be able to do for each lesson.  I now think about the 

fact that something as simple as the ability to read and follow a procedure can have a 

significant impact on student learning.  

Student comments on surveys and during interviews reminded me that middle 

school students have a better attitude about class when they feel like class is fun.  My 

differentiated unit of instruction lacked hands-on activities and projects.  Since 

completing this study, I have already started to incorporate more hands-on learning 

experiences into my classroom in order to better engage my students and improve their 

attitudes.  Being properly challenged also had a significant impact on student attitudes.  I 

am, therefor, interested in learning how to differentiate hands-on activities and projects.   
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The results of this study have convinced me to incorporate differentiated 

instruction into my classroom next year.  Despite the many struggles that I experienced 

when planning and implementing differentiated lessons, I plan on reusing the tiered 

instructional materials that I developed for this study.  This study confirms for me that 

many students do not feel properly challenged in my classroom and that this has an 

impact on their attitudes about my class.  However, I also recognize that differentiating 

instruction had some negative impacts on both me and my students.  I would like to learn 

more about differentiating instruction and participate in more professional development 

about this method of instruction in order to minimize the negative impacts on both me 

and my students.  For example, I would like to learn how to introduce my students to the 

concept of tiering so that they will not get offended by their group assignments or care as 

much about which students are placed into each learning group. Introducing tiered 

learning groups at the beginning of the school year may help students view it as a regular 

classroom routine.  I have also read about activities that can be done with students to help 

them realize that each individual learns at his or her own pace.  I have learned the value 

of assessing how well I am challenging the students in my classroom, and I am more 

aware of the fact that each student in my classroom has his/her own learning needs.  

This project made me realize that I am still in the process of learning how to 

differentiate instruction.  I cannot just read a few books about differentiating instruction 

and expect to be an expert at it.  I now realize that I need more training and I plan on 

seeking out professional development opportunities so that I can improve my skills.  I 

anticipate that differentiating instruction will have more positive impacts on both me and 

my students as I become more comfortable with it.   
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APPENDIX A 
 
 

ACTIVITY 40: HIGHER TIER 
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Name:    Date:    
 
Step One:  List Your Observations (You may use an Atlas for these questions.) 
 
 
1.  Where are the glossopteris fossils located?  Be specific: 
___________________________ 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
 
2.  Where are the glacial deposits located?  Be specific. 
______________________________  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
 
3.  Where are the folded mountains located?  Be specific: 
____________________________  
 
________________________________________________________________________
__ 
 
________________________________________________________________________
___ 
 
 
4.  Where are the coal beds located?  Be specific. 
___________________________________  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
__ 
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5.  Use this space to list any other observations that you would like to make about the 
map. 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
__ 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
 
Step Two:  This background information may help you understand the map: 
 
1) Glossopteris Fossils: 
 
A fossil is any trace of an ancient organism that has been preserved in rock.  Glossopteris 

was a plant that flourished 250 million years ago.  According to fossil evidence, this plant 

had seeds that were too large to be carried by the wind and too fragile to have survived 

being carried by ocean waves.  Glossopteris lived approximately 299 million years ago, 

and the first fossils of this plant were discovered in 1824.  Evidence from fossilized tree 

rings shows that this plant grew during the spring and summer, but not during the winter.  

Evidence also suggests that this plant shed its leaves every fall.  Glossopteris fossils were 

discovered in Antarctica in 1912 by Austrian geologist Eduard Suess and his team of 

explorers.   

 
2) Glacial Deposits and Striations 
 
Scientists can infer the past locations of glaciers by looking for glacial deposits and 

scratches on rocks called striations.  Continental glaciers are thick layers of ice that   

cover hundreds of thousands of square kilometers. 

 
3) Coal Beds 
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Coal forms when large numbers of dead plants in swampy areas pile on top of each other.  

Over millions of years, sediments layer on top of the dead plants.  These types of swampy 

areas existed in tropical or subtropical areas.  

 
 
4) Folded Mountains 
 
Areas on the map labeled “folded mountains” represent mountain ranges with very 

similar characteristics.  For example, these mountains are made of the same types of rock, 

that are the same age and that have very similar folds in them.   

 
 
 
 
 
 
 
Step Three: Answer the following questions. 
 
1.  Is there anything strange about the location of these fossils? If yes, what?  If not, why 
not? 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___  
 
 
2. Is there anything strange about the location of the glacial deposits? If yes, what?  If 
not, why  
 
not? 
________________________________________________________________________  
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________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___  
 
 
3.  Is there anything strange about the location of the coal beds? If yes, what?  If not, why  
 
not? 
________________________________________________________________________  
 
________________________________________________________________________
___  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___ 
 
4. Is there anything strange about the location of the folded mountains? If yes, what?  If 
not, why not? 
________________________________________________________________________  
 
________________________________________________________________________
___  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___  
Part Four: Develop a hypothesis to explain your observations.  
 
________________________________________________________________________
___ 
 
________________________________________________________________________
___  
 
________________________________________________________________________
___  
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________________________________________________________________________
___  
 
________________________________________________________________________
___  
 
________________________________________________________________________
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APPENDIX B 
 
 

ACTIVITY 40: TEXT BOOK PAGES 
(Taken directly from SEPUP, 2006, p. D-23 – D-26) 

 

 

 

 

 

 

 

 



 63 

 



 64 

 

 

 

 



 65 

 

 

 

 



 66 

 

 

 

 

 

 

 

 

 

 



 67 

 

 

 

 

 

 

 

 

APPENDIX C 
 
 

EARTH’S SURFACE THROUGH GEOLOGICAL TIME 
(Taken directly from SEPUP Teacher’s Guide, 2006, p. D-57) 
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Please read this letter and do what it says  
before continuing your work from yesterday. 

 
Yesterday I heard some of you asking why it was important to list your observations 
about the map, so I would like to give you a little bit more background information about 
the map that I had you look at. 
 
Around the year 1914 there was a scientist named Alfred Wegener who looked at a world 
map and noticed something that many other people had noticed before.  You might also 
notice the same thing if you look at the world map.  Ignore all of the evidence that has 
been added to your map, and just look at the shapes.  What do you notice? Record this 
observation on page one (#5) of your booklet.  Scientists always share their observations 
by writing in full sentences, so make sure that your observation is also in a full sentence. 
Now make sure to support your observation with a specific example.  The example 
should also be written in a full sentence. *Once you have written this down, find the 
colored paper that says “Answer #5.”  Lift up the flap to find out if your answer was 
correct. 
 
Wegener became curious and wanted to know more.   He decided to do some research to 
see what other scientists had to say about his observation.  Scientists usually go through 
this research process any time they want to find out more about something.  Wegener 
learned about the locations of Glossopteris fossils, coal beds, folded mountains and 
glacial deposits from his research.  He found out about Glossopteris from one scientist, 
coal beds from another scientist, etc. Wegener found out even more about extinct plants 
and animals in addition to what is shown on your map.  Wegener then put all of this 
information together.  I don’t know if he actually did this, but I always imagine him 
recording all of this information on a map, just like the one you are looking at.  
Remember, there was no internet back in 1914 so it was a big deal that Wegener put all 
of this research together.   
 
Wegener found much of the information that you see on your map very puzzling.  The 
second page of your packet asks you if anything is strange about the locations of the 
Glossopteris fossils.  Some of you may remember learning about Pangaea in third grade, 
but that idea did not exist in 1914.  Most people thought that the world always looked the 
same way that it does today.  They thought that the continents have always been in the 
same place as they are now.   
 
The third page of your packet asks you if you notice anything strange about the locations 
of the Glossopteris fossils.  Make sure that you have read page two before you try to 
answer these questions.  When you answer these questions, I want you to imagine that 
you are Alfred Wegener.  What may have seemed puzzling or strange to Wegener about 
the locations of the fossils, coal beds, glaciers, and folded mountains?  Make sure to 
record your answers in full sentences that another person could read and understand what 
you wrote.  Scientists need to be able to communicate their ideas clearly to other people, 
and that includes writing in full sentences! *Once you have answered the first question, 
find the colored paper that is labeled “Answer 1.”  Lift up the flap to reveal the answer. 
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Now answer questions 2, 3 and 4 on page three.  Find the pieces of paper hanging up 
that are labeled Answer 2, Answer 3, and Answer 4 and check your answers. Make sure 
to correct any mistakes that you made and remember to communicate clearly by writing 
in full sentences. 
 
When scientists are confused by what they see, they often come up with an idea to 
explain all of the things that seem puzzling to them.  This is exactly what Wegener did.  
He came up with one idea that would explain all of the strange things that you see on 
your map.  We sometimes call this idea a hypothesis, which is another way of saying an 
educated guess based on evidence.  You have the evidence on your map.  Now it’s your 
turn to come up with a hypothesis to explain everything.  A hypothesis needs to be 
written in a full sentence so that other scientists can understand it and test if it is true.  If 
you are having trouble writing your hypothesis, find the piece of paper that is labeled 
“Hypothesis” for a hint.  You will be handing in your hypothesis so that I can read it 
over.   
 
During this activity you went through the same process that Wegener went through in 
1914 (just much faster!). You did some research, made and recorded your observations.  
Then you examined the data and asked questions about it.  You then used the data to 
come up with a hypothesis.  I hope you enjoyed your time walking in the footsteps of 
Alfred Wegener! 
 
-Mrs. Kinsberg  
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APPENDIX E 
 
 

ACTIVITY 44 ANALYSIS QUESTIONS 
(Modified from SEPUP, 2006, p. D-40 – D-41) 
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Activity 44 Analysis Questions 
Name: ______________________________________________  Class: _______  Date: 
___ 
 

Answer all questions in FULL SENTENCES on a separate sheet of paper. 
Your answers will be collected. 

 
1) Are the sizes and shapes of the continents the same as the sizes and shapes of the 

plates?  

Support your answer with a specific example from Student Sheet 44.2. 

 

 

2) What is the relationship between earthquakes, volcanoes, and plate boundaries? 

 

 

3) In Activity 36, “Storing Waste,” you learned that Nevada has the fourth highest 

number of earthquakes per year in the U.S. Which state would you predict to have a 

higher risk of earthquakes: Washington or Texas? Why? 

 

 

 

 

 

 

 

4) In Activity 40, “The Continent Puzzle,” the country of India was a separate puzzle 

piece. Use the information on Student Sheet 44.2 to help you explain why. 
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ACTIVITY 44: ANALYSIS QUESTIONS B 
(Modified from SEPUP, 2006, p. D-40 – D-41) 
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Activity 44 Analysis Questions 
Name: _________________________________________ Class: _______  Date: 
_________ 
 
 

 

 

 

 
 
 
 

Answer all questions in FULL SENTENCES on a separate sheet of paper. 
Your answers will be collected. 

 
1) Look at student sheet 44.2 (the map).    

a) Are the plates the same shapes and sizes as the continents? 

b) Support your answer by writing about one specific continent that is or is not the 

same shape as the plate that it is a part of.  

 

2) Write down the correct sentence on your paper: 

a) Volcanoes and earthquakes occur in random places all over the world and they 

have nothing to do with plate boundaries.   

 b) Volcanoes and earthquakes usually occur on or close to plate boundaries.  

 c) Volcanoes and earthquakes usually occur far away from plate boundaries. 

d) Earthquakes usually occur on or near plate boundaries, but volcanoes occur in 

random places all over the world. 

 

Vocabulary: 
 
Plate = a section of the lithosphere.  Earth’s lithosphere (crust and upper mantle) is 
broken into pieces, and we call each piece a plate. 
 
Plate boundary=a place where there is a crack in Earth’s lithosphere.  This is the border, 
or crack, between two plates. 
 
*** If you are confused about either of these words, please tell Mrs. Kinsberg BEFORE 
you answer the analysis questions. *** 
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3) In Activity 36, “Storing Waste,” you learned that Nevada has the fourth highest 

number of earthquakes each year in the U.S. Look at the picture below and your world 

map.  Find America on your world map. (Remember to answer the questions in full 

sentences.) 

 

a) Which state is closer to a plate boundary, 

Washington or Texas?  

b) Do you think that Washington gets more 

earthquakes or that Texas gets more earthquakes? 

c) Explain why.  

 

 

Challenge Question: When we used puzzle pieces to model Wegener’s idea of 

continental drift, the country of India was on its own puzzle piece. Find India on your 

world map.  (If you do not know where it is, ask Mrs. Kinsberg to show you.)  Why do 

you think India was on its own puzzle piece? 
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APPENDIX G 
 
 

ACTIVITY 45: TEXT BOOK READING 
(Taken directly from SEPUP, 2006, p. D-42 – D-46) 
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APPENDIX H 
 
 

MODIFIED READING 
(Modified from SEPUP, 2006, p. D-42 – D-46) 
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APPENDIX I 
 
 

DIRECTED READING TABLE 
(Taken directly from SEPUP Teacher’s Guide, 2006, p. D-101) 
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APPENDIX J 
 
 

ATTITUDE SURVEY 
 

 

 

 

 

 

 

 

 

 

 

 



 92 

 

 

 

 



 93 

 

 

 



 94 

 

 

 

 

 

 

 

 

 

APPENDIX K 
 
 

ENGAGEMENT SURVEY 
(Modified from Wellborn, 1991) 
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APPENDIX L 

 
 

ROCKS AND MINERALS UNIT TEST 
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APPENDIX M 
 
 

INSIDE EARTH UNIT TEST 
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INTERVIEW QUESTIONS 
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Interview Questions 

 

1.  What classes do you enjoy this year?  Why do you enjoy them? 

2. Do you feel challenged in any of your classes this year?  

a. Which ones? 

b.  What makes them challenging?   

c. Does that make you like the class less? More?   

d. Do you feel like you have to work hard during those classes or only at 

home? 

3. Do you think that science class is easy, hard, or just right this year?  

a. What makes it easy or hard? 

4. How would you feel if your teacher divided the class into groups and gave each 

group different work to complete? 

5. What can I do to make science class more interesting and enjoyable for you? 
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