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Site 1:  Qualitative Data  
 
To address students' perceptions of the mathematics classroom practices, data 

were collected through a survey at the conclusion of the course that included open-ended 
questions probing students' perceptions of their experiences with the curriculum. 

 
To ensure fidelity to the treatment, data were collected through the following 

methods: 
 
Observations.  Each class (both control and treatment) was observed at least 

three times a week for an hour (for a total of at least 9 hours per class) by a trained 
observer using the Unclogging the Mathematics Pipeline Classroom Observation Scale 
(De Wet & Gubbins, 2006) to determine the extent to which the teacher utilized the 
curriculum appropriately and to describe teacher behaviors (such as "provides clear and 
measurable objectives; uses a variety of tools to reason together about Algebra; reflects 
on students' reactions to lessons").  The observation scale was developed from the 
National Council of Teachers of Mathematics Professional Standards for Teaching 
Mathematics.  The observation scale utilized a 5-point Likert Scale (strongly disagree, 
disagree, neutral, agree, strongly agree) and also allowed room for general observations 
and comments. 

 
Teacher Logs.  Teachers were asked to maintain logs to record reactions to 

lessons and provide evidence of how the implementation matched the specific 
intervention.  

 
Data Analysis 
 
Quantitative Data 

 
A between-subjects analysis of covariance was performed on mathematics 

achievement.  The independent variable was treatment status (treatment or control) for 
each research question.  Covariates were pre-measures for the ITBS (research question 1), 
the Algebra aptitude (research question 2), and attitudes (research question 3).  The 
dependent variable for questions 1 and 2 was the end-of-unit post assessment and for 
research question 3 was the post attitudinal measure.  Analyses were performed with 
SPSS 15.0 Windows, weighting cells by their sample sizes and adjusting for unequal n. 

 
Site 1:  Qualitative Data 

 
To make sense of the large amount of data resulting from the students' responses 

to open-ended survey questions, qualitative data were analyzed using an inductive 
approach to analysis (Patton, 1990).  In inductive analysis, patterns, themes, and 
categories of analysis emerge from the data rather than being imposed prior to data 
collection and analysis (Patton, 1990, p. 390).  As patterns and themes emerged during 
data coding, categories were developed.  Categories were then refined, collapsing 
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seemingly overlapping categories and renaming as necessary.  From these categories, the 
study results were derived. 

 
Results 

 
Quantitative Data 

 
Quantitative data from 83 students were analyzed (41 control group; 42 

experimental group).  Of these students, some of the students were from the Site 1:  
University of Virginia summer pilot research study.  A subset of data from Yale 
University's after-school pilot research study (Site 2) was included in the quantitative 
analyses for Section B of this research monograph. 

 
First, assumptions of normality of sampling distributions, linearity, homogeneity 

of variance, homogeneity of regression, and reliability of covariates were evaluated.  
Results indicated all assumptions were met satisfactorily.  Tables 31 presents the 
descriptive statistics for the post-unit assessment. 

 
 

Table 31 
 
Descriptive Statistics for Post-unit Assessment 
 

Condition Mean Std. Dev. N 
Control 9.34 2.65 41 
Experimental 8.45 2.66 42 
Total 8.89 2.68 83 

 
 
Research Question 1:  Do students who participate in the mathematics 

intervention outperform control students on a measure of mathematics achievement after 
taking into account pretreatment mathematics achievement differences? 

 
After adjustment by the ITBS covariate, there was no statistical difference 

between the treatment group and the control group on the end-of-unit assessment 
(power=.49). 

 
Research Question 2:  Do students who participate in the mathematics 

intervention outperform control students on a measure of mathematics achievement after 
taking into account pretreatment Algebra aptitude differences? 

 
After adjustment by the Algebra aptitude covariate, there was no statistical 

difference between the treatment group and the control group on the end-of-unit 
assessment (power=.51). 
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Research Question 3:  Do students who participate in the mathematics 
intervention have higher attitudes toward mathematics than control students after taking 
into account pretreatment attitude differences? 

 
After adjustment by the pretreatment attitude covariate, there were no statistical 

differences between the treatment group and the control group on any of the four 
attitudinal subscales. 

 
Site 1:  Qualitative Data 

 
Qualitative data are from Site 1, which is the University of Virginia summer 

Algebra intervention program only. 
 

Fidelity to the Treatment 
 
Classroom observations and teacher logs indicated that the 2 treatment teachers 

were largely successful in implementing the treatment with fidelity; neither teacher was 
observed making any significant adjustments to or modifications of the curriculum.  In 
fact, both teachers expressed liking having a very directed and detailed set of lesson plans 
from which to work, as they believed it saved them a great deal of planning time.  One 
teacher commented to an observer, "I don't look at this at all over the weekend.  I can just 
come in on Monday and teach right from the script."  Because these sites were 
implementing the treatment during summer school, both treatment teachers expressed 
pleasure at not having to do any planning overnight.  Both teachers expressed a desire to 
have curriculum like this all year. 

 
While both treatment teachers were successful in following the steps in the 

lessons, this did not ensure that they rated high on the Classroom Observation Scale.  
One teacher followed the curriculum closely, but did not ask many questions of students 
beyond those elucidated in the lessons and did not push students to make connections to 
prior learning.  The second treatment teacher expressed on several occasions to an 
observer that she felt there were many students taking the class who were not "up to this 
level," but made no attempts to accommodate those learners.  She provided help to those 
students when they asked for it, but did not otherwise make adjustments for them. 

 
Both treatment teachers, however, were impressed by how engaged the students 

seemed in the curriculum and the activities.  Both teachers noted in their logs that the 
students enjoyed using their calculators and had mastered them quickly.  Both teachers 
believed that the graphing calculators, in particular, provided students with important 
entry points to understanding math. 

 
The control teachers were as vocal as the treatment teachers about how much they 

like the Connected Mathematics series and, in particular, the ease with which a teacher 
could follow and implement the lessons.  Like the treatment teachers, the control teachers 
stuck closely to the outlined lessons. 
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Research Question:  What are students' perceptions of the mathematics classroom 
practices in the mathematics intervention? 

 
Overwhelmingly, students expressed being very satisfied with their experiences 

within both the treatment and the control groups.  Responses from each group will be 
shared separately by survey question. 

 
Survey Question #1:  "If a friend asked you about this math program, what 3 

words would you use to describe the program?" 
 

Control Group on Survey Question #1 
 
In response to Question #1 on the Classroom Practices Survey, nearly every 

student in the control group included "fun" as one of their descriptors.  The next most 
common descriptor was "interesting/exciting," and the third most common descriptor was 
"challenging/hard."  No control group students included any negative descriptors of the 
program in response to Question 1#. 

 
Treatment Group on Survey Question #1 

 
Overwhelmingly, like the control group, in response to survey Question #1, the 

treatment group students described the math program as "fun."  Nearly every student in 
the treatment group included "fun" as one of the three descriptors of the program that 
they were asked to list.  The second most common descriptor of the program was 
"challenging/hard," and the third most common descriptor of the program was 
"helpful/useful." 

 
While no control group students included any negative descriptors in response to 

Question #1 on the survey, a few treatment group students did.  A few students described 
the program as "confusing," and a few used general statements about their enjoyment 
level of the program, such as "not so fun." 

 
However, overall, treatment group students, like control group students, expressed 

a great deal of satisfaction with and enjoyment of the math program in which they 
participated. 

 
Survey Question #2:  "Describe the activity or activities that you did in this class 

that helped you learn the most math." 
 

Control Group on Survey Question #2 
 
In response to Question #2 on the Classroom Practices Survey, the most common 

responses of the control group students were, "graphing" and "tables" or a combination of 
the two.  Numerous students also indicated that they learned best "when we learned how 
to do things with the calculator." 
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Treatment Group on Survey Question #2 
 
The most common response of treatment group students to Question #2 was that 

using the graphing calculator was most helpful to them in learning math.  Other students 
noted that doing the Equate puzzles was helpful to them.  Other students were more 
general in their responses, indicating that "equations" were helpful to them, as was 
"graphing."  A few students noted that the structure of the class was helpful to them in 
learning—"learning as a group" and "taking breaks" were both noted be several students 
as aiding in the learning process. 

 
Survey Question #3:  Describe the activity or activities that were least helpful to 

you in learning math. 
 

Control Group on Survey Question #3 
 
Control students were less in agreement about the activity or activities that were 

least helpful to them in learning math than they were about those activities that helped 
them.  Many students indicated that there were no activities that were not helpful to them 
(e.g., "There were no activities that were not helpful").  Interestingly, the majority of 
students who cited a particular activity that was not helpful to them in learning math cited 
activities that they already knew how to do—in most instances, this was creating a graph 
on paper.  One student wrote, "I would say the graph because I already knew half of the 
things."  Another student wrote, "Graphing on paper, I already know how." 

 
Treatment Group on Survey Question #3 

 
Treatment group students were also varied in their responses to what activities 

were least helpful to them in learning math.  Like the control group, many treatment 
group students indicated that all of the activities in the program were helpful to them.  
The most common negative response was that "turning the story into a graph" was not 
helpful.  Other students noted that the number of tests they had to take during the 
program was not helpful to their learning.  Other students noted that the book work was 
less helpful to them than hands-on activities. 

 
Survey Question #4:  How was this class different from your math classes at 

school? 
 

Control Group on Survey Question #4 
 
When asked how the summer class differed from their usual math classes at 

school, many control group students noted differences in the challenge level:  the students 
perceived the summer program as moving at a faster pace, being more challenging, and 
involving greater levels of learning than their regular math classes.  In addition to being 
more challenging, most control students also noted that the summer program was, for 
various reasons, more enjoyable than their usual math classes—for some students, they 
enjoyed "getting to talk more and having less math worksheets."  Others enjoyed the 
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smaller class sizes of the summer program and noted that they "got more help" and 
"individual attention" than they did during their regular math classes. 

 
Treatment Group on Survey Question #4 

 
Interestingly, while many control group students noted a difference between the 

challenge level offered in the summer program and that offered in their regular math 
classes, few students in the treatment group classes noted this difference.  While many 
treatment group students included the descriptor of "challenging" in their list of words to 
describe the program in response to Survey Question #1, they did not use it when 
comparing it to their regular math classes.  Those who did make comparisons of 
challenge noted the greater detail that the summer program went into.  "It covered more 
detail for better learning," one student noted. 

 
Treatment group students' responses focused more on the higher level of 

enjoyment they experienced within the summer program than in their regular math 
classes.  Every student responding indicated that they preferred the summer program to 
their regular math class:  "it was a lot more fun," "funner," "it was less stressful," "it was 
less work." 

 
Many treatment group students also indicated that they preferred the summer 

class because "there was no homework."  Another common response was that the 
summer class had fewer students in it and the teacher had more time to work individually 
with students.  A few students also noted that their teacher was less stressed during the 
summer than during the school year:  "my teacher is more relaxed and not mean.  We had 
a good time." 

 
Questions #5 & #6:  What was most challenging about these math lessons?  What 

was least challenging about these lessons? 
 

Control Group on Survey Questions #5 & #6 
 
The most common response to what control group students found most 

challenging in the summer program were "equations."  A few students noted that the tests 
were the most challenging part of the program for them. 

 
The most common response to what control group students found least 

challenging was "graphing."  A few students also indicated that the "book work" was the 
least challenging aspect of the class. 

 
Treatment Group on Survey Questions #5 & #6 

 
Treatment group students were less unanimous in their responses to what they 

found most and least challenging, with more varied responses.  However, like the control 
group students, what they found to be most challenging were "equations."  A close 
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second was "changing tables into graphs," and the third most common response was 
"using variables." 

 
What the majority of treatment group students found least challenging was 

"graphing on the calculator." 
 

Discussion 
 
Although there were no statistically significant differences between treatment and 

control groups on achievement, aptitude, or attitudes, three important findings emerged 
from the qualitative data that merit consideration.  Each will be considered separately 
below. 

 
1.  One interesting finding emerging from the study was that all teachers 

unanimously expressed liking being provided with a prescribed curriculum 
that was easy for them to follow.  All perceived the curriculum to be high-
level, challenging, and engaging for students, as well as enjoyable to teach.  
As a result, all teachers maintained a high level of fidelity to the 
treatments.  This suggests that, to encourage treatment fidelity in studies 
asking teachers to implement a certain type of curriculum, a highly 
prescribed, scripted curriculum may be most effective. 

 
2.  Students in both the treatment and control groups expressed thoroughly 

enjoying the math program.  Students from both groups cited the small 
class size, the "fun" and interactive math activities, and the high level of 
challenge as the primary reasons for enjoying the program.  None 
mentioned the technological components as contributing to their 
enjoyment of or engagement in the program.  This is interesting in light of 
recent attention focused in the literature on the use of technology to 
engage students in learning math.  However, the students in this study—
whether provided with technology as a learning tool or not—indicated that 
raising the challenge level of the content, providing hands-on activities, 
and providing more intimate learning environments with opportunities for 
one-on-one discussions with the teacher may be the keys to increased 
student engagement in and enjoyment of math. 

 
 The treatment group students did indicate that the graphing calculators 

were useful tools in helping them to learn math.  Control students also 
indicated that the calculators, when they were distributed to them at the 
end of the program, were helpful in learning math. 

 
 Taken together, these two findings suggest that while technology provides 

a useful pathway to understanding for students, it alone does not 
necessarily encourage or ensure student engagement.  Instead, it seems 
that for the students in this study at least, high-level challenge, one-on-one 
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time with the teacher, and hands-on activities are what is needed to engage 
advanced students in learning math. 

 
3. Students in the study indicated a clear preference for learning at a faster 

pace and at greater levels of challenge than they normally got the 
opportunity to do in their regular math classes.  Nearly all of the 
participating students indicated that they learned better under the 
conditions of a quickened pace and increased challenge.  Again, nearly all 
participating students indicated an eagerness to learn more math than they 
were able to do during their regular school year classes.  This signals a 
need for a consideration of the match between the challenge level of the 
mathematics curriculum offered in our middle classrooms and the needs 
and abilities of the adolescents populating these classrooms.  It begs the 
questions, Are we underestimating the level of mathematical ability and 
interest of many of our middle school students?  Are we limiting the 
possibilities for able math students by the lack of fit between the 
curriculum and instruction offered in our middle school math classes and 
their mathematical abilities and interests? 
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Unclogging the Mathematical Pipeline Through Access to 

Algebraic Understanding 
Teacher's Log 
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Unclogging the Mathematics Pipeline 
Through Access to Algebraic Understanding 

Teacher's Log 

 
 Investigation #   
 
Date:  School:  
    
Teacher:  Intervention: 1 (Connected Math) 
    
 
 

BRIEFLY DESCRIBE YOUR APPROACH TO THE INVESTIGATION: 
 
LAUNCH: 
 

EXPLORE: 
 

SUMMARIZE: 
 

Please describe the students' reactions to this investigation: 
 

List students who completed challenge ACEs 
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Unclogging the Mathematics Pipeline 
Through Access to Algebraic Understanding 

Teacher's Log 

 
 Investigation #   
 
Date:  School:  
    
Teacher:  Intervention: 2 (Technology) 
    
 
 

BRIEFLY DESCRIBE YOUR APPROACH TO THE INVESTIGATION: 
 
LAUNCH: 
 

EXPLORE: 
 

SUMMARIZE: 
 

USE OF TECHNOLOGY: 

Please describe the students' reactions to this investigation: 
 

List students who completed challenge ACEs 
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Appendix B 
Teacher Interview Questions 
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TEACHER INTERVIEW QUESTIONS 
MARK OLIVER 

UNIVERSITY OF CONNECTICUT 
 

Firstly, thank you for participating in this interview.  We have noticed that the teachers in 
the project are particularly strong math instructors, and we therefore wished to interview 
each teacher to gather further information about his/her instructional practices. Some of 
the questions will require you to think about your concepts about teaching, and others 
will see you discuss your ideas about teaching high potential math students. 
 
The following questions are designed to explore the impact of teacher factors on the 
effective instruction of high potential math students. The factors that are explored by this 
interview include: 
 

A. Beliefs/self-efficacy about own math abilities (particularly algebra); 
B. Personal epistemology regarding mathematic instruction (problem solving, 

constructivist approach, collaborative learning, etc); 
C. Instructional efficacy (how confident the teachers feel in teaching the subject 

matter – mathematics in general, and specifically Connected Math); and 
D. Beliefs about high potential math students (characteristics, instructional needs, 

etc).  
 
QUESTIONS 
 

1. During the initial training, you recalled your school experiences about learning 
algebra. Would you now describe the strongest memory that you possess 
concerning learning math at school? (A) 

 
 Prompt: Think about the qualities of the teacher, the methods used to teach (e.g., 

group-work, problem solving, bookwork), and if the experience was positive or 
negative. 

 
2. Do you believe that this experience has had an influence on the way that you 

currently teach your students? If yes, please explain? (B)  
 
3. What do you consider to be the most important components of good math 

instruction? (B) 
 
4. Think about how you use math skills in everyday life. 
 

- In what ways do you use math skills in everyday activities? 
- How confident do you feel in using math skills in everyday activities? 
- Would you like to improve your math skills? Please explain 
 

5. Effective teaching and learning depend upon several teacher factors. In your 
opinion, what are the characteristics of an effective math teacher? (C) 
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6. Have you ever taught a high potential math student? Please describe your 
experience/s. 

 
7. What do you believe are the characteristics of high potential math students? (D)  
 
8. Are high potential math students easy to identify? Please explain. (D) 
 
9. Are high potential math students easy to instruct? Please explain. (D) 
 
10. What do you believe are the best methods for developing the talents of high 

potential math students? (D) (instructional approaches, curriculum, grouping, 
mentoring etc.). 

 
11. How confident do you feel in being able to cater to high potential math students? 

Please explain your response. (C)   
 
12. To conclude this interview, I would like for you to think about the skills, 

knowledge and qualities of an effective teacher of high potential math students. I 
would like you to construct a picture (model/mindmap) that displays these 
qualities. You may wish to talk aloud as you draw your model.  

 
Prompt: Encourage the interviewee to explain his/her model as he/she draws, and 
add verbal comments/details that he/she has not included in the model). 

 
Thank you once more for participating in this interview and for your continued 
enthusiasm.  
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Appendix C 
Interview Questions for Principals 
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INTERVIEW QUESTIONS FOR PRINCIPALS 
MARK OLIVER 

UNIVERSITY OF CONNECTICUT 
 
Firstly, thank you for participating in this interview. 
 
I wished to spend some time with you to discuss the project implementation, particularly 
with regards to effective teaching and the instruction of high potential math students. 
 
The following questions are designed to explore the impact of teacher factors on the 
effective instruction of high potential math students. The factors that are explored by this 
interview include: 
 

A. Beliefs/self-efficacy about own math abilities (particularly algebra); 
B. Personal epistemology regarding mathematic instruction (problem solving, 

constructivist approach, collaborative learning, etc); 
C. Instructional efficacy (how confident the teachers feel in teaching the subject 

matter—mathematics in general, and specifically Connected Math); and 
D. Beliefs about high potential math students (characteristics, instructional needs, 

etc).  
 
QUESTIONS 
 
1. What do you consider to be the most important components of good math instruction? 

(B) 
 
2. Effective teaching and learning depends upon several teacher factors. In your opinion, 

what are the characteristics of an effective math teacher? (C) 
 
3. Have you ever taught a high potential math student?  Please describe your 

experience/s. 
 
4. What do you believe are the characteristics of high potential math students? (D)  
 
5. Are high potential math students easy to identify?  Please explain. (D) 
 
6. Are high potential math students easy to instruct?  Please explain. (D) 
 
7. What do you believe are the best methods for developing the talents of high potential 

math students? (D) (instructional approaches, curriculum, grouping, mentoring etc). 
 
8. Further questions . . . 
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Appendix D 
Mathematics Teacher Questionnaire 
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Name:  _________________________________________ 
 
School:  _________________________________________ 
 
Date:  __________________________________________ 
 

MATH TEACHER QUESTIONNAIRE 
 

 
Instructions: When answering the following questions, please refer only to your 
afterschool math class (not your regular math classes). 
 
 
1. In a typical class period, what percentage of time do students spend on 

each of the following activities? 
 
  Write in the percent 
  The total should add to 100% 
 

a. Reviewing assigned seatwork  ___% 
 
b. Listening to lecture-style presentations  ___% 
 
c. Working problems with your guidance  ___% 
 
d. Working problems on their own without your guidance  ___% 
 
e. Listening to you re-teach and clarify content/procedures  ___% 
 
f. Taking tests or quizzes  ___% 
 
g. Participating in classroom management tasks not related to 
 the lesson’s content/purpose (e.g., interruptions and keeping 
 order)  ___% 
 
h. Other student activities  ___% 
 
i. Having snack time  ___% 

 
  TOTAL     100% 
 
 
2. When you assign seatwork to the students, about how many minutes do 

you usually assign? (Consider the time it would take an average student 
in your class) 

 
 0-5 6-10 11-15 16-20 > 20 
 minutes minutes minutes minutes minutes 
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3. How often do you do the following with assigned seatwork? 
 

a. Monitor whether or not the seatwork was completed 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
b. Correct seatwork and then give feedback to students 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
c. Have students correct their own seatwork in class 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
d. Use seatwork as a basis for class discussion 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
 
4. In your teaching, how often do you usually ask students to do the 

following? 
 

a. Practice adding, subtracting, multiplying, and dividing 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
b. Work on fractions and decimals 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
c. Work on problems for which there is no immediately obvious method of 

solution 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
d. Interpret data in tables, charts, or graphs 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
e. Write equations and functions to represent relationships 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
f. Work together in small groups 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 
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g. Relate what they are learning in mathematics to their daily lives 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
h. Explain their answers 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
i. Decide on their own procedures for solving complex problems 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 
 
 
5. In your view, to what extent do the following limit how you teach the 

class? 
 

a. Students with different academic abilities 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
b. Uninterested students 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
c. Low morale among students 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
d. Disruptive students 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 
 
 
6. How often do students use calculators for the following activities? 
 

a. Check their answers 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
b. Do routine computations 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
c. Solve complex problems 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 



104 

 

d. Explore number concepts 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
 

7. How often do students use computers for the following activities? 
 

a. Discover mathematics principles and concepts 
 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
b. Practice skills and procedures 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
c. Look up ideas and information 

 1 2 3 4 5 
 Never Rarely Sometimes Often Always 

 
 
8. Please indicate your agreement or disagreement with each of the 

following statements: 
 

a. I feel comfortable using technology with my students. 
 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
 

b. I think it is important to use technology in my mathematics teaching. 
 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
 

c. Technology does not benefit students’ learning of mathematics. 
 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
 

d. Students are more motivated to learn mathematics when technology is 
involved. 

 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
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9. Please indicate your agreement or disagreement with each of the 
following statements: 

 
a. My students are rarely challenged by the math content in class. 

 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
 

b. My students feel comfortable asking questions when they do not 
understand. 

 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
 

c. My students think that mathematics is useful in everyday life. 
 1 2 3 4 5 
 Strongly Disagree Neutral Agree Strongly 
 Disagree    Agree 
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Appendix E 
Unclogging the Mathematical Pipeline 

Classroom Observation Scale 
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Unclogging the Mathematical Pipeline 
Classroom Observation Scale 

© De Wet & Gubbins, 2006 
 
 
Teacher: ____________________________________________________ Date: ____________________ 
 
Observer: ______________________________ Time observation began: ________________________ 
 
School: _________________________________ Time observation ended: ________________________ 
 
Program Teacher: _____________________________________ Intervention 1 or 2: _______________ 
 

Items Field Notes 
 

1.  Provides clear and measurable objectives 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

2.  Ensures that students understand lessons and assignments 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

3.  Promotes connections to prior mathematical knowledge, skills, 
and understandings 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

 4.  Uses a variety of tools to reason together about algebra 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 
 
 

 



110 

 

 
5.  Engages students in lessons 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

6.  Reflects on the students' reactions to lessons 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

7.  Asks questions to press the students onward with solving the  
algebra 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

8.  Promotes communication about mathematics 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

9.  Engages students' intellect 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 

 

 
10.  Listens to students' comments and responses carefully to 

assess understanding 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 

 



111 

 

 
 
 
 
 

 
11.  Encourages discourse about mathematical problems 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

12.  Observes, listens to, and gathers information about students 
to assess their learning 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

13.  Assesses students' mathematical knowledge and 
understanding formally 

 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
 
 

 14.  Encourages a positive disposition toward mathematics 
 
 
 
 1 2 3 4 
 Not Partially Moderately Very 
 effective effective effective effective 
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Appendix F 
Mathematics Classroom Practices Survey 

Algebra Research Study 
 
 
 
 





115 

 

Mathematics Classroom Practices Survey 
Algebra Research Study 

 
Name: ___________________________________  

School: __________________________________  

Teacher: _________________________________  

Date: ____________________________________  

 
Part A: 
Directions: Please write your comments in response to questions 1 to 6. 
 

1 
If a friend asked you about this math program what 3 words would you use to 
describe the program? 
 
 
 
 
 

 Describe the activity or activities that you did in this class that helped you learn 
the most math. 
 
 
 
 
 

3 Describe the activity or activities that were least helpful to you in learning 
math. 
 
 
 
 
 

 How was this class different from your math classes at school? 
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5 What was most challenging about these math lessons? 
 
 
 
 
 
 

 What was least challenging about these lessons? 
 
 
 
 
 
 

 
Part B: 
Directions: Please circle one response to each of the questions below. 
 

7 
How good are you at math? 
 a)  I am a math whiz 
 b)  I do very good work in math 
 c)  I do average in math 
 d ) I struggle in math 
 e ) I cannot do math well at all 
 

 How interesting were the math lessons? 
 a)  I thought the lessons were very interesting. 
 b)  I thought most lessons were interesting. 
 c)  I only thought some lessons were interesting. 
 d)  I thought some lessons were not very interesting. 
 e)  I thought that most lessons were not very interesting 
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