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Abstract  

The purpose of this technical report is to give readers an overview of the 2018-2019 
implementation of Project STAIR (Supporting Teaching of Algebra: Individual Readiness). 
Implementation occurred in four middle schools: a North Texas school, a Central Texas school, 
an urban Missouri school, and 
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Core Professional Development  

On the first day of Core PD, teachers were introduced to the team, and were provided an 
overview of the study and its purpose. The Principal Investigators (PI) and Graduate Research 
Assistants (GRA) at each site presented about the key components of DBI and the assessments to 
be used in the project. The emphasis was on steps one and two of DBI – evidence-based 
practices and establishing a present level of performance. Teachers engaged in the content using 
Poll Everywhere, a tool that allowed participants to respond to questions via their electronic 
devices and then see those responses displayed for the group in various formats. These polls 
were also used as formative assessments of teacher learning. Physical materials for the training 
included sample Star Math data graphs, sample Diagnostic Online Math Assessment (DOMA) 
results, and examples of Algebra Readiness Progress Monitoring (ARPM) measures. Teachers 
engaged with these materials to familiarize themselves with the reports and/or items on each 
assessment. 
 
The second day of Core PD began with a review of DBI using Poll Everywhere. The PI and 
GRAs at each site presented on DBI describing progress monitoring, collecting diagnostic data, 
and decision-making based on student responsiveness. Presenters then took the teachers through 
a case example, inviting the teachers to participate in each step of the DBI process. Materials for 
this training included a form for interpreting the DOMA diagnostic data and two samples of 
ARPM data used to practice applying decision rules. 
 
The third day of Core PD began with a review of the prior two days of training including DBI, 
the assessments to be used in the project, and expectations of their participation. The majority of 
the training focused on mathematics content and instructional adaptations. Specifically, 
components of instructional delivery included: explicit instruction, multiple representations, and 
the use of precise mathematical language, and strategies including fluency building, using 
problem-solving heuristics, and increasing motivation. Materials for this training included a 
packet of note-taking forms for teachers to utilize when learning about the practices and 
strategies as well as examples of interventions that the teachers sorted into examples and non-
examples while working in small groups. 

 
Tailored PD 

Tailored PD videos included brief 2-10 minute videos on topics such as DBI and using 
manipulatives to teach specific mathematical concepts. For the 2018-19 implementation, videos 
were prepared by two PIs: Erica Lembke and Sarah Powell. For future implementation years, the 
goal is to create videos by teachers and GRAs to include a more diverse pool of presenters to 
appeal to a general audience. These videos will include topics such as culturally responsive 
teaching and connecting research to practice as well as creating more mathematics content 
videos across a wider range of mathematical domains.  
 
By the end of Year 1, we recorded a total of 80 videos. Five videos featured Erica Lembke 
explaining the foundations and implementation of DBI, and 75 videos featured Sarah Powell 
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then finally a Project STAIR label. This system of labeling the videos was created after the 
production and posting of many of the videos.  Some early videos are in the process of being 
relabeled to follow this naming convention. The goal is to create a repository of videos where 
teachers can search either by content area or by standard to find a c
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implementation of Project STAIR, and a second time at the end of implementation. This took 
teachers on average 19 minutes to complete.  
 
Teacher Self-Efficacy Scale 

The Teacher Self-Efficacy Scale included a total of seven items on a Likert scale, and was 
adapted from Powell et al. (2019) and featured questions similar to those studied in the classic 
Gibson and Dembo (1984) self-efficacy paper, along with Boyd et al. (2014) and Giles et al. 
(2016). The questions covered confidence teaching mathematics, understanding of mathematical 
concepts, and knowledge and comfort around teaching and explaining mathematical concepts in 
the classroom.  
 
This survey was also given to teachers once prior to implementation of Project STAIR and a 
second time at the end of implementation. The purpose of the Teacher Self-Efficacy Scale was to 
get an understanding of teachers’ self-efficacy in their ability to teach mathematics before and 
after implementation of Project STAIR. This survey took teachers an average of 1 minute to 
complete. The instrument is included in Appendix C. 
 
Integrated Knowledge and Motivation Assessment: Multiplicative Reasoning 

The Integrated Knowledge and Motivation Assessment: Multiplicative Reasoning (Jacobson & 
Izsak, 2010) included eight pairs of questions, 16 questions total. The first question in each pair 
presented a classroom scenario, and the second question was a Likert scale asking about 
teachers’ perceived knowledge and ability to handle the scenario. The first question in each pair 
asked the respondent about how a student might work through the problem discussed in the 
scenario. Four questions asked them to choose the option that best characterizes a student’s 
technique for finding the answer. The other four questions presented several ways a student 
might work through the problem, and asked which of the methods displayed or described will 
work and which methods will not. The Likert scale questions were consistent throughout the 
survey and include: Knowing how to answer questions like this is one of the most important 
things you need to know to be a good mathematics teacher, I am good at answering questions 
like this one, I often feel nervous when I try to answer questions like this one, and If I try hard, I 
can usually figure out questions like this one.  
 
This survey was administered once at the end of implementation. This survey took teachers on 
average 40 minutes to complete.  
 
Professional Development Satisfaction 

The Professional Development Satisfaction survey had a total of 14 items, which included five 
Likert-
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useful and what needs improvement, followed by a final open-ended response for teachers to 
shar
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Diagnostic Online Math Assessment (DOMA) Pre-Algebra 

The Diagnostic Online Math Assessment (DOMA) Pre-Algebra is an assessment of students’ 
Algebra I readiness (Let’s Go Learn, Inc., 2019). This assessment requires a desktop or laptop 
computer, scratch paper, and headphones. The assessment is administered through Let’s Go 
Learn, Inc.’s website. The questions are read aloud to students during the assessment. The 
assessment uses adaptive technology to evaluate the areas of mathematics considered essential 
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established a moderate goal of 1 numerical score increase across the next 10 weeks of school, 
setting the goal at 20 and placing this number in the box.  
 
Once teachers collected the benchmark data for three weeks on the “Data Entry” sheet, they 
began to use interventions with their students and record their scores on the “Interventions” tab. 
Here, the date and scores continued to be recorded as was done on the “Data Entry” tab. Scores 
placed on this sheet correspond to marks on the trend lines created on the “Student ##” tab. After 
each intervention utilized by the teacher, they recorded their scores under the next section in 
“Interventions.” Three sections allowed teachers to attempt three interventions with their 
students. After recognizing no change in student scores as illustrated on the “Student ##” tab 
graphs, teachers were to introduce a new intervention and begin recording test scores after the 
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committee set targets for each standard. Index 1 (Student Achievement) had a target score of 60 
points (Student Achievement), Index 2 (Student Progress) had a target score of 30, Index 3 
(Closing Performance Gaps) had a target score of 26 and Index 4 (Postsecondary Readiness) had 
a target score of 13 (TEA, 2017c). 
 
School A exceeded the target on each of the four indices. School A’s scores for 2017 were 69 for 
student achievement, 37 for student progress, 37 for closing performance gaps, and 39 for 
postsecondary readiness.  
 
In 2017, School A’s School Report Card showed that the school met state accountability 
standards across all indices. Attendance rate for the campus in the 2016-2017 school year was 
96.3%, slightly higher than the district attendance rate of 95.1% and  the state attendance rate of 
95.8%. The mobility rate for 2015-2016 school year was 11.9%, while mobility for the district 
was 15.9% and mobility for the state was 16.2%. The average size of a mathematics classroom 
for 7th and 8th grade was 16.6 students, compared to 18.8 students at the district level, and 18.0 
at the state level. The grade 6 students’ class size was not measured by subject because the state 
of Texas considers 6th grade elementary, which was measured by whole class size. 6th grade 
classes as a whole had 15.3 students on average at School A, compared to 15.3 at the district 
level and 20.4 at the state level. (TEA, 2017a) 
 
School B (Central-
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Table 2: Texas Student Performance Data 

Description Target Score School A School B 
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Participating Teachers  

In cohort 1 of Project STAIR, there were 16 female participants (72.7%) participants and six 
male participants (27.3%) for a total of 22 teachers (see Table 4). The majority of participants 
identified as white (n=14, 63.6%) followed by Hispanic/Latino America & White (n=4 18.2%). 
Asian American/Pacific Islander (n=1, 4.5%), Black (n=1, 4.5%), and two respondents did not 
answer this question. Eight respondents’ age ranged from 40-49 (36.4%), followed by six 
respondents from 30-39 (27.3%), four from 20-29 (18.2%), two from 50-59 (9.1%), and two did 
not respond.  
 
Table 4 

 
Table 5 shows that 18 respondents reported their current title as classroom teachers (81.8%), 
three special education teachers (13.6%), and one interventionist (4.5%).  
 
Table 5 
Teacher description n % 
General education teacher 18 81.8% 
Interventionist 1 4.5% 
Special education teacher 3 13.6% 

18

  

  



 17 

outside of education (n = 6, 30%), unspecified area (4, 18%), and no response (n = 2, 9%). There 
were 16 respondents who stated they had a Master’s degree or are in the process of a degree. Of 
all respondents, 13 (73%) had Masters degrees related to education (e.g., secondary 
education/administration, teaching and administration, curriculum and instruction, educational 
leadership and policy analysis, counseling), and 2 respondents (9%) were pursuing master’s 
degrees in areas outside education (e.g., accounting & finance). The majority of participants did 
not pursue any education after a master’s degree. Only 3 respondents (14%) reported that they 
hold a degree beyond the master’s level. 
 
Eleven (50%) respondents reported their highest level of education was a Master’s degree. Eight 
(36%) teachers reported that the highest degree they held was a Bachelor’s degree, and three 
(14%) teachers reported that they held degrees beyond their Master’s degree.  
 
Table 6 
Highest educational degree n Frequency 
   Bachelor's 7 31.8% 

G?4+??
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Table 10 
 

Time in Hours 
Curriculum-based 

measurement (CBM) 
Mathematics 
assessment 

Data-based decision 
making 

>1 0 1  0 
1-
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and virtual visits, between November and February. Students were assessed weekly on the 
ARPM. At School C, ARPM measures were administered by teacher participants in this study. 
At School D, ARPM measures were administered by a school-based instructional coach who was 
not a participant in this study. These graphed data were reviewed for decision making in 
coaching meetings. The number of data-points at which decision making occurred varied by 
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teachers, this was about 18 coaching sessions in all.  The coaching cycle of observation, post-
conference was fully implemented three times. The coach used the STAIR Coaching Protocol 
SMU document to record the observations and post-observation conferences. These forms were 
used the entire length of the project from September through December.  
  
The focus of each coaching session was on the DBI process, reviewing the trends in student 
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Core Professional Development for teachers was conducted by the PIs and GRAs across three 
days. Professional development included three days of introducing participants to the purpose 
and directions for administration for DBI, Assessment and Instruction in Project STAIR. 
Professional development included teachers engaging with Poll Everywhere, participation in 
collecting data and selecting students, and learning mathematics content and instruction 
practices.  

Tailored PD videos 2-10 minutes in length were developed by PI’s Erica Lembke and Sarah 
Powell. There were a total of 80 videos at the end of Year 1. Videos focused on DBI and best 
practices. The lightboard room located on the UT campus was used to record the Tailored PD 
videos. Videos were then posted on YouTube and the Project STAIR website.  

Year 1 Implementation of Project STAIR had seven coaches with backgrounds in education and 
mathematics. Coaches were assigned to participating teachers. Classroom observations were 
performed by the coaches with a post-observation conference occurring within two days of the 
observations. Coaches used two different observation forms with SMU used an open-ended 
observation form, while the MU team used a different form incorporating both a Likert-scale 
section with open-ended questions. Both teams used pre and post-observation forms. Coaches 
held post-observation conferences in person and virtually with their teachers.  

In all, 22 teachers from four schools participated in the project. The schools were located in 
North Texas, Central Texas, Urban Missouri, and Rural Missouri. Each teacher selected two to 
three students to participate in the project. Each teacher completed both pre and post project 
assessments regarding demographics, instructional practices, self-efficacy, and multiplicative 
reasoning. Teachers also completed a survey regarding PD satisfaction.  
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Texas Education Agency (2017b). Overview of 2017 State Accountability. Retrieved from 
https://tea.texas.gov/sites/default/files/Overview%202017%20Performance%20Index%2
0Framework_fnl.pdf. Author.  

Texas Education Agency (2017c). Domains I-IV Methodology. Author. University of Iowa. 
(2006). 
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Appendix A – MU Observation Form 

 
Pre-Observation 

 
1. Coach should send teacher this link 

(https://docs.google.com/forms/d/e/1FAIpQLSeymZcfi_hhE9MTBW0RsWwlE8ddr32iB
er-BbY6HV95pT2SQQ/viewform?usp=sf_link) at least five school days prior to the 
observation. 

2. Teacher should complete this survey at least two days prior to the observation. 
3. Coach should check the teacher’s responses prior to the observation. 

 
Observation Form 

!"#$%&"'()*+,'-#)#.'/*0&11'23)$*0&114#53%6785%&9#38&"5:;'<#%67=3'*('>1#33)**+'?#7#=&+&7%'#7"'@73%)5A%6*7#1'-5$$*)%3'-A*)67='<5B)6A'2C*&B1&)'&%'#18:;'#7"'>/-'>1#33)**+'D76E&)3#13'@7E&7%*)F'
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Teacher promotes multiple strategies for solving 
problems. 

           

Teacher utilizes evidence-
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Post-Observation Coaching Conversation 

 
Teacher Name (First Name, Last Initial):         Teacher Study ID:       
Coach (First Name, Last Initial):  
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Appendix B – SMU Observation Form 
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 What evidence is present during the Class 
Session 
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Student 
behavior/ 

motivation 
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How many hours of professional development in mathematics assessment?

How many hours of professional development in data-based decision making?

What service-delivery model do you currently teach in?
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Appendix D – Teacher Instructional Practices 
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Appendix F – Professional Development Satisfaction 
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