
 

    
  

            

                  
                      

                 

Data-Informed Decisionmaking to Improve College and Career 
Preparation 

Session 2.1: Using types of data and data analyses to answer research 
questions 

This presentation was prepared for the Institute of Education Sciences (IES) under Contract 91990022C0008 by Regional Educational Laboratory 
Appalachia administered by SRI International. The content does not necessarily reflect the views or policies of IES or the U.S. Department of REL Appalachia 
Education nor does mention of trade names, commercial products, or organizations imply endorsement by the U.S. Government. 
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Meeting objectives 

Understand the types of 
data and analyses required 

to answer each high-
priority research question 

Understand the purposes 
for data analysis 

REL Appalachia 2 

[Facilitator reads meeting objectives from slide.] 
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Agenda 

• Welcome and introductions 

• Understanding types of data and analyses to answer high-priority researc 
questions 

• Understanding the purposes for data analysis 
–Data analysis 1: Analysis for awareness (satellite data) 
–Data analysis 2: Analysis for agency (map data) 
–Data analysis 3: Analysis for action (street data) 

• Wrap-up and next steps 

REL Appalachia 3 

[Facilitator reads agenda items from slide] 
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Types of Data and Analysis to Answer High-Priority 
Research Questions 

Now, we'll take a look at the types of data and analyses to answer these high-priority 
research questions. 
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Our roles and training 

Researcher 
evaluator 

Administrator 
policymaker 

Teacher 
counselor 

In education, we have researchers, evaluators, and data scientists. We have 
administrators, school and district leaders, and policymakers. And we have educators, 
like teachers, counselors, specialists, and coordinators. People in these roles often think 
about and use data in different ways. 

Image: Microsoft 

5 

REL Appalachia 5 



 

        

 

     
   

    
    

  

     
   

   
      

    
     

    
     

    
 

    
  

    
 

               

                
                  

                   
               

               
               

      

                
                  

               
                 

              

                   
                

                
 

                  
              

              
               
                   

Our goals, focus, and use of data and analysis 

Researcher/evaluator Administrator/ Teacher/counselor 
policymaker 

Goal To generate new knowledge or To meet accountability and To improve practices to better 
evaluate efficacy and improve systems to meet support students to succeed 
effectiveness of a program annual measurable outcomes 

Focus A generalized population or One’s district or school Students and colleagues 
group of participants in a compared with other districts 
program or schools in the same state 

Use Develop theories or determine Monitor metrics and targets Improve the teaching and 
what worked and improve policies learning process 

(Datnow & Park, 2015; Patton, 2002; Safir & Dugan, 2021; Scharmer, 2016; Schneider et al., 2018) 

REL Appalachia 6 

For researchers, our goal is to develop new theories and generate new knowledge. For evaluators, the 
goal is to test the efficacy or effectiveness of a program or policy, determining what works. A researcher’s 
focus is on our study sample, thinking about external validity and being able to generalize our findings to a 
population. An evaluator’s focus, in order to determine what works, is looking outward to our study 
sample, ensuring internal validity to compare apples to apples with the treatment and control sample 
groups. The analysis tends to look at averages, with summaries like, ”After controlling for student 
characteristics, the average test score was X.” 

For administrators, district and school leaders, and policymakers, the goal is to use data to monitor 
metrics and targets to ensure the system is meeting its goals. An administrator’s focus tends to be about 
their district or school, but still looking outward to compare with other neighboring districts or schools. 
The analysis tends to look at percentages, with observations like, “87 percent of students in district X 
graduated from high school on time, compared to 92 percent on average in the state.” 

For teachers and counselors, the goal is to use data to improve our practice to better support each and 
every student. Instead of focusing only on students, it is also about looking inward to ourselves, our 
practices and intentions, and testing our solutions to keep getting better at the teaching and learning 
process. 

Remember the satellite, map, and street data? We tend to go down to street data, using student empathy 
interviews, exit tickets, and formative assessment to look at themes on engagement and self-regulation, 
looking much closer to the interactions between the educator (teacher/counselor) and each student to 
improve the teaching and learning process. The analysis of themes is transformed into sentences like, 
“Charlie hasn’t handed in his homework for two weeks, I better check in with him” or “From the exit 
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tickets, Patty said she was still fuzzy in her understanding of exponents, I better check in with 
her.” For counselors, it is sentences like, “Linus hasn’t come in to plan out his junior-year 
classes, I better check in with him.” For teachers and counselors, we use data to look inward to 
look at our own practices. We use data to improve our practices. 



 

    

    
 

     
  

 
    

        
          

          

  

  

             

             
         

          

           
               

               
  

 

Types of data and analysis 

• Types of data and analysis 
– Qualitative data 
o Type: Observations, artifacts, interviews, open-ended questions 
o Analysis: Theme analysis 

– Quantitative data 
o Type: Assessments, grades, surveys, attainments 
o Analysis: Descriptive and inferential statistics (an approach to 

help researchers determine the extent to which data from a 
sample can be used to draw conclusions about the broader 
population.) 

• Purpose of data 
– Summative 
o Purpose: Evaluate outcomes 

– Formative 
(Creswell, 1994; Creswell & Poth, 2018; Dixson & Worrell, 2016; Patton, 2002) o Purpose: Improve processes 
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Also keep in mind that people collect two types of data: quantitative (numeric) or 
qualitative (text-based). People analyze quantitative data via descriptive and inferential 
statistics. People analyze qualitative data via coding text to identify themes. 

People also use data for different purposes: summative or formative. Summative data 
are like looking at the rearview mirror in a car, where the purpose is evaluating 
outcomes. For formative, it’s looking in front of you, using data to improve the teaching 
and learning process. 
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1. See the system. 
a) Use the project logic model to go upstream. 

2. Engage to better understand the complexity of the problem of 
practice. 
a) Collect data from multiple experiences and perspectives. 

3. Act by designing and trying out potential solutions. 
a) Design a solution for the margins, not the average. 
b) Test out a solution and collect more data. 

(Anaissie et al., 2021; Bryk et al., 2015; Heath, 2020; Safir & Dugan, 2021) 

Qualitative data: Design process and principles 

To answer these research questions about barriers, let's think about our design process 
and principles using qualitative data. 

In our data-to-improve project, we’ve been mapping out our students’ journey of 
college and career preparation and using design principles along the way. We’ve been 
using data to redesign with these three main steps: 
1. Step 1 is that we use data to see the system. We did that by looking at district- and 

school-level data, creating our logic model, and going upstream. 
2. Step 2 is to engage by going deeper from satellite data to street data, collecting 

data from multiple experiences and perspectives. This can be done by conducting 
empathy interviews with students to understand barriers and successes to college 
and career preparation. 

To answer the research questions about barriers, we are still here in Step 2 of better 
understanding the complexity of the problem of practice. It’s only when we understand 
the barriers, and the successful strategies, that we can start to act and design and test 
out solutions. 
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Qualitative data: Interviews and focus groups 

Instructions: Conduct individual interviews or 
focus groups with your students. 

Question 1: Tell me about a great experience 
you had at school where you got the help you 
needed to take CTE courses or pursue industry 
credentials. 

Question 2: Tell me about a bad experience you 
had at school where you didn’t get the help you 
needed to take CTE courses or pursue industry 
credentials. 

REL Appalachia 9 

Here are examples of two interview questions. 
Notice how here, we adapted the questions to focus in on CTE courses and industry credentials. 
To understand the barriers students face with accessing CTE courses and industry credentials, you 
want to ask about the great and bad experiences. Then probe to learn more. Ask them why. 
Qualitative data gives you really rich data to get at the why. 

Here’s some additional options to collect data from multiple experiences– Pick students who take 
a lot of CTE courses and those students who just took one. These are the spectrum of 
experiences. Data from different perspectives– You can also ask questions to fellow educators 
and counselors to learn about their perspective on barriers that prevent students from taking CTE 
courses and industry credentials. 

Image source: Microsoft. 
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A Parable: The Ups and Downs 
Handout 

1 

Reflection questions 

1. As educators, reflect on when you 
feel like an up and when you feel like 
a down. 

2. Think about the experiences of your 
students—when do they feel like 
ups? Like downs? 

3. How do the dynamics of the ups and 
downs relate to college and career 
preparation in your district? 

(Terry, 1993; repr. in Moss et al, 1994) 

REL Appalachia 10 

[Facilitator guides a centering activity. Facilitator notes that this was part of the 
National Center for Research in Vocational Education’s report entitled “Preparing 
Leaders for the Future: A Development Program for Underrepresented Groups in 
Vocational Education” in 1994, 30 years ago. And how this parable is still important 
today. Facilitator asks a participant to read the story out loud (handout 1). Facilitator 
guides a conversation to reflect on how this story relates to them as educators 
supporting students in college and career preparation. Facilitator ends the centering 
activity by reminding participants to refer back to this story as we go through different 
levels of data in the session.] 
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Let’s take a break! 

REL Appalachia 11 

Image source: Microsoft 
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Three Purposes of Data Analysis 

Let’s take a look at three types of data analysis that can help you understand and 
address a problem of practice. 
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Data to improve 

• We see data everywhere 
– Data are not just “housed” with the district data 

person. Every educator collects data. 

• We examine data continuously 
– For continuous improvement, you are collecting 

and analyzing data all the time. 

• We use data actively and intentionally 
– Data are not static or passive. For continuous 

improvement, you are actively using data to 
reflect, plan, and act. 

REL Appalachia 13 

Before we dive into different types of data analysis, let’s first review some 
characteristics that represent how we think about improving college and career 
preparation through the use of different types of data. 

[Facilitator reads slide content.] 

Image source: https://imgs.xkcd.com/comics/data_trap_2x.png 
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Data analysis: Moving from 
awareness to agency to action 

Analysis for awareness 
• Satellite data 
• Discern trends in the system 

Analysis for agency 
• Map data 
• Identify particular areas needing support 

Analysis for action 
• Street data 
• Plan to implement change 

(Safir & Dugan, 2021) 

REL Appalachia 14 

Now that we have reviewed characteristics about data, let’s refer back to the last session. We talked 
about expanding data to gather multiple perspectives and experiences, which means moving beyond 
accountability and summative data. 

Shane Safir and Jamilla Dugan, in their book Street Data, have a great visual conception of data. 
• Satellite data, like accountability and summative data, show us trends with large brushstrokes to 

point us in a general direction of an improvement area. This is data analysis for awareness. 
• Map data gives us a bit more detail on skill gaps and give us further direction about an improvement 

area. This is data analysis for agency, giving educators a look at where to improve their own practice 
to better support students. 

• Street data are fine-grained and focus on how things are experienced, such as how instruction is 
experienced by students, to understand why there are gaps in skills (shown by map data). This is 
data analysis for action, giving educators valuable information about barriers and challenges that 
students face so that we, as educators in the system, can take action and improve our practices. 

[Facilitator guides a conversation for questions or comments.] 

Image source: Safir and Dugan (2021). Street Data: A Next Generation Model for Equity, Pedagogy, and 
School Transformation. Corwin Press. 
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Data Analysis 1: Analysis for Awareness (Satellite data) 

Let’s discuss how we can use data to become aware of important trends of access and 
outcomes. 
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Example logic model for college and career preparation 

16 

Returning to our example logic model for a moment, recall that we are interested in 
improving mid- and long-term outcomes related to student assessments, 
postsecondary planning, and college and career readiness. This process relates to 
analysis for awareness because we are looking at satellite data such as grades and 
assessments to identify trends in the system. 



 

  

 

 
         

        
 
       
         

    

   

               
               
                 

                  

             
     

Analysis for awareness 

• Satellite data 
• Awareness includes: 

– Seeing trends in the system, from trends of student 
performance in academics and behavior to trends of 
teacher effectiveness. 

– Pointing to a general direction for further investigation. 
– Critically reflecting on what it would take for every 

student to graduate college- and career-ready. 

(Safir & Dugan, 2021) 

REL Appalachia 17 

We also previously discussed the uses of this “satellite data,” and the need for map- and street-
level data for a more comprehensive approach in using data to improve. Let's focus on satellite 
data and how we can use it to build awareness. When using data to build our awareness, we 
identify trends in the system and begin to reflect on what direction we need to go for further 
investigation. 

Image source: Safir and Dugan (2021). Street data: A next-generation model for equity, 
pedagogy, and school transformation. Corwin Press. 
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Whole-group share 

• What additional data sources could you use to 
answer your research questions? 

• What resources/methods would you use to record 
the collected data to observe trends? 

• What changes would you make in your setting to 
address your problem of practice? 

• How could you use this four-step process to plan 
for the new school year? 

REL Appalachia 18 

Image source: Microsoft 
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Data Analysis 2: Analysis for Agency (Map data) 

Now, we are going to look at the second type of data analysis — analysis for agency. 
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Example: Analysis to build agency for educators 

20 

Awareness of data isn’t enough to make improvements in education. There’s a missing link between 
awareness and action. Let’s connect this to our logic model. The missing link is reviewing map data, with 
educator outputs of instructional practices, where educators reflect inward to how each educator can 
focus on an area where they want to improve their practice to develop each student’s learning skills, such 
as metacognition, social-emotional learning, self-regulation, and goal setting for their careers. 

Agency is about educators reflecting inward before we can look outward to our students. Robert Kegan 
and Lisa Lahey, psychologists with expertise in leadership and adult learning, talk about this in their book, 
Immunity to Change (2009). Even an economist, Otto Scharmer, in his work on leadership, developed a 
concept called Theory U, with the need to go from an Ego-system to an Eco-system (2016). As educators, 
we are creating an ecosystem of learning. 

Our teacher training focuses a lot on looking outward to students. But what if none of our districts collects 
systematic data on these things (referring to the circles in the logic model)? Data analysis to build agency 
for educators is about the professionals in the system (that’s all of us educators) reviewing data to 
pinpoint where we want to focus our improvements in our instructional practices so that we can better 
support each student in active learning skills, like in the short-term outcomes. Remember, it’s these active 
learning skills in the short-term outcomes that lead to student performance, like grades, assessments, and 
college and career plans (mid-term outcomes) that lead to graduating college- and career-ready (long-
term outcome). 
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The key here in data analysis for agency is not about students per se, looking outward about 
their deficits. The key here is about looking inward to our instructional practices. This is where 
you start to dig deeper into how you can point to the areas where you can better provide 
supports to each and every student. That’s the agency of educators to improve the college and 
career preparation of your students. 

[Facilitator goes through outputs in the logic model as examples. Checks for understanding.] 

References: 
Kegan, R., & Lahey, L. L. (2009). Immunity to change: How to overcome It and unlock the potential in 
yourself and your organization. Harvard Business Review Press. 
Scharmer, O. (2016). Theory U: Leading from the future as it emerges, 2nd ed. Berrett-Koehler 
Publishers. 



 

   

   

            
     

         

                
           

             
              

                  
                  

            
           

             
                

                
                

  

            

                 
                

              

Why would a student’s high school GPA be a better predictor of 
college completion than their ACT score? 

High School GPA ACT Score 

(Allensworth & Clark, 2020) 

REL Appalachia 21 

Let me reiterate that awareness of data is not enough. 

This is a research study that compares a student’s GPA and ACT in predicting college completion. 
That’s interesting to build awareness. Elaine Allensworth, a sociologist, used the National 
Student Clearinghouse database to look at 55,084 students of varying academic profiles who 
graduated from the Chicago Public Schools between 2006 and 2009, and who then immediately 
enrolled in a four-year college. At the time of the study, all Illinois students took the ACT in the 
spring of 11th grade. The gray lines are all the high schools in Chicago, and the dark black lines 
are the regression line that controlled for student race, ethnicity, neighborhood socioeconomic 
status, college size, percentage of full-time students, student-faculty ratio, and institutional 
graduation rate. The percentage in the vertical line is the four-year college completion rate. On 
average, students with a GPA 3.75 or higher had a college completion rate of 80 percent, 
highlighted in the red here. High school GPA is a better predictor of college completion than ACT 
scores. Why would a student’s high school GPA be a better predictor of college completion than 
their ACT score? 

[Facilitator opens discussion on why GPA is a better predictor of college completion.] 

If we want to have agency in creating change, we’ve got to dig deeper into understanding the 
data and why GPA is better at predicting college completion than ACT. That “why” is about 
moving upstream in our logic model to look at students' short-term outcomes of developing 
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active learning skills and at educators' outputs of developing student’s active learning 
skills. That’s what teaching is about — it’s not merely relaying facts — teaching is about 
developing students’ active learning skills, from metacognition, self-regulation, to 
collaboration and problem-solving skills. 

Image source: https://consortium.uchicago.edu/sites/default/files/2019-
08/High%20School%20GPAs%20and%20ACT%20Scores-Aug2019-Consortium.pdf 

https://consortium.uchicago.edu/sites/default/files/2019-08/High%20School%20GPAs%20and%20ACT%20Scores-Aug2019-Consortium.pdf
https://consortium.uchicago.edu/sites/default/files/2019-08/High%20School%20GPAs%20and%20ACT%20Scores-Aug2019-Consortium.pdf


 

          
     

 
  

    
    

    
 

         

   

                  
               
          

                 
                 
                 

            
               

               
               

              
              

               
            

                
            

              
                   
              

 

High school GPA explains student’s active learning skills, such as self-
regulation, more than the SAT score 

REL Appalachia 22 

Student self-
regulation explained 
41.4 percent of the 

variance in how high 
school GPA relates to 
college graduation! 

Variance explained by SAT score Variance explained by high school GPA 

(Galla et al., 2019) 

Let’s look at why GPAs could be a better predictor of college completion. It could be because student’s 
active learning skills, such as self-regulation, are really important skills in college and career success, and 
these skills are captured by GPA but not by ACT scores. 

Brian Galla, a psychologist, and his team looked at why GPAs are better predictors of college completion 
than a standardized test like ACTs and SATs. The researchers collected data on 1,622 high school seniors 
from four public schools in the northeast, where in addition to demographics, SAT scores, and GPA from 
school records, the students completed surveys on self-regulation and cognitive ability. The researchers 
then linked these students to their college enrollment and college graduation data from the National 
Student Clearinghouse database. What they found was a big difference in the variance explained for high 
school GPA versus high school SAT scores. Variance explained means the proportion of the outcome (Y) 
that can be explained by these variables (X) like self-regulation, cognitive ability, student demographics 
(gender, race/ethnicity, eligibility for free or reduced-price lunch, high school attended, and age). The 
unexplained variance is called the residual variance. For high school GPA, you can see how self-regulation 
is a big part of explaining how GPA is related to college graduation. 

Going back to our logic model with student short-term outcomes of students’ active learning skills, from 
metacognition, self-regulation, to collaboration and problem-solving skills, this research shows why these 
short-term outcomes of students are important to college and career preparation. What’s more, with 
data analysis for agency, we need to now look at our role as educators (that’s the educator output) to 
make sure we are engaging with students, actively developing their self-regulation and other important 
learning skills. 
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Awareness of data is not enough because we keep looking outward — to the students. In data 
analysis for agency, we are now turning that lens toward ourselves as educators, looking 
inward, on how we can better support and develop students’ learning skills. Remember in our 
data catalog, we found that districts do not systematically collect data on student short-term 
outcomes? For map data, like student short-term outcomes, you may need to use what you 
have, like interim grades, quarter, or semester-by-semester grades. These more formative map 
data to look at how you can better support and develop students’ learning skills. Don’t wait until 
the final high school GPA is calculated; you can use these formative data for your map data. 

Image source: Author created from Galla et al. (2019) 



 

  

 

 
       

        

       
         

     
      

   

                    
                

            
                   

             
              

                   
              
           

              
   

               
    

              
      

Analysis for agency 

• Map data 
• Agency includes: 

– Identifying areas where educators can actively support 
students to develop their full academic and social 
potential. 

– Pointing to a more focused direction for investigation. 
– Critically reflecting on what educators can do to better 

support students in academic, social-emotional, 
financial, and logistical college and career preparation. 

(Safir & Dugan, 2021) 
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So, let’s review analysis for agency. These are map data that give us a bit more detail on skill 
gaps and give us further direction about where, as educators, we can bring our agency to 
improve our instructional practices. Rather than summative, map data are formative. So let’s 
stay with the example of GPAs. GPA, especially if it is the final high school GPA used for college 
applications, is satellite data. But semester-by-semester grades, or grades from an important 
course for high school graduation like Algebra I, can be used as map data. 

The key here with map data is to bring more agency to us, the educators, in creating change in 
our instructional practices so we can make the learning environment better for our students. 
Like the study on GPA shows, critical questions to ask ourselves are: 
1. By looking at a student’s interim grades, are we actively developing each student’s learning 

skills such as self-regulation? 
2. If not, how can we better support each student? What barriers might they be experiencing? 

What supports might they need? 

Image source: Safir and Dugan (2021). Street Data: A Next Generation Model for Equity, 
Pedagogy, and School Transformation. Corwin Press. 
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Data Analysis 3: Analysis for Action (Street data) 

Now, let's dive into our third and final type of data analysis: analysis for action. 
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The value of understanding a student’s experienced reality 

Your school Student’s experienced reality 

Offers services Receives 
services 

Services 
improve 
outcomes 

REL Appalachia 

Here’s what happens at almost every school district board meeting. District 
administrators present on all the services the district offers. We offer AVID, we offer AP, 
we offer WBL, we offer college campus tours, etc. As educators, we want to move past 
that gray line to understand the receipt of services — the student’s experienced 
reality. That’s how we know if services improved outcomes. We need to center the 
student’s lived experience in your school. That’s the information that can improve your 
practice. 

25 
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Data from multiple experiences 

beyond the “average” experience. 
nk about the experience you want to 
rove. Then gather information from 
two extremes of experiences. 
design a solution for everyone, we 
d to design for the two extremes 
liers). 

(Nelsestuen & Smith, 2020; Safir & Dugan, 2021) 

REL Appalachia 

When thinking about your improvement area, it helps to think about an experience you 
want to improve. For example, you want to improve how employers engage with your 
school and students. You want to improve how counselors engage with parents and 
students. You want to improve how teachers engage with each other so services are all 
student-centered and aligned. You want to improve how students engage with 
academic material to improve grades. Whatever the experience, don’t look for the 
average experience. A research study tells you that “on average, students did this or 
that.” But when we are designing an improvement, we need to look at the extremes so 
that we design for everyone. When you collect street data, you want to collect data 
from the extremes such as data from students with the lowest and highest benchmark 
scores. 

Image source: istock. 
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Analysis for action 

• Street data 
• Action includes: 

– Bringing greater empathy and understanding of 
challenges and barriers that each student faces. 

– Shaping actions with students, or with fellow 
educators, so every student can receive what they need 
for their success. 

– Critically reflecting on what educators can do to keep 
supporting students in academic, social-emotional, 
financial, and logistical college and career preparation. 

(Safir & Dugan, 2021) 

REL Appalachia 27 

Let’s review analysis for action. This is street data obtained through student empathy 
interviews, exit tickets, and formative assessment. Empathy interviews are named that because 
the goal is for you, the educator, to bring greater understanding of the challenges and barriers 
that students face and thus greater empathy for the students. 

Image source: Safir and Dugan (2021). Street data: A next-generation model for equity, 
pedagogy, and school transformation. Corwin Press. 

27 



 

 

REL Appalachia 28 

Thank you! 
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These materials were created by REL Appalachia 
To learn more about our work: 

https://ies.ed.gov/ncee/rel/region/appalachia 

@ 

@REL_Appalachia 

https://tinyurl.com/RELAPnews 

RELAppalachia@sri.com 

REL Appalachia 29 
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