
A Model for Statewide Deployment of 
CS Principles Courses 

Overview 

About:  This project will develop and evaluate a model for the scalable deployment and sustainable persistence of 
the new CS Principles course across a statewide network of teachers. The model adopts the successful 
practices of a national Advanced Placement (AP) training program developed by the National Math and 
Science Initiative (NMSI). It applies those practices in a year-long professional development program based 
on in-person training and distance learning collaboration. 

Institution University of Alabama / A+ College Ready / AL State Dept. of Ed. 
Evaluation: Haynie Research and Evaluation 

Data for: 2013- 2014 

PI/Leader:  Jeff Gray (UA); Mary Boehm (A+CR) Age of Program: 1st Year 

Location: Alabama School Districts:  Statewide 

Teachers Served 

Served: 50 teachers and 1350 students over 
three years 

Dosage: 
 

Approximately 125-140 hours 
spread over a year 

Grade(s): 
 

10-12 

 
Characteristics Primarily in-service, with pre-

service from CS and SEMA; mixture 
of CS and STEM teachers 

Program Budget 

Sources: NSF CE21 (#1240944 ) Budget: $980k over three years 



Learning Goals 
• At the end of the summer, teachers will have created project ideas, lesson 

plans, and activities to use in their classrooms 
• Teachers will understand and implement the Big Ideas and associated 

Learning Objectives in their classrooms; they will create a syllabus that 
makes the year-long curriculum to the various Big Ideas and Learning 
Objectives 

• To support broadening the participation, teachers will learn about new 
recruiting strategies to increase diversity in their class 

• Participants will feel that they have a supportive environment where they 
can ask and learn things from peer teachers and other collaborators (UA 
and A+CR) 

• Teachers will understand where they can personalize the course to their 
own desire, while still keeping the fidelity to core principles across all of 
the other participants 

• Pre-service teachers in Secondary Education will have an understanding of 
CS Principles to the extent that they feel confident in implementing a new 
course at a future high school 
 
 
 



PD Structure 
• Format 

– Summer 
• 3 day Google CS4HS for those who have not attended our past PD efforts (early June) 
• 4-day long PD in late June with all new teachers 
• Assigned homework (lesson plan development and associated activities) and biweekly virtual 

meetings 
– Fall and Spring 

• Saturday Sessions: one day PD 
• Biweekly training meetings 
• Student recruiting for next Fall offering 

• Team Members 
– University of Alabama (UA): Jeff Gray (PI), PhD student, CS and pre-service SEMA 

undergrads 
– A+ CR: Mary Boehm (co-PI), Carol Crawford (CoP Facilitator), Liz Walston 
– Haynie Research and Evaluation: Kathleen Haynie and Sheryl Packman 
– K-12 Advisor: Deepa Muralidhar 

• Participants 
– Alabama Teachers: 50 teachers from various districts; First-year teachers have CS 

background and all others have STEM background with little to no CS experience 
– Alabama K-12 Students: participate in summer camps at UA 
– Alabama State Department of Ed: Support from State Superintendent and Career Tech 

division 
 



PD Structure 
  2013 2014 2015 2016 
  Spr Sum Fall Spr Sum Fall Spr Sum Fall Spr 

Teacher Leaders convene for a weekend planning 
session 

PI, 
C0 

                  

Curriculum refined (based on UA CS Principles 
course, and each year’s K-12 course; C2 refinement 
in post-study) 

PI, 
C0 

      PI,  
C1 

        PI, C2 

Marketing of CS Principles Course at each school 
for student recruitment 

PI, 
C0 

    PI,  
C0, C1 

    PI, 
C0, C1, C2 

      

Teachers purchase equipment for Summer training 
and Fall course (tablets/phones) 

C0     C1     C2       

Professional Development: 
Week-long APSI-like sessions (onsite at UA); 
summer-long reflective learning  

  PI, 
C0 

    PI,  
C0, C1 

    PI, 
C0, C1, C2 

    

Virtual biweekly training meetings (ACCESS); 
archived for those with intermittent schedule 
conflict 

  PI, 
C0 

PI,  
C0 

PI, C0 PI,  
C0, C1 

PI,  
C0, C1 

PI,  
C0, C1 

PI, 
C0, C1, C2 

PI, 
C0, C1, C2 

PI, 
C0, C1, C2 

Video recording of courses and training sessions   PI C0 C0 PI, 
C0 

C0, C1 C0, C1 PI, 
C0, C1, 
C2 

C0, C1, 
C2 

C0, C1, 
C2 

Cohorts offer CS Principles course at their school     C0 C0   C0, C1 C0, C1   C0, C1, 
C2 

C0, C1, 
C2 

PI offers CS 104 course at U. Alabama     PI     PI     PI   

Recruit new cohort from established A+CR 
connections 

      PI     PI       

Student summer camps   PI, S     PI, S     PI, S     

Student competition       PI, S     PI, S     PI, S 

Saturday student study sessions     PI, S PI, S   PI, S PI, S   PI, S PI, S 

Publication of results       PI     PI     PI 

Evaluation: Course coverage, student learning, 
teacher preparation 

  C0, 
E 

C0, 
S, 
E 

C0, 
S, 
E 

C1, 
E 

C0, C1, 
S, 
E 

C0, C1, 
S, 
E 

C2, 
E 

C0, C1, C2, 
S, E 

C0, C1, C2, 
S, E 

(Cx represents specific cohort; PI represent PIs/Staff; S indicates student participation; E corresponds to Evaluator assessment) 

 



Successes and Challenges 
Success Indicators: 
• Highly motivated group of teachers have 

already been identified and contacted 
– Many have participated in past Google CS4HS 

events 
– Several Year1 teachers already offer the 

current AP CS 
– Teachers have already self-organized an 

Edmodo group 
• Participation in the Community of Practice 

will support the use of the 
CS10community.org website as a repository 
for storing project ideas and lesson plans.  

• Great potential for diversity across 
participating schools, in terms of gender, 
ethnicity, and career aspirations 

• Support and interest at the highest levels of 
Alabama State Department of Ed 

• A+ College Ready and NMSI already have a 
very strong track record of PD in other AP 
areas 

• Plans to initiate a new CSTA chapter during 
PD session 

Possible challenges: 
• Implementation of the portfolio successfully 
• Making the Big Ideas a tangible concept to the 

teachers 
– Teacher’s unfamiliarity with some Big Ideas 

(e.g., Big Data, networking) as expressed by 
current Pilot teachers 

• Addressing as many Learning Objectives as 
possible 

• Facilitating collaboration online over a 
disperse geographic region 

• Years 2 and 3: Lack of CS background in 
targeted teacher populations 

• Possible attrition due to retirement or 
inability to handle demands of PD schedule 
while balancing other responsibilities 
 



Measures of Success 
Evaluation Questions Measure  Evidence of Success 

Teacher Professional Development and Learning Outcomes 

What is the quality of the professional development? What is the extent to 
which Teacher Leaders and other cohorts feel prepared to teach CS Principles 
materials? What is the impact of the in-service effort for participants? Do 
participants gain adequate content and pedagogical content knowledge? What 
added value is provided by virtual meetings and other resources? How well is 
the professional development model working? Is the project scaling to 
schools as expected? To what extent are the A+CR staff able to master the 
content to sustain the effort? 

Teacher surveys (pre/post 
professional development); Teacher 
Leader and cohort interviews; 
Observations of virtual monthly 
meetings; Assessment of participant 
artifacts. 
  

Teacher Leaders indicate adequate preparation 
for teaching (year 1) and for working with new 
teachers (years 2 and 3) as co-operative learners; 
Participants feel the preparation and continued 
support is adequate; Participant assignments 
show adequate content knowledge and 
pedagogical proficiency. 

Course Implementation 

How are URMs recruited into the course? How engaged and motivated are 
students in the class? Do students persist in the class? Are students 
comfortable with the classroom climate? In what ways are CS Principles 
materials incorporated into a variety of learning contexts? What content 
topics and resources are used by instructors and how often? What are 
instructors’ perceptions of the curricular materials (usability, quality, 
adoptability)? What is the efficacy of the state’s ACCESS infrastructure to 
deliver professional development and shared teaching? To what extent do 
course implementations meet the ideals? How diverse are the course 
implementations? 

Course syllabi; Instructor pre/post 
surveys; Instructor biweekly activity 
logs; Students post-course survey. 

Course syllabi indicate alignment with Big Ideas 
and Learning Objectives; Cumulative activity 
logs indicate full content exposure with 
sufficient time per topic/activity; Instructors 
indicate material/strategies are engaging, esp. 
under-represented students (URMs); Students 
indicate enjoying class, activities, language. 

Student Outcomes 

Do students’ CS attitudes, interests, perceptions of relevance, confidence, 
self-efficacy, creativity, and content knowledge (e.g., social impacts of 
computing) change as a result of course participation? Does student learning 
increase? In what ways do students think computationally (e.g., recursively, 
abstractly)? Do students perceive CS as relevant? Are students interested in 
subsequent CS opportunities? Do students successfully pursue subsequent 
coursework? Do the Alabama undergrads/grad supported on the grant 
develop an appreciation and interest for helping to promote computer science 
education in K-12? 

Instructor pre/post surveys, Student 
pre/post interest and attitude surveys; 
Common assessment (pre, midterm, 
final); Student enrollment and 
retention; Student grades; Exit 
interviews for Alabama supported 
students. 

Survey results indicate gains in students’ CS 
interest and attitudes, especially for URMs; 
Student retention is high; Student grades and 
common assessment results indicate successful 
learning of content, across and by Big Ideas and 
Learning Objectives; Instructors perceive 
adequate student learning; Alabama students 
continue with K-12 computer science activities 
after project ends. 



Measures of Success 

Summer PD Training 
 

• The degree to which the 12 Year-1 participants are 
ready to teach in their respective classrooms 
 

• The rigor and detail of 2- 3 lesson plans that are 
developed by each teacher over summer PD session 
 

• The quantity and perceived quality of a repository of 
lab activities (project ideas) for teachers to use  



Miscellaneous Comments 
• State participation in current CS AP has been low (with 220k HS students): 

 
 

 
• Project has backing of State Department of Ed and participating districts 
• The Teacher Leader model enables 12 first-year teachers to serve as 

mentors to 40 other teachers in years 2 and 3 

 
 
 

2001 2007 2008 2009 2010 2011 2012 

22 CS A      27 CS A      41 CS A  24 CS A 51 CS A 99 CS A 97 CS A 

12 CS AB  7 CS AB  11 CS AB  22 CS AB 

• Following the NMSI model: 
– Over 70 schools in Alabama associated with A+CR with 

the infrastructure to support sustainability at project end 
– NMSI partners are in 7 states 
– Alabama’s percent increase in qualifying scores on AP 

exams over the past three years ranks Alabama #1 
among all 50 states in: 1) Qualifying scores (3 or above) 
on AP SEM exams, and 2) Minority qualifying scores on 
AP SEM exams  
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