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Abstract: In the 2016-2017 academic year, the College Board released a new Advanced Placement 
(AP) Test in the area of Computer Science.  The AP Computer Science Principles course is distinct 
from traditional AP classes in that it is intended to be multi-disciplinary in nature and the end-of-
course summative assessment includes traditional single-select multiple-choice questions and 
multiple-select multiple-choice questions, but also through-course performance tasks, which allow 
students to demonstrate their proficiency with course subject matter in nontraditional ways. For 
example, students will submit a digital portfolio that will be evaluated as part of the final exam 
score. This paper will document the course design experience for a class designed to prepare 
students for this test from a model facilitated learning approach. 

 
 
Introduction 
 

Bishop Lynch High School (BLHS), a private, co-educational, college-prep Catholic high school, now in 
its 54th year, in East Dallas (Texas, USA) offers two dozen advanced placement (AP) classes. These include 
Calculus AB, Calculus BC, Chemistry, Physics 1, and, as of the 2016-2017 academic year, Computer Science A. 
Each of these classes is taught in the traditional manner, by one teacher, and is designed to prepare students for one, 
single, high-stakes test in May of each year. In the 2016-2017 academic year, the College Board released a new 
Advanced Placement Test in the area of Computer Science.  The AP Computer Science Principles (AP CSP) course 
is distinct from most traditional AP classes in that it is intended to be multi-disciplinary in nature and the end of 
course summative assessment includes traditional single-select multiple-choice questions and multiple-select 
multiple-choice questions, but also through-course performance tasks, which allow students to demonstrate their 
proficiency with course subject matter in nontraditional ways.  BLHS plans to offer AP CSP starting in the  
2018-2019 academic year. 

Unlike the other AP classes at the school, this course will be designed and taught by two instructors, with 
decidedly different backgrounds. One has a traditional computer science and programming background and the other 
comes to the school after a 25-year career in corporate America. Given the multidisciplinary nature of the course 
outline, this unique arrangement will make use of a model facilitated learning approach in the design of learning 
activities.  

Relevant questions include: to what extent have the learning activities made use of model facilitated 
learning to enhance student understanding of the subject matter, to what extent has the difference in backgrounds of 
the course facilitators helped, or hindered, the effectiveness of the course design, and, ultimately, what has student 
performance on the summative assessment been?  
 
Background and Literature Review 
 

In the 2013-2014 academic year, BLHS implemented a BYOD program and now requires each of their 
roughly 1,100 students to have a personal laptop available for use in every class.  Teachers are required to make use 
of the school-wide learning management system (LMS) and are increasingly integrating laptops into their 
curriculum.  The school provides technology resources, including Smartboards and campus-wide wireless access to 
the Internet but teachers are given a great deal of autonomy regarding the use of technology in their individual 
classrooms. Implementing the AP CSP course is a logical extension of the technology-oriented learning environment 



present in the school. 2018-2019 will be the first year for the AP CSP class. Another technology class, Robotics, was 
introduced in the fall of 2017 and enrollment has exceeded capacity. 

Learning can be viewed as an active process of knowledge construction wherein learners are necessarily 
involved with others in real-world problem-solving situations. The need to learn created by an authentic problem 
provides motivation, and interaction with similarly immersed students develops collaborative and problem-solving 
skills (Spector et al, 2001). The teachers tasked with designing the course at BLHS believe that real-world, project-
based learning activities will be an effective approach to introducing these complex subjects to high school students. 
Spector, et al (2003) describe some of the challenges many students have with learning concepts relevant to 
understanding complex systems. These include: 

• understanding the impact of seemingly unrelated relationships over time; 
• recognizing the scope of the system at issue and not focusing solely on apparently discreet problems 

which may, in fact, impact other parts of the system; 
• expanding their understanding regarding lessons from a particular problem context with other, 

disparate, problem situations 
 
Spector and Davidsen (2000) refer to the integration of learning theory (socio-constructivism), 

methodology (system dynamics) and technology (collaborative tele-learning) as Model Facilitated Learning (MFL) 
and suggest that this approach can be effective in facilitating learning in complex and ill-structured domains, such as 
those that will be encountered in the AP CSP course. The goal of this case study will be to document the experience 
of the course designers and to illustrate where model facilitated learning activities can be used to introduce high 
school students to the complex concepts of the course material. 
 
Research Questions 
 
1. To what extent have the learning activities made use of model facilitated learning to enhance student 
understanding of the subject matter (peer review) 
2. To what extent has the difference in backgrounds of the course facilitators helped, or hindered, the 
effectiveness of the course design (qualitative reflection) 
 
Methodology 
 

The two course designers, one with a traditional computer science and education background, the other 
with a technology background in a corporate setting, will collaborate using the AP Computer Science Principles 
Course and Exam Description document (2017), from the College Board, to craft a syllabus, course plan and 
schedule of learning activities. Problem-based learning, group activities, and technology-focused, authentic problem 
scenarios, and models, will be prevalent throughout the course and used to illustrate complex concepts. The 
evaluation of these learning activities will be accomplished by what in the computer programming world would be 
called a “code review.” This sort of open, constructive, critical and supportive, peer review is common in successful 
development and programming environments and will be used to validate the mapping of activities to stated learning 
outcomes. The College Board has documented the required learning outcomes in their curriculum framework. These 
include six computational thinking practices and seven “big ideas” such as creativity, abstraction, algorithms, and 
programming.  

Novel in the design of the assessment for this AP course is the inclusion of through-course performance 
tasks. These are worth 40% of the final assessment and the learning objectives they cover are ideal for the model 
facilitated learning approach. For example, one learning objective is to “create computational artifacts using 
computing tools and techniques to solve a problem.” This learning objective will be met by the student creating 
various artifacts demonstrating their proficiency. Since the foundation of model facilitated learning is to use 
authentic problems where possible, students will be guided towards a real-world problem as the basis for the 
creation of the artifact to meet this learning objective. 

 
Presentation 
 

The course designer(s) will present their course artifacts and share their experiences during the roundtable 
session at the SITE conference in March 2018.  
  



Structure of the Course 
The AP CSP course is organized around seven big ideas: 
 
Big Idea 1: Creativity 
Computing is a creative activity.  
 
Big Idea 2: Abstraction 
Abstraction is a central problem-solving technique in computer science 
 
Big Idea 3: Data and Information 
Data and information facilitate the creation of knowledge.  
 
Big Idea 4: Algorithms 
Algorithms are used to develop and express solutions to computational problems.  
 
Big Idea 5: Programming 
Programming enables problem solving, human expression, and creation of knowledge.  
 
Big Idea 6: The Internet 
The Internet and systems built on it have a profound impact on society.  
 
Big Idea 7: Global Impact 
Computation has changed the way people think, work, live, and play.  
 
Each of these is supported by a number of enduring understandings and learning objectives. On a more 

technical level, each learning objective leads to several bits of essential knowledge. The role of the instructor is to 
design engaging activities to allow learners to discover these bits of essential knowledge. The real-world nature of 
the topic lends itself well to this approach. What we've done here it is documented each element of the program, 
crafted specific activities (some group, some individual and some in class and others outside of the classroom), and 
mapped those activities to Merrill's First Principles. A significant factor relating to the success of this strategy is 
breaking down the complex domains into more manageable components which can be the subject of authentic 
activities. As the learner completes the activities they gain understanding and confidence which set the foundation 
for more complex activities and problems. 

 
The 7 Big Ideas are complemented by 6 Computational Thinking Practices 
 

1. Connecting computing 
2. Creating computational artifacts 
3. Abstracting 
4. Analyzing problems and artifacts 
5. Communicating 
6. Collaborating 

 
Together, the conceptual big ideas and the hands-on computational thinking practices provide a rich framework for 
facilitators to craft engaging and authentic problems of varying complexity for learners.



Excerpts of artifacts 
Excel spreadsheet maps the Activities back to the Big Idea, through Merrill’s First Principle and the structural components of the course. 
 

Big idea Enduring understandings Learning objectives Essential knowledge Merrill First Principle Sample Activity Overview of Technical Steps 

Big idea #1 

Creativity 

EU1.1-Creative development 

can be an essential process for 

creating computational artifacts 

LO1.1.1-Apply a creative 

development process when 

creating additional artifact/P2 

EK1.1.1A–The creative process in the 

development funding include, but putting 

nontraditional, or combinations of 

artifacts, techniques; and the exploration 

of personal curiosities 

Learning is promoted when learners are 

engaged in solving real-world 

problems AND Learning is promoted 

when new knowledge is demonstrated 

to the learner 

Create a simple website, with one 

page running on your own laptop. 

Either on main device or on a virtual 

machine, enable IIS (Windows) or install 

Apache (Mac) and create a single .html file 

using notepad or a similar tool. 

Big idea #1 

Creativity 

EU1.1-Creative development 

can be an essential process for 

creating computational artifacts 

LO1.1.1-Apply a creative 

development process when 

creating additional artifact/P2 

EK1.1.1B–Creating national artifacts 

employees and iterative and often 

exploratory process to translate ideas 

into tangible form. 

Learning is promoted when knowledge 

is activated as a foundation for new 

knowledge 

Add an image to the page. Capture an image, save it to the hard disk, 

transfer it to the website's file structure and 

reference it in the code. 

Big idea #1 

Creativity 

EU1.2 – Computing enables 

people to use creative 

development processes to 

create artifacts for creative 

expression or to solve a 

problem. 

LO1.2.1-Create a 

computational artifact for 

creative expression/P2 

EK1.2.1A-computational artifact is 

something created by a human using a 

computer and told me, but is not limited 

to, program, and image, and audio, a 

video, a presentation, or a webpage file. 

Learning is promoted when new 

knowledge is applied by the learner 

Add a sound file to the page. Create your own, new, sound file, save it to 

the hard disk, transfer it to the website's file 

structure and reference it in the code. 

Big idea #1 

Creativity 

EU1.2 – Computing enables 

people to use creative 

development processes to 

create artifacts for creative 

expression or to solve a 

problem. 

LO1.2.1-Create a 

computational artifact for 

creative expression/P2 

EK1.2.1B-computational artifacts 

requires understanding of all use of 

software tools and services. 

 Learning is promoted when new 

knowledge is integrated into the 

learner's world 

Add comments to the page and then 

turn your page over to a classmate 

and have them modify the page.  You 

modify their page. 

Change the text, image, and sound on your 

classmate's file.   

 

BUT FIRST, make a copy 

 
 



The "BUT FIRST" notation in the bottom role the far-right column it is an example of an important 
troubleshooting lesson, as illustrated by this humorous video clip (35 seconds):  
https://www.youtube.com/watch?v=UcaWQZlPXgQ 
 

Some students will invariably begin work on their classmate’s file without first making a copy and that will 
allow the facilitator an opportunity to impress upon them the importance of version control, backups, and clear 
communication. This activity sequence will also map to a number of other learning objectives in the course, 
including collaboration and security.  It is likely that students with limited technical experience will have difficulty 
with the first part of this task sequence. But once they have mastered the process of putting an image file on their 
page they will be able to transfer that experience to the sound file with little incremental cognitive challenge.  
Inherent in this task sequence it is an understanding of text editors, file structure, in the nature of a Web server. 
These essential knowledge components map to other learning objectives and enduring understandings elsewhere in 
the scope and sequence of this course. 

 
Once the layout of the 

course is complete in Excel, it can be 
used as the foundation for a number 
of strategies to support the course. 
These include integrating with a 
word processing file to create daily 
lesson plans and also to make use of 
web-based collaborative tools such 
as Trello.   An example of this sort of 
integration is shown in figure 1. 

 
 

Figure 1 Integration between Excel and Word for Daily Lesson Plans 

 
Conclusion 
 

Using a model facilitated learning approach as the framework for designing new course such as this allows 
the facilitator to simultaneously ensure proper coverage of learning objectives while crafting engaging in authentic 
tasks.  Starting with a digital format, such as Microsoft Excel, allows for the integration of other tools to assist in the 
management of the course. 
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