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I. Introduction 
 
A. How to Use this Guide 

The purpose of this guide is to help educators use a collaborative learning structure called Pair Programming in 
their information technology (IT) education programs. In pair programming, two users work together on a single 
computer and receive training on how both can contribute to the completion of the IT project. Pair programming can 
be used across a variety of settings and has been found to produce a number of positive effects which are 
discussed in greater detail below. 

This guide is based on the experience of Education, Training, Research Associates (ETR) developing, 
implementing and researching an out-of-school IT education program Girls Creating Games (GCG). To our 
knowledge, GCG is the first formal investigation of pair programming among school-aged (middle school) 
participants. The material in this guide is based upon work supported by the National Science Foundation under 
grant number 0217221. Any opinions, findings, and conclusions or recommendations expressed in this material are 
those of the authors and do not necessarily reflect the views of the National Science Foundation. 

This guide offers educators a formal program for including pair programming in their school-based and out-of-
school IT programs. It includes a comprehensive program and detailed curriculum for teaching students how to pair 
program. Because this approach can be used in any setting that will physically accommodate it, and can be used 
with any software for any IT project, the material in this guide is presented broadly. We assume that educators will 
adapt the information to their specific setting. The document presents a four-track program for incorporating pair 
programming into a youth IT setting: 1) Direct instruction in pair programming, 2) Student practice and adult 
coaching of that practice, 3) Experiential activities that teach and reinforce pair programming-related skills and 
concepts, and 4) Activities intended to foster a learning environment that is conducive to collaborative learning.  

Teaching pair programming starts with direct instruction, but that part should be completed early on. The other three 
tracks can be started at the same time as the direct instruction and should then be implemented concurrently 
throughout the program. Because the different parts of this curriculum are implemented concurrently, the sections 
of this guide do not follow a chronological sequence in terms of implementation, so this guide may differ from other 
curricula that readers are accustomed to using.  

To assist in adapting the information and activities presented here, we recommend reading The Girls Creating 
Games Approach to Teaching Pair Programming at the end of this overview (see pages 22-35). That document 
includes a chart that shows how the curriculum was implemented in the GCG program on a session-by-session 
basis. The chart is designed to help the reader adapt the curriculum to their setting while still retaining some of the 
benefits of the overall approach. 

 
B. Benefits of Pair Programming  

When ETR designed the GCG program, we translated research findings about girls’ preferred learning 
environments and how they like to engage with information technology into a structured approach to teaching IT. 
Although research suggested that girls prefer to work together, there was little documentation of true collaborative 
learning at the computer during out-of-school time.  

Pair programming is the most widely tested, if not the only, collaborative learning structure where two users work 
together on a single computer in a way that gives both a critical role in completing their IT project. In pair 
programming, one partner serves as the “Driver” while operating the keyboard and the mouse to execute 
operations. The other partner acts as the “Navigator.” In a classic code-writing situation, there are two primary roles 
of the Navigator: one is to actively review the code-writing and catch errors as they happen in order to prevent 
glitches or bugs in the software, and the other is to collaborate with the Driver to generate solutions to programming 
tasks or problems. We added a third primary role to the job of Navigator – that of managing all the print-based 
materials, including both instructional aides and project materials. 
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Prior to GCG, pair programming had been tested primarily in university settings, where research showed the 
promise of this approach for increasing women’s participation in IT courses and careers. For example, pair 
programming in introductory computer science (CS) courses has led to greater course completion and pass rates; 
performance on independently taken exams was just as good for those who worked in pairs as those working alone 
(McDowell, Werner, Bullock, & Fernald, 2006; Werner et al., 2005). A key finding is that confidence, satisfaction, 
enjoyment in the experience of programming, and persistence in pursuing a CS-related major were all higher for 
those who worked in pairs. Additionally, paired students (particularly females) persisted at substantially higher rates 
than solo students in the next required computer science course where pairing was not used. These results indicate 
that pair programming increases learning, investment, and interest for both men and women, and that these 
increases may be particularly beneficial women. Dr. Linda Werner was a key part of this university-based research, 
and she played a critical role in helping us adapt the pair programming approach for middle school students. 

 

II. Getting Students Started in Pair Programming 
 

A. Overview 

The Girls Creating Games program teaches girls to work collaboratively in pair programming partnerships using a 
pedagogical approach grounded in two theories of teaching and learning: Roland Tharp & Ronald Gallimore’s 
Socio-Cultural Theory and Albert Bandura’s Social Learning Theory. We have applied these theories to a six-part 
method of teaching pair programming: 

1) Direct Instruction – While some direct instruction, i.e. lecture, is always necessary, our approach minimizes this 
while emphasizing modeling, observation and student practice. Direct instruction is limited to mini-lectures of 
ten minutes or less. 

2) Instructional Reinforcement – Instructors illustrate the key points of instruction and how they improve 
performance. Students are then reminded of these key points at regular intervals as they progress towards 
competence and later mastery of skills or content. 

3) Modeling & Observation – We replace direct, didactic instruction, or “telling” with “showing” and 
“demonstrating.” This modeling is done by adult program leaders, adult and “near peer” teaching assistants, 
role models, and program students. Modeling is followed by student reflection on what they saw.  

4) Student Practice – Student pairs are given an assignment and provided with scaffolds and supports to help 
them succeed. 

5) Coaching – Coaching is one of the key scaffolds for student practice. Adult program leaders, near-peer 
teaching assistants, role models and peer leaders provide the coaching. A key element is the use of “strategic 
questioning” to help students solve their own problems, rather than “rescuing” them by spoon-feeding them 
solutions. Providing positive encouragement and affirmations are another important element of coaching. More 
information on coaching is available in the Independent Problem-Solving program guide on our website 
http://programservices.etr.org/gcgweb. To access this guide, click the Tools for Teachers button, and then the 
Problem Solving tab. 

6) Identity/Emotional Reinforcement – The final part of teaching pair programming involves building a girl’s tech 
savvy identity by personalizing the activities in a way that builds a positive association between her IT pursuits 
and her other interests and identities. For example, offering positive affirmations of girls’ computer skills 
contributes to a positive association with IT, challenges negative stereotypes about who is good with 
technology, and helps girls resist others’ negative views of her interest in computers.  

 

B. Space Considerations 

To implement pair programming in an IT setting, it is important to have a room than allows two students to sit 
comfortably at a single computer. In order for both users to easily see the monitor, they must sit close together and 
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one barrier to this seating arrangement is large chairs or chairs with armrests that prevent two users from sitting in 
close proximity without bumping each other or getting into uncomfortable ergonomic positions. Removing the arm 
rests can help minimize this barrier. Another common problem is that in most labs, computers are so close together 
that they do not leave room for two users at each workstation. To address this problem, pairs can sit at every other 
computer since fewer computers are needed when students share.  

 

C. “Informal” Pair Programming 

The GCG method of teaching pair programming is informed, in part, by Constructivism. This pedagogical approach 
says that knowledge is constructed by the learner rather than imparted by the teacher. Learners construct 
knowledge when they reflect on their experiences and come to an understanding by generating their own "rules" 
and "mental models.” Strong Constructivist influences can be seen in the Modeling & Observation and Student 
Practice parts of our approach to teaching pair programming. 

Because of this commitment to Constructivism, students begin to work in pairs on one computer without a lot of 
direct instruction on what pair programming should look like. Pair programming at this stage of development is 
called “simple” or “informal” pair programming. In the 23-session GCG Curriculum, students perform informal pair 
programming in the first two sessions. By the second session, they receive direct instruction and demonstrations 
that allow them to observe, reflect, and construct rules and models that help them develop skills to do “formal” pair 
programming. The definition of pair programming that program leaders initially provide for students is as follows: 

• Working on the computer with a partner in one of two specific pair programming roles: “driver” and 
“navigator.” 

• The driver operates the keyboard and the mouse. 

• The navigator watches what the driver is doing in order to prevent mistakes. 

• The navigator is in charge of all printed resource materials. 

• Partners take turns being the driver and the navigator. 

 
C1. Coaching “Informal” Pair Programming 

Program leaders monitor pairs and provide coaching to ensure that the following things take place when students 
practice informal pair programming: 

• The Navigator does NOT grab or take the keyboard and/or the mouse away from the Driver, or in any way 
operate the keyboard and/or the mouse; 

• Partners switch roles when the timer goes off; 
• Pairs affirm each others’ work (e.g. by giving a “high five” when they switch roles);  
• Conflicts about collaborative decisions are resolved amicably and constructively 

 
A more detailed description of how to coach “formal” pair programming is in Section V, Part B. 
 

III. Co-Constructing an Understanding of “Formal” or “True” Pair Programming 

The following section provides information on how to teach formal pair programming, based on the experiences of 
the GCG program. 

 

A. Pair Programming Rationale 

A mini-lecture is used to give students a rationale for pair programming. In GCG, this mini-lecture is delivered right 
before the first activity focused on “formal” pair programming. It can also be used it at the very beginning of a 
program, especially if formal pair programming is taught at the outset. The specifics of this mini-lecture can be 
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found in the first lesson in the Pair Programming Lesson Plans at http://programservices.etr.org/gcgweb/. 
Click on Tools for Teachers, and then choose the Pair Programming tab. 
 

B. Attendance and Successful Pair Programming 

Pair programming is most effective when students understand the relationship between program attendance and a 
successful partnership. Instructors should emphasize to all students that their partner depends on them to learn IT 
skills and to make decisions in order to complete their project. Remind them of this at the beginning of the first few 
program sessions, particularly if regular attendance is a problem. 

 

C. Pair Programming Analysis 

This 20-minute activity is critical to a Constructivist approach where students build an understanding, or “mental 
model,” of pair programming.  In this activity, students watch the digital video “Examples of Pair Programming” 
which depicts two different pairs of young women: one pair works well together and one pair is less effective. Based 
on their observations of the video, students define good pair programming practice by identifying the job of both the 
Driver and Navigator, as well as the “Do’s and Don’ts.” The lesson plans for this activity also include the option of 
using a live role play instead of the video. The video and complete step-by-step lesson plans can be downloaded 
from our website at http://programservices.etr.org/gcgweb by clicking on Tools for Teachers, followed by the Pair 
Programming tab. Instructions can be found in the first lesson in the Pair Programming Lesson Plans. 
 

D. Pair Programming Poster 

In the previous activity, students identify good pair programming practices. Instructors can use the student-
generated roles/rules from the pair programming Analysis activity and a poster template to prepare a poster of the 
tasks of both the Driver and the Navigator and the rules (“Do’s and Don’ts”) of pair programming. The poster should 
include all the students’ ideas presented in their own words and any critical tasks or rules from the master list that 
they did not come up with during the analysis activity. We recommend making the poster visible every day; 
introduce it the first time, and review it 2-3 times during the first half of the program.  Depending on the need, it may 
be necessary for the students re-read the entire poster. Other times, it may be sufficient to remind students to refer 
to the poster for guidance on good pair programming practices. 

For more on how to create and utilize this poster, please go to the Pair Programming Lesson Plans at 
http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then choose the Pair Programming tab.  
 

E. Pair Programming Matching 

The GCG Pair Programming Matching activity is designed to help students identify and distinguish the roles of 
Driver and Navigator. The format of matching lists of rules with the corresponding pair programming role is very 
recognizable to middle school students. Students complete the sheet, review answers and make necessary 
corrections. 

For complete a step-by-step lesson plan and activity sheet please see the second lesson in the Pair Programming 
Lesson Plans at http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then choose the Pair 
Programming tab. 
 

F. Pair Programming Direct Instruction & Checklist 

Adults can model pair programming by giving direct instruction on specific IT hardware and software skills. In GCG, 
between 2-3 of the mini-lectures (on Macromedia’s Flash™ multimedia software) were also used to reinforce 
students’ understanding of pair programming. This technique is called “Pair Programming Direct Instruction.”  
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Pair Programming Direct Instruction is exactly what the name says – instead of demonstrating the steps of a 
particular software skill as a solo programmer, the adult program leader performs the demonstration as the 
Navigator in a pair programming partnership. A student or another adult program leader is the Driver. In 1 or 2 of 
these demonstrations, students use a checklist-style activity sheet to evaluate the pair programming demonstration 
and identify what the demonstrators did well and what they could improve.  

Because students cannot complete the checklist and follow the instruction on the new IT skill at the same time, 
these two tasks are split between pair programming partners. The activity sheet is done by the student who is going 
to be the Driver first, while the student who is going to be the Navigator concentrates on the instruction. Making the 
Navigator responsible for following new skill instruction, even though the Driver will be implementing the skill first, 
reinforces the important role the Navigator plays.  

Program leaders may choose to skip the checklist activity sheet and simply conduct a short debrief of the activity. 
We have found the questions to be useful for guiding discussion: 

• “What did you see during the demonstration that was good pair programming practice?” 

• “What did you think could have been improved in the pair programming?” 

For complete step-by-step lesson plans and activity sheets please see the third lesson in the Pair Programming 
Lesson Plans at http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then choose the Pair 
Programming tab. 
 

F1. Setting a Bad Example 

Over the course of pilot-testing Pair Programming Direct Instruction we discovered one problem with the approach 
– program students only had good things to say about what they observed. They offered almost no constructive 
criticism to our demonstration pair programmers. The absence of criticism was due to two factors: students did not 
want to criticize a peer who was participating in the demonstration, and the demonstrations often contained only 
good pair programming practices. 

In order for students to see how not to do something, and to think critically and find areas for improvement, we 
created an activity in which the demonstrators model some poor pair programming practices as summarized below. 

1) Choose an adult educator to perform the demonstration with you. If you are the sole educator, find an 
adult who has some familiarity with the software you are teaching (although the better the Navigator you 
are, the less they need to know!) You may have to orient them a little to the software, especially the 
interface if it is in any way unusual.   

2) Make sure your demonstration partner understands the basics of Pair Programming. If they have 
never heard of Pair Programming, or practiced it, you can use the same educational materials for teaching 
students, such as the digital video “Examples of Pair Programming.” Do not over-train them. Amateurs are 
more likely to make mistakes naturally, giving youth something to critique 

3) Plan to make some obvious mistakes. Refer to the checklist of behaviors that students use to evaluate 
the demonstration in the third lesson in the Pair Programming Lesson Plans and select a few to do wrong. 
The lesson plans are on our website http://programservices.etr.org/gcgweb/ Click on Tools for Teachers 
and the Pair Programming tab.  

 

IV. Putting Students in Pair Programming Partnerships 

Choosing the right pairings is as important as effective coaching for helping students experience success with pair 
programming. We have experimented with a continuum of student-selected and adult-assigned pairings. The 
compromise that we recommend is called “limited choice” pairings. 
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A. Student-Selected Pairings 

Many educators, especially youth development paraprofessionals and out-of-school activity leaders, prefer to allow 
students to choose who they work with. The element of choice can definitely increase students’ engagement in 
program activities, especially in a voluntary program. 

However, based on our experience with GCG, opting for student-selected pair programming partnerships has a 
significant potential drawback, namely that students tend to choose partners based on social affinity rather than an 
evaluation of whether they will work well together. This is what we, in GCG, liked to call the “friends as roommates” 
syndrome. Many of us have experienced choosing a close friend to live with and then having compatibility issues 
create conflict in the friendship. A similar thing happens with fairly high frequency in student-selected pairings. The 
biggest conflicts that arose were among pairs who were already friends. 

 

B. Adult-Assigned Pairs 

One alternative to student-selected pairings is for adult program leaders to assign pairs. Trained adult educators 
usually do a good job of evaluating the strengths, weaknesses and potential problems of different pairings using 
observational data and fairly objective criteria. However, in our experience, adult pair assignments are far from 
perfect. Furthermore, students may be resistant to be assigned a partner with no input from them. In a voluntary or 
drop-in program, negative feelings stemming from being forced into a pairing are likely to lead some students to 
leave the program. 

 

C. Limited Choice Pairings  

The compromise between student-selected pairings and adult-assigned pairs is a “limited choice” approach. This 
approach to determining pair assignments combines student input with adult decision-making. The GCG system 
outlined below is for a program group of between 18-24 students. It should work well for larger groups, but would 
have to be adjusted for significantly smaller groups. 

1) Explain that it is time to determine who their permanent pair programming partner is going to be. 

2) Give each participant an index card. 

3) Explain that they are going to write down the names of who they could work successfully with as a partner. 
Tell them that the information they write down will be confidential and that they should not show their card 
to anyone before turning it in.  

4) Ask them to write down the names of three other students with whom they feel they could work well. Tell 
them that if they write fewer than three names, or if they repeat the same name, then their input will not be 
used when you make pair assignments.  

5) Then tell them that if there is someone with whom they feel strongly they could not work with, they should 
write that person’s name down, along with “please do not pair me with ____.”  

6) Collect the cards. 

7) Explain that you are going to use the cards to make pair assignments and that you will try your best to pair 
them with one of the three people they identified as good potential partners.  

8) Use the cards to make pairing decisions.  

9) If you work with another adult educator who knows your students, show your proposed pair assignments to 
that educator and ask her/him to point out any problems they see with your decisions. 

 

D. Temporary Pairings 

In GCG, to implement our limited choice pairing system, we first observed several different pairings over the first 
four program sessions. Program staff used these observations to note personality characteristics and work styles. 
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Detailed notes are useful, but time or resources are limited, a simpler method is to assign a positive or negative 
rating to each temporary pairing, providing at least some record of which pairings worked or did not work. 
 

E. Permanent Pair Assignments 

There are a wide range of dimensions that could impact pairing decisions. Below is a list of questions to consider 
while observing students in temporary pairings, and to inform the final pairing decisions. Please note that this list 
comes from our research on predominantly white and Latina, female, suburban middle school students (ages 11-
14). There may be very different dimensions to consider when working with different populations: 

• Do both students make an effort to engage their partner by asking questions or asking the other person’s 
opinions? Do they listen to each other? 

• How patient are the students? Are there particular things that challenge these students’ patience? 

• How directive or “bossy” does each student tend to be? Is this an effective style in the pair? 

• Do the students get extremely attached their own ideas? How flexible would they be with each other when 
making decisions for a joint project?  

• Do partners demonstrate different skill levels? Will an imbalance in skill level get in the way of 
collaboration? 

Other factors to consider in making pair assignments are: 

• Friendships: While some friends work fine as Pair Programming partners, many friendship-based pairings 
experience challenges. Furthermore, when friends face challenges, the issues are often personal, and the 
girls were more sensitive about it since they were friends. 

• Retention: It is sometimes necessary to pair a girl with a friend rather than lose her from the program 
entirely. Some girls – who may be shy or not very confident –  may not stay in the program unless 
partnered with a friend.  

• General level of ability with IT: Too big a gap in ability levels can cause problems in partners’ efforts to 
collaborate. Typically, the partner with the relatively high level of ability gets frustrated and impatient while 
the partner with the relatively low level of ability relies too much on the other partner and defers to her 
decisions.  

• Temporary pairings: If time allows, it is helpful to observe students with different partners. This includes 
making notes about all the things mentioned above regarding patience, dominant/passive behavior, 
flexibility, and willingness to assist a partner. 

 

V. Pair Programming Skill-Building 
 

A. Student Pair Programming Practice 

The key to success with pair programming is practice combined with good coaching from a competent and 
supportive adult. Coaching will be discussed in the next section. 

Students should begin practicing pair programming right away, not after all of the direct instruction lessons in 
Section I. As can be seen from the use of “informal” pair programming in GCG, discussed in Section I., students 
benefit from working collaboratively even before they know every technique you want them to use. This is “learning 
by doing” – trying something out and making corrections as they go.  

One resource for evaluating students’ progress is a list of jobs for each role that is used in the Pair Programming 
Analysis in Section 3, Part C. Another resource is the checklist for program leaders to use while observing students 
(below). The items are listed more or less in the order in which they occur. 
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During each period of Pair Programming, the following should take place: 
 

� Partners agree on their respective roles, Driver or Navigator. 

� The Driver places the keyboard and mouse in a good, ergonomically correct position. 

� Partners position the monitor where they both can easily see it. 

� The Navigator has all the necessary instructional and design materials, such as a notebook, assignment 
sheets, textbooks, software manuals, etc., that are likely to be needed for the work session. 

� Partners identify their Pair Programming improvement goal and, if applicable, tape their Goal Card in a 
visible spot at their workstation. (See Section V. C. Youth Self-Assessment – The “Partner Check-in and 
Goal-Setting,” of this guide, below) 

� Partners identify what they were doing in their project when they ended their previous work session. 

� Partners identify what they need to focus on during this work session. If applicable, they set a goal for what 
they will try to complete today. 

� The Driver operates the keyboard and mouse and the Navigator does not touch or grab these tools from 
the Driver. 

� The Navigator describes what the Driver needs to do in reference to instructional- and design materials, 
and shows the relevant sections to the Driver, but does not relinquish management of the materials. 

� Partners negotiate and make mutual decisions. 

� Partners are “good-natured” about mistakes. 

� Partners encourage each other to share new ideas, practice new skills, and try new things.  

� When it is time to switch roles, both partners do so amicably. 

� When partners switch roles, they affirm each other’s work, contribution, ideas and Pair Programming 
performance. 

� When the role-switch occurs, partners either get up and switch seats or slide the keyboard and mouse into 
position in front of the new Driver.  

 

B. Coaching Pair Programming 

The term coaching describes assistance given by a more competent individual to a less competent individual for the 
purpose of improving the latter’s performance. Teaching and coaching are related, with coaching being one function 
of a teacher. Teachers who are responsible for increasing the skills, any skills, of their students, must also perform 
the role of “coach.” Coaching takes place during the application of a skill or skills. Some guidelines for coaching 
students in pair programming are outlined below: 

1) Help students reflect on their practice themselves. Instead of pointing out a mistake you observe, stop 
them and let them know you saw something you thought they should correct. Ask them to identify it.  

2) Don’t “rescue” students from their mistakes by spoon-feeding them corrections. Once the need for a 
correction is identified, have students come up with their own ways to correct their practice. In GCG, 
program leaders ask students to tell them what they were trying to do and what was not working. Then 
program leaders guide them to investigate their project file together to see what went wrong. Program 
leaders might also refer the pair to other students who have encountered similar problems. 
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3) Promote autonomy by encouraging students to use resources that support or “scaffold” their 
practice. Refer students to the Pair Programming poster, the list of tasks/jobs on the Pair Programming 
Matching Activity worksheet and on the Partner Check-In Activity sheet and the goals they set on that 
sheet.   

4) Identify behaviors that need to be changed but do not judge or blame the person exhibiting the 
behavior. This is particularly important in situations where there is inter-partner conflict.  

5) Don’t overwhelm students by expecting them to correct too many things at once.  If students have 
many things that need correcting, help them prioritize. Correcting or improving one practice will give them 
the confidence to move on to others. Priorities include bad practices that bother an individual’s Pair 
Programming partner, such as grabbing the keyboard and mouse, not staying engaged in the project work, 
or putting the other person down. Left unaddressed, these behaviors will create conflict in a Pair 
Programming partnership. 

6) Use conflict resolution and mediation techniques to help partners maintain a positive collaboration.  
While teaching conflict resolution is beyond the scope of this guide, there are many good resources 
available. The basics of conflict resolution in which a good Pair Programming coach should be competent 
include: 

a) Identify conflicts as soon as they begin to emerge. 

b) Take the pair aside and begin a process of resolving conflicts at the first sign of conflict. 

c) Be “solution-based” - communicate the belief that conflict is normal and resolvable. 

d) Establish a safe environment for partners to participate in conflict resolution. 

e) Be impartial. 

f) Use simple mediation techniques. Examples include: allow both partners to describe the 
problem(s)/conflict without interruption, use active listening, reflect what each partner says and ask 
them to confirm the accuracy of your understanding, use questions to clarify values, help partners state 
what they need to resolve the problem, help partners find acceptable compromises, use brainstorming 
techniques to generate creative solutions, summarize and document proposed solutions, negotiate 
agreements on proposed solutions and schedule times to check-in on the implementation of solutions.  

The behaviors listed below are what most commonly required coaching assistance from adult program leaders: 

• Navigator reaches over to use the mouse or keyboard – This prevents the Driver from using them.  

• Navigator is not engaged – He or she “spaces out,” talks for a prolonged period of time to a nearby peer, 
or walks away to interact socially with others. 

• Partners cannot arrive at a compromise on design decisions – Students may argue until an adult 
intervenes or set aside what they can’t agree on and revisit it later. 

• One partner makes unilateral decisions – More passive partners may allow this to happen. Some seem 
okay with it, while others later regret that they were not allowed to contribute.  

• Insults/put-downs – Even said in jest, between friends, put-downs create a negative environment and 
undermine collaboration over time.  

• One partner refuses to switch roles – Sometimes one partner won’t give up a role, and other times a 
partner does not want to take on a particular role.  

• One partner changes the work that the pair has agreed on – This is most likely to happen when one 
partner is absent. 

• Both partners are off-task – Students distract each other by talking about non-project topics. 
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C. Partner Check-in and Goal Check 

In GCG, several different variations of an activity were designed to help partners give each other feedback on their 
pair programming practice. The goal of such feedback is two-fold: to affirm good pair programming practices and to 
improve performance.  

In the simplest variation of this activity, participants write their answers to two questions: 

• What is one thing that your pair programming partner does especially well? 

• What is one pair programming skill or teamwork skill that you would like your partner to improve? 

The answers to these questions are shared between partners.  

In the more complex version of this activity, students use activity sheets to evaluate their partners on specific 
practices. Based on that feedback, each partner sets a goal to improve one of their practices and describes what 
they are going to do to try to improve it. To maximize the likelihood that performance will improve, students evaluate 
their progress towards their goal after every Pair Programming Check-in. Based on their evaluation, they either 
keep working on the same goal or set a new goal for future work sessions. 

This activity is designed to support improvement in performance by: 1) identifying strengths as a positive platform 
from which to support improvement, 2) identifying specific areas for improvement, 3) goal setting for performance 
improvement and 4) articulating specific behavior change that will achieve that goal. 

For a complete step-by-step lesson plan and activity sheets please see the fourth lesson in the Pair Programming 
Lesson Plans at http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then choose the Pair 
Programming tab. 
 

D. Reassigning Pairs 

Regardless of how carefully the adult educator has thought out the reasons for a particular pairing or how hard they 
work to coach a specific pair and assist them in working out their differences, some pairs simply do not work out 
and need to be re-assigned. Often, program leaders feel that “if they just did something different” in working with a 
pair, that the pair could successfully collaborate. Criteria are listed below that are helpful for deciding whether or the 
students in the pair should be re-assigned to new partners. 

It may be necessary to assign students to a new partner if there is evidence that there is: 

• Too large a gap in IT skill levels. 

• A pre-existing friendship that is getting in the way. 

• A partner dominating the other in decision-making. 

• A partner exhibiting a habit that is annoying to the other partner, but is unlikely to annoy the new partner to 
which he or she could be assigned. 

• A person who is highly likely to drop out of the program if he or she continues to work with this partner. 

• A partner that is fundamentally unsuited to collaborative work, but would thrive if he or she participated 
independently. 

• A partner who spends considerable time with another participant and has repeatedly, either passively or 
actively resisted the program leader’s efforts to steer her back to her assigned partner. 

• A partner who ignores the other and has repeatedly, either passively or actively resisted the program 
leader’s efforts to steer him or her back towards engaging with his or her partner 

• A partner who acts disrespectfully toward the other and/or insults the other partner and has repeatedly, 
passively or actively resisted the program leader’s efforts to change this behavior.  
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• A partnership that has experienced chronic, unresolved conflict. 

To illustrate how these criteria can be used to inform a decision about whether to reassign pairs, an example from 
the lead facilitator of the GCG program is presented below. Names of participants have been changed. 

There were four students who got re-paired due to partner conflicts and one student actually went 
from being paired to working alone. It started with Tammy asking the facilitators repeatedly for a 
new partner. At first, because of the amount of time she had already invested in her game project 
with her current partner, she was encouraged to continue to work with her same partner. Her 
partner, Kris, had not made any requests for new partner, but did express discontent in subtle ways 
when working with Tammy. The partnership needed consistent monitoring by facilitators and they 
were falling behind in meeting their game construction progress goals. Meanwhile, Janine was 
working with her partner, Maria. Janine badly wanted to work by herself but did not express 
discontent regarding working with her partner who her friend before joining the program. Later, 
Maria’s mother informed facilitators that she frequently talked about her discomfort working with 
her partner and told us that Maria was considering withdrawing from the program because of it. 
Maria had told her mother that she wanted to be paired with Tammy. Based on this information, we 
made the decision to pair Tammy with Maria, and to allow Janine to work alone. We paired Kris 
with another participant whose partner had, by that time, left from the program. The new pairings 
had to overcome some lost work time, and they had to make some decisions about whose game 
project they would adopt in their new partnership, but the end result was very positive. 

 

Re-pairing may be difficult when there are no other students to pair them with. It is typically not a good idea to break 
up a pair that is working well in order to re-pair the members of an unsuccessful pair, although it did happen on 
occasion in GCG. It can work if the re-pairing is considered desirable by both pairs. First talk about the possibility 
with the “successful pair.” Make sure they assess what they are risking (the successful aspects of their current 
partnership), what the pros and cons are apt to be in their new pairing, and make sure that they are not being 
blinded by the desire to work with a partner who is more “socially desirable” (i.e. a better friend) than their current 
partner – they may be inadvertently walking into a “friends who make lousy roommates” situation. This is a delicate 
negotiation. The partners in the “successful” pair must make a realistic assessment of the change, but it is also 
important to avoid painting an unfairly negative picture of the other participants which might prevent a change that 
could benefit all four participants.  

 

VI. Interactive Ways of Teaching Students to Collaborate 
 
A. Overview 

In addition to direct assistance of the kind described in the previous section, we implemented several experiential 
learning activities help students achieve competence and mastery of pair programming. Across our six pilot 
implementations of GCG, we used different combinations of four activities to teach and reinforce the collaborative 
skills and communication skills needed for effective pair programming. The activities are called: Draw What I Say, 
Pattern Blocks, Telephone Architects and Minefield. In GCG, these four activities were used in the order in which 
they are presented and they progressively increase in complexity. 

The collaborative dynamic in these activities are similar to those in pair programming. In each activity there is a 
“talker” who gives directions (i.e., the Navigator), and a “doer” who executes instructions, much as the Driver 
operates the keyboard and mouse while pair programming. These similarities allow students to practice 
collaboration in the controlled environment of the activity, with the hope that they will translate the skills and lessons 
into their pair programming.  
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The same challenges and problems come up for students in these activities as they do in the pair programming 
partnerships. Three of the most common examples are impatience with each other’s capabilities, frustration at 
being unable to communicate clearly or at being unable to solve a particular problem, and the rigid attachment of 
one partner to a particular course of action. The goal of the activities is to help students deal with these issues off 
the computer so they are better equipped to deal with them while pair programming.   

To master IT, youth need to build mental models for how IT tools work to help them make whatever project or 
software they are developing. The better their mental model, the more easily and effectively they can use these 
tools. One mental model that was helpful to GCG participants and is universal to almost every IT tool is a set of 
three concepts that we call the “Three P’s:” Piece, Properties and Position. This brief activity can be added to Draw 
What I Say, Pattern Blocks and/or Telephone Architects activities to assist students further in building this mental 
model. 

All of the experiential learning activities were adapted from the body of teambuilding knowledge used in ropes 
courses and challenge courses. Such knowledge and activities have been disseminated over the past thirty years 
through an oral tradition and a semi-formal apprenticeship system common to the experiential learning field. Some 
of this knowledge has been recorded in writing, most prominently by the organization Project Adventure Inc. 

The following sections provide an overview of each activity designed to build collaboration skills in student pair 
programming partnerships.  

For complete step-by-step lesson plans for the four activities, and instructions on how to introduce the “Three P’s,” 
please see lessons 5-9 in the Pair Programming Lesson Plans at http://programservices.etr.org/gcgweb/ Click 
on Tools for Teachers, and then choose the Pair Programming tab. 
 

B. Draw What I Say 

In Draw What I Say, one student, the “describer,” chooses one of four model drawings out of sight of his or her 
partner. Once the drawing is chosen, the goal of the other partner, the “drawer” is to replicate the selected drawing 
by following only the spoken instructions given by the designer.  

 

C. Pattern Blocks 

In this activity, one student, the “designer,” creates a mosaic out of sight of his or her partner. Once the mosaic is 
designed, the goal of the “builder” is to copy the mosaic exactly using only the spoken description/instructions given 
by the designer. For pattern blocks, GCG program leaders used a set of elementary school math manipulatives that 
are commonly used for teaching fractions.  

 

D. Telephone Architects 

In this activity, one partner must reproduce a three-dimensional sculpture using only the spoken 
description/instructions provided by the other partner. Telephone Architects helps students develop all the 
communication and collaboration skills targeted by the previous two activities. However, Telephone Architects 
raises the level of challenge of these activities by taking students into fully three-dimensional design. 

 

E. Minefield 

Draw What I Say, Pattern Blocks and Telephone Architects are similar activities that allow students to practice 
precise, descriptive communication and collaboration. Minefield also targets these skills, but in a different way. In 
Minefield, one partner tries to help the other navigate a make-believe minefield while blindfolded. This requires 
students to balance and move, instead of just drawing or building something. Being blindfolded introduces elements 
of risk, disorientation, fear, and trust. The blindfold is a good metaphor for the handicap or fear of ridicule that many 
students experience if they believe they are not “naturally” good with IT. These elements make Minefield a far more 
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emotional experience than the other three activities. At the same time, many GCG students listed it among the 
program activities they enjoyed the most.  

Some preparation is required to keep this activity safe. Adult educators or competent students must act as 
“spotters” to make sure that blindfolded students navigating the minefield don’t lose their balance and fall, or twist 
an ankle stepping on an object in the field. If you have any doubts about your ability to safely facilitate Minefield, do 
not use the activity. 

 

VII. Building a Positive Culture of Collaboration 

The positive effects of specific collaborative learning structures, such as pair programming, are amplified when they 
are used in a learning environment where collaboration and support from peer learners is the “norm.” In sociology, a 
“norm,” or “social norm,” is thought of as a rule that influences behavior and is socially enforced. When particular 
attitudes, orientations and practices have created a social norm, then people’s choices and actions tend to conform 
to that norm. Thus, making choices and choosing actions that align with the norm become easier for people than 
they would be if the norm were different.  

Norms are usually discussed in negative, or restrictive, terms. That is, discussions of norms usually focus on the 
negative sanctions that come from not following a norm. Here, we turn that around and describe the benefit that 
comes from consciously trying to construct a norm in a learning environment to promote collaboration. Listed below 
are four signs that collaboration has been fostered: 

• Youth frequently compliment each other on their work without prodding from adults.  

• Youth in formal collaborative learning structures, such as Pair Programming partnerships, exhibit 
tolerance of each others’ mistakes. 

• Youth include their work as a topic of discussion during informal conversations.  

• Youth consult with peers to get ideas or feedback and solutions to problems with little or no prodding 
from adults.  

In GCG, we used an array of activities to build a pro-collaboration social norm that would positively reinforce good 
pair programming behaviors. These activities, and the norm they contribute to creating, can be implemented 
simultaneously with the other elements of a pair programming training program.  

 

A. Partner Appreciations 

The simplest way to begin building a “culture of collaboration” is to habituate pair programming partners to 
congratulating each other on their work. At first, adult educators should ask students to give each other “kudos” at 
times during the program session when it is most natural, such as when partners switch the Driver and Navigator 
roles or at the end of a work session. In GCG, we observed partners simply telling each other “Good job!” or giving 
each other a “high-five.”  

 

B. Affirmations 

In this activity, peer appreciations are delivered to students in front of the whole group at the end of the program 
session. The goal is to communicate to each student that someone else saw them as the kind of person who was 
good with computers. Each student and adult writes at least one thing that someone did that deserves recognition. 
Affirmations are anonymous, and students are asked to make the compliment be directly related to work and/or 
skills in the program (rather than about their clothes or something they did outside of school). Many students chose 
to write about their partner since that was the person with whom they worked most closely. Students get to keep 
their affirmation, and when time allows, the affirmations are read aloud in front of the whole group. This activity can 
be repeated throughout the program.  
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For complete step-by-step lesson plans, activity sheets and additional resources, please see lesson 10 in the Pair 
Programming Lesson Plans at http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then 
choose the Pair Programming tab. 
 

C. Pair Programmers of the Week Awards  

Another method for building a “culture of collaboration” is for adult educators to acknowledge and affirm 
collaboration publicly. The risk of acknowledging individuals or pairs is that if handled poorly, the awards can create 
a culture of competition instead of a culture of collaboration. To avoid this, it is important to award good behavior 
widely, and to acknowledge all participants at some point. While this might sound disingenuous, we found that 
every partnership, even the most troubled, had moments deserving of recognition. By making sure that each pair 
received an award at some point, we showed that the adult educators were paying close attention to what they 
were doing and that their successes would be noticed and honored. Such messages are important for establishing 
collaboration as a social norm in learning environments. 

The award activity itself is simple. In GCG, program leaders the pair programming partnership to whom they wanted 
to give the award, noting the rationale for the selection. Then, on a piece of cardstock the names of the partners 
and the reason they were receiving the award was hand written. The award was announced to all students, the card 
was read and then it was permanently displayed, taped to the margins of the “Pair Programming” poster.  

  

D. Ground Rules Review & Additions 

A set of “ground rules” like the ones used in GCG, should be established at the beginning of any youth program to 
set standards for appropriate behavior. Such ground rules provide a reference point for guiding student behavior, 
particularly when there is peer conflict or a need for disciplinary action by an adult. Ground rules can play a large 
role in establishing and regulating social norms, such as a culture of collaboration.  

In accordance with the Constructivist principles discussed earlier in this guide, it is good practice to have students 
compose the set of ground rules by which they are expected to live. Due to time limitations in GCG, adult leaders 
introduced a set of ground rules at the beginning of the program and then asked students to sign the poster with the 
rules printed on it as an indication of their assent to live by the rules.  

About four weeks into the program (after eight two-hour sessions), students were given the opportunity to modify 
them. They were not permitted to eliminate or change the existing rules, but they could expand an existing rule 
and/or add additional rules that they felt would improve the quality of the program environment. 

The vast majority of additions that GCG students made to the original ground rules were based on their experiences 
in their pair programming partnerships. Examples of additions to the ground rules made by GCG students include: 
“Really LISTEN to your programming partner,” “Make the ‘respectful’ choice (don’t grab mouse from Driver),” “Work 
cooperatively with others,” “Both the Navigator and Driver agree on ideas – not just 1 person,” “Cooperate,” “Try not 
to get mad” and “If you don’t like someone’s idea, tell them in a nice way and come up with a different idea.” 

The activity plan for revising the ground rules also incorporates the element of affirmations. The activity begins with 
a rule-by-rule review of the set of ground rules and for each rule, students are asked to identify one member of their 
group who does a particularly good job observing this rule. After the review and affirmations are complete, student 
participants make additions to the rules.  

Referring students regularly to the new Ground Rules poster will reinforce these rules and practices. Reviews of the 
poster should happen over the next six to eight program sessions - this is the period of time when students are 
“ripe” to develop competency with the new rules. If time allows, the “affirmations-style” review activity can be 
repeated, but focused on the added rules. In a 23-session program like GCG, between 2 and 3 reviews of the 
poster were conducted after it was modified. As with the “Referring Back to the ‘Pair Programming’ Poster” Activity 
in Section III, these reviews can be augmented by frequent reminders to look at poster, particularly when students 
need guidance on good practice or the answer to a conflict. Using reminders at such time is called “taking 
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advantage of teachable moments.” There will be many of these teachable moments as student collaborate with, as 
well as come into conflict with, their pair programming partner. 

For complete step-by-step lesson plan and activity sheets, please see lesson 11 in the Pair Programming Lesson 
Plans at http://programservices.etr.org/gcgweb/. Click on Tools for Teachers, and then choose the Pair 
Programming tab. 
 

E. Gallery Walk 

In the Gallery Walk, students form small groups of three or four and visit each pair’s workstation in turn. At the 
workstations, pairs “showcase” their work, demonstrating the progress they made on their IT project and 
highlighting aspects of their project about which they are particularly pleased or proud. Pairs receive feedback from 
peers that include compliments, clarification questions, suggestions for improvement and new design ideas. The 
Gallery Walk promotes a collaborative learning environment in a way that is similar to the previous activities 
presented in this section. In showcasing their work, pairs identify strengths in their work and their competencies, 
and begin to identify themselves as expert resources for their peers. Ideally, this will increase the likelihood that 
students will go to each other for help, leading to a boost to their confidence. Lastly, Gallery Walk sends the 
message that peer help is available and valuable, which is a powerful force for shifting social norms in the direction 
of peer consultation as a natural avenue of collaboration.  

In GCG, students showcased their work in Gallery Walk activities after working on four project components, even if 
their components were not in polished form. Because GCG was designed to get students working on their projects 
very early on in the program, our students were showcasing their projects and beginning to identify their potential as 
peer resources within the first four weeks of a twelve week program. 

Step-by-step instructions can be found in lesson 7 in the Tech Savvy Identity Lesson Plans on our website 
http://programservices.etr.org/gcgweb/ Click on the Tools for Teachers button, and the Tech Identity tab.  
 

F. Graduation – Demonstration and Public Recognition of Collaborative Expertise 

The GCG program ended with a graduation event. The goals of this event were to recognize student achievements 
and build support for their future engagement in IT activities by having their parents, other family members, 
teachers and peers attend a public event honoring their accomplishments in our program. There are two activities 
during this session designed for the partners to show off what they have built together, demonstrate what they have 
learned together, and to pair program one last time. Since most of the event did not focus on pair programming, a 
detailed treatment of the entire graduation event is not given here. Activity plans and detailed discussion of the 
entire event can be found in lesson 8 in the Tech Savvy Identity Lesson Plans on our website 
http://programservices.etr.org/gcgweb/ Click on the Tools for Teachers button, and the Tech Identity tab.  

 
 

VIII. Conclusion: for More Information 

We hope this guide is helpful and inspires readers to use the pair programming collaborative learning structure in 
their youth IT education settings. If you have questions, need help using this guide, or have technical assistance 
questions about using pair programming, please contact the following Girls Creating Games project staff: 

Questions about the Research?  Questions about the Program? 
Jill Denner    Steve Bean 
ETR Associates    ETR Associates 
831-438-4060 x264   831-438-4060 x176 
jilld@etr.org     steveb@etr.org 
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The Girls Creating Games Approach to Teaching Pair Programming 

 
Introduction 

The Girls Creating Games program teaches girls to work collaboratively in Pair Programming partnerships using a pedagogical approach based on 

a hybridization of two theories of teaching and learning: Roland Tharp & Ronald Gallimore’s Socio-Cultural Theory and Albert Bandura’s Social 

Learning Theory. We have translated these theories into a six-part approach to teaching the skills of Pair Programming: 

 

 1)  Direct Instruction – While some lecture is always necessary, our approach minimizes this and emphasizes modeling, observation, and student 

practice. Direct instruction was limited to mini-lectures of ten minutes or less. 

 

2) Instructional Reinforcement – This is the practice of illustrating to students the significance of key points of instruction and how they improve 

performance. Students are reminded of these key points as they progress towards competence and mastery of skills or content. 

 

3) Modeling & Observation – Direct, didactic instruction, or “telling,” is replaced by “showing” or “demonstrating.” Modeling is done by adult 

program leaders, adult and “near peer” teaching assistants/role models, youth, or a combination of these. Modeling is followed by students 

reflecting on what they have seen, often evaluating it in terms of performance.  

 

4) Student Practice – Students are assigned tasks to practice new skills, and provided with scaffolds and supports to help them succeed. 

 

5) Coaching – Coaching is one of the key scaffolds for student practice. Adult program leaders, near-peer teaching assistants/role models and 

peer leaders provide the coaching. One of the key elements of effective coaching is the use of “strategic questioning” to help students solve 

their own problems, rather than “rescuing” them by spoon-feeding them solutions. Providing positive encouragement and affirmations are 

another important element of coaching. (For more information on coaching, please refer to the Independent Problem-Solving program guide 

on our website http://programservices.etr.org/gcgweb) 

 

6) Identity/Emotional Reinforcement – These activities help students “personalize” what they are learning. This personalization helps them 

make links between developing skills and other interests or things that are important to them. Emotional reinforcement includes positive 

affirmations of their developing skills which contribute to a positive association with IT, debunk negative stereotypes about engagement with 

IT and help girls be resilient against negative influences on their IT interest and engagement.  

 

Below is a chart that illustrates the use of this six-part approach to the teaching and learning of Pair Programming. The chart identifies the 

activities that were used by ETR to teach pair programming in Girls Creating Games. The chart is organized by program session. 
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 Direct 

Instruction 

  

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching 

 

Identity/ 

Emotional 

Reinforcement 

1 Youth receive 

basic 

instruction 

about working 

in pairs.  

 

 

Program leaders 

speak on the  

importance of regular 

program attendance 

to successful pair 

programming 

partnerships 

 

 Youth work in temporary 

pairings at a computer and 

practice informal Pair 

Programming while practicing 

software skills. A timer is used 

to signal a switch in roles 

halfway through.  

 

Program leader and teaching 

assistants or role models 

monitor practice and coach as 

needed.  

 

Program leaders observe 

temporary pairing to inform 

their decisions about 

permanent pairings starting 

session 5.  

 

2 A mini-lecture 

on the rationale 

behind Pair 

Programming is 

delivered to 

youth.  

 

 

Information on the 

basics of pair 

programming is 

repeated from session 

one.  

 

Youth watch video with 

demonstrations of Pair 

Programming.  

 

In large group, youth create a 

description of jobs and rules 

for Pair Programming based 

on what they saw in the 

video.  

Youth work in temporary 

pairings at a computer and 

practice Pair Programming 

while working on their project. 

Timer used to switch roles 

halfway through.  

 

Program leader and teaching 

assistants or role models 

monitor practice and coach as 

needed.  

 

Program leaders observe 

temporary pairing to inform 

their decisions about 

permanent pairings starting 

session 5.  

Partners are 

encouraged to affirm 

each other’s work (e.g. 

by giving a “high five” 

when they switch 

roles).  

3 Rules and job 

descriptions 

from session 2 

are transferred 

to a poster, 

keeping youths’ 

own language. 

Youth read each 

rule and job.  

Reinforcement: PP 

jobs/rules are posted. 

Facilitator repeats 

key points to 

emphasize the 

importance and 

qualities of good Pair 

Programming. 

 

Youth observe program 

leader or assistants modeling 

how to give affirmations.  

Youth work in temporary 

pairings at a computer and 

practice Pair Programming 

while practicing software skills. 

A timer is used to signal a 

switch in roles halfway 

through.  

 

 

Program leader and teaching 

assistants or role models 

monitor practice and coach as 

needed.  

 

Program leaders observe 

temporary pairing to inform 

their decisions about 

permanent pairings starting 

session 5. 

 

Partners are 

encouraged to affirm 

each other’s Pair 

Programming (e.g. by 

giving a “high five” 

when they switch 

roles). 

 

Youth give 

affirmations in writing 

to others. Some 

affirmations are read 

aloud.  
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 Direct 

Instruction 

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching 

 

Identity/Emotional 

Reinforcement 

4 Program leader 

reminds youth 

of the basic 

rules and roles 

in Pair Pro-

gramming, 

referring to the 

student-worded 

poster.  

 

The student-worded 

Pair Programming 

poster is mounted in 

the computer lab for 

student reference. 

As part of demonstrating a 

new software skill for this 

session, the adult program 

leader selects one youth with 

whom he/she Pair Programs. 

The youth acts as the 

“Driver,” following the 

program leader’s instruction 

to demonstrate the skill. 

 

Using a Pair Programming 

Checklist activity sheet, 

youth evaluate the 

demonstration. The program 

leader leads a discussion of 

their evaluation. 

Youth work in temporary 

pairings at a computer and 

practice Pair Programming 

while practicing software skills. 

A timer is used to signal a 

switch in roles halfway 

through. 

 

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Program leaders observe 

temporary pairing to 

inform their decisions 

about permanent pairings 

starting session 5.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming  when 

switching roles.  

5 Youth are 

placed in their 

permanent Pair 

Programming 

partnerships  

 

The student-worded 

Pair Programming 

poster remains on 

display in the 

computer lab for 

student reference. 

 

Students complete a 

Pair Programming 

Matching Activity 

where they draw lines 

to connect the roles 

of Driver and 

Navigator to the 

appropriate role 

responsibilities on an 

activity sheet.  

 

 “Pattern Block” activity: behind 

a screen one partner makes a 

pattern out of geometric tiles 

and then describes the pattern 

so the other partner can 

duplicate it without seeing it. 

Youth write/ discuss what they 

learned about teamwork and 

communication from activity.  

 

Youth work in permanent 

partnerships at a computer, 

practicing Pair Programming 

while working on their project. 

Timer used to switch roles 

halfway through.  

  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  
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 Direct 

Instruction 

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

6  The Pair 

Programming poster 

remains on display in 

the computer lab. 

 

 Youth practice Pair 

Programming while practicing 

new software skill.  

 

Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each others Pair 

Programming when 

switching roles. 

 

7 “Programming 

Pair of the 

Week” award is 

explained to the 

group.  

“Programming Pair 

of the Week” award 

is awarded to a pair. 

The effective 

behaviors that earned 

them the award are 

identified 

 

The Pair 

Programming poster 

remains on display in 

the computer lab. 

To demonstrate a new 

software skill, two adult 

program leaders Pair 

Program. The leaders 

purposely exhibit some poor 

practices for students to note 

in their evaluation  

 

Using a Pair Programming 

Checklist activity sheet, 

youth evaluate the 

demonstration. The program 

leader leads a discussion of 

their evaluation. 

Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

 

“Programming Pair of the 

Week” award is awarded 

to a pair.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

Youth give affirmations 

in writing to others. A 

select number of 

affirmations are read 

aloud.  

8 .  

 

 

Program leader leads youth 

in a review of ground rules. 

Youth are given the 

opportunity to create new 

ground rules.  

 

As part of demonstrating a 

new software skill for this 

session, the adult program 

leader selects one youth with 

whom he/she Pair Programs. 

The youth acts as the 

“Driver,” following the 

program leader’s instruction 

to demonstrate the skill.  

 

Pairs complete a “Pair 

Programming” check-in, 

affirming each other’s 

strengths and requesting 

behaviors to improve.  

Youth practice Pair 

Programming while practicing 

new software skill.  

 

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each others Pair 

Programming when 

switching roles.  
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 Direct 

Instruction 

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

9  The Pair 

Programming poster 

remains on display in 

the computer lab. 

 

A new chart with 

new ground rules 

from session 8 is 

posted.  

 

“Programming Pair 

of the Week” award 

is awarded to a pair. 

The effective 

behaviors that earned 

them the award are 

identified.  

 Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

“Programming Pair of the 

Week” award is awarded 

to a pair.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles. 

 

Gallery walk: PPpairs 

“showcase” their project  

to two other pairs. Pairs 

receive feedback focused 

on the positive aspects, 

new ideas for them to 

consider, and suggestions 

for improving their 

project.  

10 Program 

leader(s) 

discuss the 

importance of 

teamwork and 

communication 

in relation to 

the “Telephone 

Architects” 

activity 

 

The Pair 

Programming poster 

remains on display in 

the computer lab. 

 

The new ground rules 

remain posted. 

 

 

 

“Telephone Architects:” In this 

more advanced version of 

“Pattern Blocks,” one partner 

builds a 3-dimesional structure 

with construction toys out of 

sight of the other partner. Then 

that partner describes the 

pattern so the other partner can 

duplicate it without seeing it. 

Youth discuss in groups what 

they learned about teamwork 

and communication from 

activity.  

 

Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

Gallery walk: Pairs 

“showcase” their project  

to two other pairs. Pairs 

receive feedback focused 

on the positive aspects, 

new ideas for them to 

consider, and suggestions 

for improving their 

project.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  
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 Direct 

Instruction 

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

11  The Pair 

Programming poster 

remains on display in 

the computer lab. 

 

The new ground rules 

remain posted. 

Youth observe program 

leader or assistants modeling 

how to give affirmations.  

Youth practice Pair 

Programming while working on 

their project.  

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

Youth give affirmations 

in writing to others. 

Some affirmations are 

read aloud.  

12  “Programming Pair 

of the Week” award 

is awarded to a pair. 

The effective 

behaviors that earned 

them the award are 

identified.  

 

The Pair 

Programming poster 

remains on display. 

 

The new ground rules 

remain posted. 

Pairs complete a “Pair 

Programming” check-in, 

affirming each other’s 

strengths and requesting 

behaviors that would improve 

the partnership.  

Youth practice Pair 

Programming while working on 

their project.  

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

 

13 .   Youth practice Pair 

Programming while working on 

their project.   

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

Gallery walk: Pairs 

“showcase” their project, 

to two other pairs. Pairs 

receive feedback focused 

on the positive aspects, 

new ideas for them to 

consider, and suggestions 

for improving their 

project. 
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 Direct 

Instruction  

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

14  The Pair Programming 

poster remains on 

display. 

 

The new ground rules 

remain posted. 

Youth observe program 

leader or assistants modeling 

how to give affirmations.  

Youth practice Pair 

Programming while working on 

their project.  

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

Youth give affirmations 

in writing to others. A 

select number of 

affirmations are read 

aloud. 

15  “Programming Pair of 

the Week” award is 

awarded. The effective 

behaviors that earned 

them the award are 

identified. 

 

The Pair Programming 

poster remains on 

display. 

 

The new ground rules 

remain posted. 

 Youth practice Pair 

Programming while working on 

their project.  

 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

“Programming Pair of the 

Week” award is awarded 

to a pair.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  

 

 

16  “Programming Pair of 

the Week” award is 

awarded. The effective 

behaviors that earned 

them the award are 

identified.  

 

The Pair Programming 

poster and ground 

rules remain on 

display in the 

computer lab. 

 

 Youth practice Pair 

Programming while practicing 

new software skill.  

 

 

Youth practice Pair 

Programming while working on 

their project. 

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

“Programming Pair of the 

Week” award is awarded 

to a pair.  

 

Partners are encouraged 

to affirm each other’s 

Pair Programming when 

switching roles.  
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 Direct 

Instruction  

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

17  The Pair Programming 

poster remains on display 

in the computer lab. 

 

The new ground rules 

remain posted. 

 Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or role 

models monitor practice 

and coach as needed.  

 

Partners are encouraged 

to affirm each others Pair 

Programming when 

switching roles. 

 

18  “Programming Pair of the 

Week” award is awarded to 

a pair. The effective 

behaviors that earned them 

the award are identified 

 

The Pair Programming 

poster remains on display. 

 

The new ground rules 

remain posted 

 Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or 

role models monitor 

practice and coach as 

needed. 

 

“Programming Pair of the 

Week” award is awarded to 

a pair.  

 

Partners are encouraged to 

affirm each other’s Pair 

Programming when 

switching roles.  

 

Youth give affirmations in 

writing to others. Some 

affirmations are read aloud.  

19 . The Pair Programming 

poster remains on display 

in the computer lab. 

 

The new ground rules 

remain posted 

 

 

 Youth practice Pair 

Programming while practicing 

new software skill.  

 

 

Program leader and 

teaching assistants or 

role models monitor 

practice and coach as 

needed.  

 

 

Partners are encouraged to 

affirm each other’s Pair 

Programming when 

switching roles.  

 

Gallery walk: Pairs 

“showcase” their project to a 

two other pairs and receive 

feedback focused on the 

positive aspects, new ideas 

for them to consider, and 

suggestions for improving 

their project. 
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 Direct 

Instruction  

Instructional 

Reinforcement 

Modeling &/or 

Reflection 

Student Practice Coaching Identity/Emotional 

Reinforcement 

20   “Programming Pair of the 

Week” award is awarded. 

The effective behaviors 

that earned them the award 

are identified 

 

The Pair Programming 

poster and new ground 

rules remain on display. 

 

 Youth practice Pair 

Programming while working on 

their project.  

Program leader and 

teaching assistants or 

role models monitor 

practice and coach as 

needed.  

 

Partners are encouraged to 

affirm each other’s Pair 

Programming when 

switching roles.  

 

 

21  The Pair Programming 

poster remains on display. 

 

The new ground rules 

remain posted. 

 Youth practice Pair 

Programming while debugging 

and finishing their project.  

 

Program leader and 

teaching assistants or 

role models monitor 

practice and coach as 

needed.  

 

“Programming Pair of the 

Week” award is awarded to 

a pair.  

 

Partners are encouraged to 

affirm each other when 

switching roles.  

 

22 Program 

leaders explain 

the 

presentations 

they will make 

at the 

graduation 

event during 

session 23. 

“Programming Pair of the 

Week” award is awarded to 

a pair. The behaviors that 

earned them the award are 

identified. 

 

The Pair Programming 

poster and ground rules 

remain on display. 

 

 Pair Programming partners 

prepare and practice their 

graduation presentations 

(Activity 4) 

 

Youth practice Pair 

Programming while debugging 

and finishing their project.   

 

Program leader and 

teaching assistants or 

role models monitor 

practice and coach as 

needed.  

 

“Programming Pair of the 

Week” award is awarded to 

a pair.  

 

Partners are encouraged to 

affirm each other when 

switching roles.  

 

 

23 

 

G 

R 

A 

D 

U 

A 

T 

I 
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N 

 

 Programming Pairs teach 

one of the software skills 

they learned in the program 

to an audience of their 

teachers, peers, parents and 

other adults.  

 

Youth host an Open House 

in which their teachers, 

peers, parents and other 

adults can play the games.  

Youth assist guests with 

operating the computers.  

 

 Pair Programming partners 

prepare and practice their 

graduation presentations.  

 

Program leader(s) assist 

Programming Pairs 

with their presentations. 

Youth give affirmations in 

writing to ALL other youth.  

 

Pairs present their game and 

teach one of the software 

skills they learned to their 

teachers, peers, parents and 

other adults.  

 

Each youth is presented with 

a completion certificate and 

the program leaders describe 

the strengths and positive 

qualities they demonstrated 
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E 

V 

E 

N 

T 

 in the program. 

 

Youth host an Open House 

in which their teachers, 

peers, parents and other 

adults can play the games.  

 

 

 

 

 


