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1. Introduction

According to the recent National Educational Technology Plan (March, 2010), our
education system needs a revolutionary transformation rather than evolutionary tinkering. In
general, the plan urges our education system at all levels to: (a) be clear about the outcomes we
seek; (b) collaborate to redesign structures and processes for effectiveness, efficiency, and
flexibility; (c) continually monitor and measure our performance; and (d) hold ourselves
accountable for progress and results every step of the way. With an eye toward those goals, this
chapter describes an ongoing assessment of a transformative new school called Quest to Learn
(Q2L). Q2L is an innovative, student-centered, games-based public school that opened in New
York City in September 2009 for grades 6-12 (beginning with a sixth-grade cohort). It includes a
dynamic and interdisciplinary curriculum, using design principles of games to create highly
immersive learning experiences for students. The curriculum, like games, is immersive,
participatory, allows for social engagement, and provides a challenge-based context for students
to work within.

Basing the design of a school on games can certainly be construed as revolutionary.
There are, however, some good reasons for this. For example, Gee (2008) has argued that game
design has a lot to teach us about learning, and contemporary learning theory has something to
teach us about designing better games and instructional environments. One link in place between
these realms (i.e., games, learning, and instructional environments) is formative feedback—a

critical part of any learning effort (e.g., Shute, 2008), and also a key component in good game
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design which adjusts challenges and gives feedback so that different players feel the game is
challenging and their effort is paying off.

We believe that (a) learning is at its best when it is active, goal-oriented, contextualized,
and interesting (e.g., Bransford, Brown, & Cocking, 2000; Bruner, 1961; Quinn, 2005;
Vygotsky, 1978); and (b) learning environments should thus be interactive, provide ongoing
feedback, grab and sustain attention, and have appropriate and adaptive levels of challenge—i.e.,
the features of good games. Along the same lines, Gee (2003) has argued that the secret of a
good game is not its 3D graphics and other bells and whistles, but its underlying architecture
where each level dances around the outer limits of the player’s abilities, seeking at every point to
be hard enough to be just doable. Similarly, psychologists (e.g., Falmagne, Cosyn, Doignon, &
Thiery, 2003; Vygotsky, 1987) have long argued that the best instruction hovers at the boundary
of a student’s competence. More recent reports (e.g., Thai, Lowenstein, Ching, & Rejeski, 2009)
contend that well-designed games can act as transformative digital learning tools to support the
development of skills across a range of critical educational areas. In short—well designed games
have the potential to support meaningful learning across a variety of content areas and domains.

So, Q2L is based on principles of game design, and is intended to enable all students,
regardless of their academic or personal challenges, to contribute to the design and innovation
necessary to meet the needs and demands of a global society. The school culture aims to foster
deep curiosity for lifelong learning as well as a commitment to social responsibility, and respect
for others and self. These are excellent goals, but as with any grand new idea, Q2L needs to be
systematically evaluated—from the level of the whole school down to the individual (e.g.,
student, teacher). The obvious challenge is to figure out how to accurately infer the success of

Quest to Learn when there is nothing comparable. Hence our driving questions are: How can we



effectively capture the critical goals/values of Q2L so that we can develop and validate an
objectives model, and how can we accurately assess the development of important new
competencies which Q2L claims it is teaching its kids?

We contend that an evidence-centered design (ECD) approach can be used for assessing
Q2L--at both the school and student levels--because it allows for the collection and integration of
both qualitative and quantitative data across multiple, situated contexts. That is, ECD allows us
to synthesize information from disparate sources into a common framework, characterize its
evidentiary value, and reason through often complex relations among what we observe and what
we want to infer.

The organization of this chapter is as follows. First, we describe Quest to Learn relative
to its theoretical foundation and unique pedagogy. Second, we overview our ongoing research
project that is intended to identify and model important school-level variables (i.e., key
goals/values of Q2L) and assess students on three 21% century competencies (i.e., systems
thinking, teamwork, and time management). And third, we describe preliminary findings' and

future research that can be conducted within Q2L.

2. Quest to Learn

2.1. The School
A recent report called The Silent Epidemic (Bridgeland, Dilulio, & Morison, 2006)

indicates that 81% of students who drop out of school say that school is not relevant to their
lives. Q2L’s designers are keenly aware of these realities and have drawn inspiration from

digitally mediated and collaborative practices that mirror those in most professional industries

! This project began at the same time that Q2L opened in September 2009, and will conclude March 2011. Currently (as we are
writing this chapter), we are about halfway into the 18-month research effort.



from business, health and medicine to government and the arts. These practices are marked by
participatory, co-creative processes and social engagements that exemplify what contemporary
learning scientists have been saying for some time: that learning is not simply individualized, but
a highly social, context-dependent and collaborative achievement (e.g., Bransford, Brown, &
Cocking, 2000; Lave & Wenger, 1991; Vygotsky, 1978).

Led by the digital practices of today's kids, Q2L has been carefully designed to capitalize
on those practices to engage students in deep forms of learning. Drawing from contemporary
research and theories of learning as a socially and technologically-mediated endeavor, a design
group at the Institute of Play made up of game designers, learning scientists, and content experts,
has spent the past two years architecting Q2L, prior to its recent opening. Q2L was created in an
attempt to change the conversation about school reform from one traditionally focused on
ensuring students acquire numeracy, reading, and writing skills, to creating the conditions in
which students are challenged to apply those skills to help solve the invention and innovation
challenges necessary of our time. Indeed, Q2L--designed to serve as a lab for larger school
reform efforts--was based on the belief that a core thrust of education in this century must be to
engage learners (as is the purpose of most scientific and industry professions) in imagining,
researching and prototyping the necessary inventions of our time. This represents a large
departure from the historical purposes of K-12 schooling.

To meet this goal, Q2L uses a systems-thinking framework as a core curricular and
pedagogical strategy within carefully designed game-like, immersive environments. By systems
thinking we mean a holistic perspective that sees the world as increasingly interconnected and
can be understood systemically, from elemental components to complex systems of activity (e.g.,

Assaraf & Orion, 2005; Barak & Williams, 2007; Forrester, 1994; Ossimitz, 2000; Salisbury,



1996). This broad definition includes social, natural, and technological systems that can be
studied and understood as having certain cross-cutting commonalities, such as rules, goals, and
particular behaviors. These game-based curricula are designed by teachers, professional game
designers, curriculum directors, and other content experts to create 10-week "missions" (i.e.,
units of study) which are unique and create an immersive world in which students take on
various identities, from cartographers to architects to nature ecologists, to solve design and
systems-based problems.

The curriculum at Q2L is interdisciplinary. It follows national and local content
standards, is design-focused (e.g., continually places students in the role of designer), and
relevant to the culture of today's students. There are six critical features to the school’s structure:
(a) a systems-thinking and design-thinking focus; (b) a philosophy and practice of technology
integration; (c) a blending of new literacies and traditional literacies in a set of interdisciplinary
domains; (d) a game-based pedagogy, (e) an ecological and distributed approach to learning, and
(F) an innovative approach to teacher development and curriculum design.

Upon its opening, Q2L welcomed an ethnically and economically diverse group of New
York City sixth graders. Entry into the school is based on interest--students and families must
attend an information session, but no student is denied admission based on merit or prior
experiences in school. The inspiration for Q2L came from two observations: the huge gap that
exists between traditional schooling and the digital practices of today's youth, and the alarming
and unchanging rates of high school dropouts in the United States. For more information on the

school, see http://www.g2l.org; and also Torres, Rufo-Tepper, and Shapiro (in press).

2.2. Our Research Project
The strength of the pack is the wolf, and the strength of the wolf is the pack. ~Rudyard Kipling



We began an 18 month-long study to concur with the first days of the school opening in
September 2009. The high-level purpose of our research is to define and refine a valid
assessment approach designed to work across multiple levels--from the whole school down to
specific students. We intend to establish the necessary models that will enable analysis of the
efficacy of Q2L in relation to two systemic problems: (1) the need to recognize and support new
competencies, and (2) student (dis)engagement relative to current, outdated educational systems.

New competencies are needed to effectively compete in our shrinking, interconnected
world. We are being confronted with problems of enormous complexity and global ramifications
(e.g., nuclear proliferation, global warming, and poverty). When faced with highly technical and
complex problems, the ability to think creatively, critically, collaboratively, systemically, and
then communicate effectively is essential. Learning and succeeding in a complex and dynamic
world is not easily measured by multiple-choice responses on a simple knowledge test. Instead,
solutions begin with re-thinking assessment, identifying new skills and standards relevant for the
21st century, and then figuring out how we can best assess students’ acquisition of the new
competencies.

Disengagement reflects the large gap between what kids do for fun and what they’re
required to do in school. Most schools cover material that is deemed “important,” but kids are
often unimpressed. These same kids, however, are highly motivated by what they do for fun
(e.g., play games, participate in social networking sites). Recent reports (e.g., Ito, 2008; Palfrey
& Gasser, 2008; Watkins, 2009) have documented not only the extensive worlds youth have
created in digital spaces, but have highlighted the highly social, collaborative, and interest-based
learning taking place in these digital environments. This mismatch between mandated school

activities and what kids choose to do on their own is cause for concern regarding the



motivational impact (or lack thereof) of school, but it needn’t be the case. Imagine these two
worlds united—as is the goal and reality of Q2L. Student engagement is strongly associated with
academic achievement; thus, embedding school material within game-like environments has
tremendous potential to increase learning, especially for disengaged students.

Before describing our research further, we turn for a moment to games-based learning,
which is at the core of the Q2L intervention. Beyond simply using games to teach, Q2L
advocates using the internal architecture of games to create game-like learning environments,
whether they are analog or digital. Games instantiate constrained systems of activity (or worlds)
in which players engage mediational tools (e.g., a racket in tennis, a written quest prompt in
World of Warcraft), other players, and rule sets to achieve clearly defined winning (or goal)
conditions. This requires players to enact specific game behaviors. These behaviors in the
gaming world are called “core mechanics” players must perform to successfully move through a
game.

Now, to suit the needs of the 21st century, learning environments should reflect
“knowledge domains” or “discourse communities” that reflect the epistemology of real world
professional and/or industry domains. That is, learners should be offered opportunities to apply
the actual kinds of skills, knowledge and behaviors (i.e., core mechanics) needed to participate in
the domain of, say, U.S. history, systems biology, or minimalist architecture. Learners should be
offered genuine and ample opportunities to produce and iterate on content endemic to real
knowledge domains, and they should also be offered communities of practice where they can
collaborate and informally (or formally) share their work with a community of peers. Games
enable such social networking, which, as we mentioned, is a core activity in the lives of today’s

youth. Furthermore, having an audience has been seen as a core driver of engagement of youth



in online social networking sites (e.g., Ito et al., 2010). In summary, games are engaging spaces
which foster the kinds of valuable new competencies (e.g., problem solving, critical thinking
skills) we believe are important to succeed in the 21st century. Additionally, they permit one to
try on various identities and may be structured in ways that transition smoothly to the real,

complex world. For more on this topic, see Gee, in press; Shute, Rieber, and Van Eck, in press.

2.2.1. Goals of the Research Project

The two main goals of this effort are to (a) identify and model important school-level
variables (i.e., key objectives of Q2L based on the articulated goals of the designers,
administrators and teachers), and (b) identify and assess a set of key student-level variables (i.e.,
important attributes related to success in the 21st century and aligned with the Q2L objectives).

Identified critical school objectives comprise a clear target toward which everything else
related to the school should aim—such as valued student processes and outcomes. Modeling the
competencies, and assessing and supporting students in relation to 21 century skills will allow
students to grow in important new areas. Some examples of valued competencies at Q2L include
the ability to function productively within multidisciplinary teams; identify and solve complex
problems with innovative solutions; communicate effectively and persuasively; engage in deep
exploration of various topics of interest; use technology efficiently; demonstrate intellectual
curiosity; understand local and global system dynamics; engage in evidence-based reasoning,
reflexivity, and ethical decision making; and work toward the development of a more just and
peaceful world.

Data derived from our 18-month effort can also be used to enable Q2L faculty and staff
to responsively revise and improve the school’s processes to align student achievement and

school goals. As we describe later in this chapter, relevant stakeholders can be notified about



problems that arise, on any level (i.e., individual student, classroom/course, or school), providing
the information necessary to nip problems in the bud, formatively speaking.
2.2.1.1. School Objectives Hierarchy

The first step of this 18-month effort was to identify the critical goals espoused and
embodied by the school (i.e., what “success” and “failure” of the school would look like) and to
structure that information into an evaluation hierarchy (i.e., a graphical model of the
objectives/goals; see examples in the Appendix). This effort required about seven months of
interviews, surveys, focus groups, and observations involving relevant stakeholders (e.g.,
directors of Q2L, teachers, administrators, curriculum designers, and students) and a critical
study of the school’s design documents (see Salen, Torres, et al., in press) in an iterative design.
Information gleaned from this effort was then arrayed in a hierarchical model—with “Q2L
Success” as the uppermost goal (or “node”), followed by progressively more specific variables.
For example, one dominant value that was voiced by a majority of respondents concerned the
“culture” of Q2L, with one type of culture being "establishing a cohesive and inclusive
community.” That variable was ultimately decomposed into more specific variables, such as: (a)
appreciating diversity, (b) feeling of belonging, and (c) being physically and emotionally safe.
Finally those variables can be further refined to measurable variables with associated rubrics--
such as appreciating diversity being further specified to respects other ethnic groups, and values
others' views/traditions.

The objectives hierarchy will serve as the basis for subsequent research/evaluation efforts
comprised of school, classroom, and student level assessments. The aim is to clearly describe
and depict what is of value to the school and its extended community, while also establishing a

framework to help in evaluating what works, what does not work, and why. In other words, we



are teasing out and clearly specifying the important goals and values of Q2L in terms of what
makes this school and its affiliated community unique, and then creating particular metrics and
criteria, per goal by which to assess it (see Methods section for how we are accomplishing this
via an evidence-based approach). Setting up the infrastructure to gather quantitative and
qualitative data on identified values is thus a critical part of our research.
2.2.1.2. Assessing Student Competencies and Other Attributes

Concurrent with the school-goals analysis described above, we are also assessing student-
level variables. This involves the administration of a set of assessments at 6-month intervals
across the 18-month period to capture the current states of critical competencies and monitor
their development over time. These are not your mama’s bubble-form assessments. Instead, they
consist of engaging surveys, questionnaires, situation-judgment tasks, and performance tasks
relating to selected competencies. (Note that authentic embedded assessments will eventually be
built into the Q2L curriculum--outside the scope of this project). To counter concerns about
comparative measures that may arise with innovative endeavors like Q2L, data are also being
collected from traditional tests. This will enable us to match Q2L students with other public
school students and compare academic achievement. We have currently identified two NYC
middle schools in the same district as Q2L, with demographically similar student populations.

We are assessing the following three competencies during the 18-month period: (1)
systems thinking, (2) teamwork, and (3) time management. Each of these three competencies has
its own set of variables. Figure 1 (1a, 1b, 1c) shows each of the three main variables and their
primary (first-level) nodes. The models were derived from the literature, based on theoretical and

empirical support. For example, the three main nodes comprising systems thinking (Figure 1a)
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relative to Q2L are based on research reported by Ossimitz (2000); Richmond (1993); Shute, et

al. (2010); Sweeney and Sterman (2000; 2007); and Torres (2009).

1a 1b
Systems
Thinking Teamwork

1c

Time
Management

Malking Meeting
Plans Deadlines

Figure 1. Three mini competency models for student assessment in Q2L

Assessment instruments for each of these three competencies were designed, developed,
and validated previously. Our assessment for systems thinking is based on the protocol employed
by Sweeney and Sterman (2007). For the teamwork model (Figure 1b), we synthesized research
described by the following: Rysavy and Sales (1991); Tindale, Stawiski, and Jacobs (2008);
Totten, Sills, Digby, and Russ (1991); Van den Bossche, Segers, and Kirschner (2006); and
Zhuang, MacCann, Wang, Liu, and Roberts (2008). The three-factor solution shown in Figure 1b
has been consistently reported for this variable relative to middle- and high-school students (see
Zhuang et al., 2008). Finally, our time management model (Figure 1c) was based on the findings
of Liu, Rijmen, MacCann, and Roberts (2009); MacCann, Duckworth, and Roberts (2009);
MacCann, Shahani, Dipboye, and Phillips (1990); and Roberts, Schultze, and Minsky (2006).

This two-factor solution has been reported relative to middle-school students.
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The first research question related to student assessment asks: Does the incoming cohort
of 6th grade students at Q2L demonstrate improved performance over 18 months in the areas of
systems thinking, teamwork, and time management skills? These three competencies are
supported (albeit implicitly) during the course of daily school activities (e.g., completing projects
in small groups, analyzing games in terms of their underlying systems). In addition, we will be
examining this cohort’s academic achievement (i.e., mathematics and reading skills) in relation
to a normative sample of NYC public school students. The associated research question is: Do
students in the Quest to Learn school perform comparably to matched students in other NYC
public schools on standardized math and reading test scores? We will be able to determine if
Q2L is successfully supporting students’ development of important new competencies as a
function of its unique environment, while not sacrificing traditional (i.e., math and reading)
academic achievements.

In relation to our first research question, we hypothesize that students will, on average,
demonstrate improved performance in relation to the three focal competencies from initial (time
1, September 2009) to final (time 4, March 2011) assessment. In terms of research question 2,
and in line with the premise of primum non nocere (first, do no harm), we hypothesize that
students in the Quest to Learn school will do no worse than a comparable sample of students

(normative data) from the New York City Public Schools.

3. Methods

Measurements are not to provide numbers but insight. Ingrid Bucher

3.1. Evidence-centered design

Ensuring validity and reliability of the assessments is critical throughout the 18-month

assessment project. Consequently, we are using an evidence-centered evaluation (ECE) approach
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to assess school-level goals, and evidence-centered design (ECD) to assess student-level

variables.

3.1.1. Evidence-Centered Evaluation (ECE) for Assessing School Goals

ECE (Shute & Zapata-Rivera, 2008) represents an extension of evidence-centered design
for assessments (Mislevy, Steinberg, & Almond, 2003) and involves an initial specification of
various models—objectives, evidence, and data (see Figure 2). ECE can support the ongoing
monitoring and diagnosis of Q2L variables across multiple levels. Furthermore, data can be
aggregated up to the main “Q2L success” node (i.e., the top circle in the Q2L Objectives box in
Figure 2), or disaggregated to class- or student-level data. This systematic evidence-based
approach provides a way to lay out an evaluation complete with evidentiary arguments that
explicitly link data to Q2L objectives. It is intended to eventually provide for ongoing
monitoring of relevant indicators (captured, analyzed, and diagnosed) with increased validity for

each of the main Q2L objectives as well as the constituent sub-goals.

Design Models and Metrics

>
Q2L Objectives Evidence Data
Stat Evidence . %
Model Rules \
&t :

P b ~ Tallies -
€ /“\ « Hf il asiﬁxx k|
@00 e LE 2. hooox [ #]
h 3. pooxx =1

Monitorand Evaluate Success
Figure 2. Three primary ECE models working in concert to evaluate Q2L goals
Following the specification of the objectives model derived from extensive interviews,

surveys, focus groups, document reviews, and observations conducted during the first seven
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months of this effort, the evidence model is ready to be crafted. The evidence model represents
the statistical glue between the set of Q2L objectives (unobservables) and the wide collection of
observable data or indicators (e.g., classroom observations, test scores, questionnaire responses,
etc.). Statistical models, such as Bayesian nets, may be used for accumulating evidence across
multiple sources (albeit this is outside the scope of our current project). Accumulation of
evidence is accomplished by mapping the scoring or “evidence” rules to relevant nodes in the
objectives model (see Evidence box in the middle of Figure 2). For each evidence model, we are
defining the methods needed to elicit, score, and accumulate observations. Finally, for all
observables, we will define the characteristics of the data needed to satisfy evidentiary needs--
i.e., what do these data look like, and how much information do they contribute toward the
unobservable variables?

Reversing the flow (from right-to-left in Figure 2) enables us to diagnose the current state
of success (e.g., low, medium, or high) per objective in the objectives model. Again, this
involves using multiple sources of data to score, analyze, and combine evidence to infer
probabilistic estimates of success (per node, and to what degree). The objectives model will
always be up-to-date, providing the current state of the model at any point in time and at any
level of interest. The beauty and power of this approach is that it can provide clear evidentiary
arguments (from data to objectives) for data-driven decision making, transparency, and
accountability purposes--all important aspects of the unique culture of Q2L. It can also provide
timely alerts for relevant stakeholders regarding successes or perhaps more critically, problems
that need immediate attention. That is, alerts may be established in the model, defined as cut-
values, which could then trigger automatic emails to relevant stakeholders. A similar evidence-

based approach is used for the student variables, discussed next.
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3.1.2. Evidence-Centered Design (ECD) for Assessing Student Variables

To assess our selected competencies, we are using evidence-centered design as a way of
reasoning about student performance (for more, see Mislevy & Behrens, this volume). ECD also
provides a way of reasoning about assessment design, which may be used subsequent to our
initial 18-month effort to develop additional assessments for Q2L on valuable competencies. To
assess students’ systems thinking, teamwork, and time management skills, we are using existing
assessment instruments and protocols, as mentioned earlier.

The key idea of ECD (as with ECE described above) is to specify the structures and
supporting rationales for the evidentiary argument of an assessment. By making the evidentiary
argument explicit, it becomes easier to examine, share, and refine. Argument structures
encompass, among other things, the claims (inferences) one wishes to make about a student, the
observables (performance data) that provide support for those claims, the task performance
situations that elicit the observables from the students, and rationales for linking it all together
(for more, see Mislevy & Behrens, this volume; Shute, Hansen, & Almond, 2008; Shute et al.,
2010). The three main models used in ECD for student assessment follow:

e Competency Model--A given assessment is meant to support inferences for some purpose,
such as grading, providing diagnostic feedback, and so on. The competency model describes
the knowledge, skills, and other attributes about which inferences are intended, context
under which the ability is demonstrated, and the range and relations of competencies in the
knowledge domain.

o Evidence Model--This defines the evidence that is needed to support the aforementioned
claims. Evidence models describe what's to be scored, how to score it, and how to combine
scores into claims. These models establish the boundaries of performance and identify

observable actions that are within those boundaries.
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e Task/Activities Model--The purpose of this model is to identify tasks, features of tasks,
and/or activities that are able to elicit the evidence defined in the evidence model. Task
models specify the inputs required to perform the observable actions as well as the work
products that result from performing the observable actions.

Currently, we have competency models established for each of our main variables:
systems thinking, teamwork, and time management skills (see Figure 1). Now, to determine how
well a student is (or is not) acquiring/honing these skills, we collect relevant data that is
disentangled and interpreted in valid and reliable ways. A good diagnostic system should be able
to accurately infer competency estimates (i.e., levels of mastery) for a student on virtually any
type of variable (e.g., demonstrating knowledge of a time delay within a given system, showing
proper interpersonal skills during a collaborative effort, allocating time appropriately during a
time-critical task, etc.). Again, this process begins with the design of an accurate and informative
competency model which provides the basis for both specific (e.g., closed-loop thinking) and
general (e.g., systems thinking) diagnoses to occur, as well as quantitative and qualitative data to
be accumulated.

Information from students’ interactions with specific tasks and with the environment in
general can be analyzed to inform environmental affordances for competency development and
the degrees to which students met those competencies. For example, we are able to correlate
individual student gains in systems thinking with in situ student experiences in classrooms and
other learning environments (e.g., afterschool, online), peer and student-teacher interactions,
tasks assigned to students, and work they produce. Task-level diagnoses can provide local
support to the student, via scoring rules and feedback. Competency-level estimates provide

valuable information to the teacher to inform subsequent instruction, to the student to reflect on
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how well she is doing, and to Q2L administrators to see how well the school is achieving its
goals of engendering student learning.

In all cases, interpretation of competency level is a function of the richness and relevance
of the evidence collected. In a valid competency model, each piece of knowledge, skill, and
ability is linked to more than one task or activity so that evidence of a student’s performance can
be accumulated in a number of different contexts and via a variety of ways. This represents

converging streams of information.

3.2. Mixed-Model Design

A mixed-model research design employing both quantitative and qualitative approaches
is being used for the research effort. More specifically, the research design may be characterized
as exploratory, descriptive, qualitative, quantitative, as well as somewhat longitudinal in scope.
This allows us to triangulate data in order to optimally inform our findings and conclusions.

School-level assessment began with a qualitative approach using semi-structured
interviews to elicit participants’ thoughts and beliefs about Q2L values and objectives. Content
analysis was used to induce and generate dominant themes from the 500+ pages of transcripts
that came from the individual interviews with each of the 16 Q2L stakeholders (i.e., teachers,
game designers, curriculum designers, and administrators). All participants were interviewed
for 1.5 - 2 hours, and asked questions relating to their view of what is of value to Q2L, such as:
How would you describe a successful teacher? How would you describe a successful student?
What is Q2L's role in the community? What's the most important feature or function of Q2L?

Themes were induced from the full set of interviews, summarized in an 11-page
“collective self portrait” document, and shared with all of the participants. Accompanying the

collective self portrait document was a link to a short 10-item anonymous survey. The survey
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asked participants for their role at the school, as well as their thoughts about the content of the
collective self portrait--whether it generally and accurately represented Q2L's goals/values, if it
represented their particular views, and what may have been missing or off target. Each
participant also rank ordered the themes in terms of its importance to Q2L (culture, systems
thinking, design thinking, teamwork, resource management, and game-based pedagogy).

After analyzing the results from the surveys, we organized a series of focus groups to
further flesh out the Q2L model. Moreover, we conducted (and continue to do so) bi-weekly
observations in classrooms using two independent observers representing another stream of
converging data (note that actions often speak louder than words). In addition to the interviews,
surveys, focus group data, observations, and other data sources were analyzed for triangulation
purposes, including extant Q2L design documents and mission statements. As explained earlier,
the emergent themes were subsequently developed into an objectives model for our assessment
of Q2L goals, and is currently being validated by relevant stakeholders. See the Preliminary
Results section for a summary of the objectives, and the Appendix for the corresponding
graphical models.

Student-level assessment is currently ongoing, and mostly quantitative, but partly
qualitative. That is, we have been collecting and analyzing quantitative data from the N = 72
students’ responses to assessments designed to measure systems thinking, teamwork, and time
management skills. These assessments are being administered with formats and wording suitable
for middle school students. In addition, we have been following students into some of the various
places (at Q2L these are called “nodes”) where they travel, physically and virtually, to access
content. This includes locations inside and outside of school—such as various classrooms, the

after-school program, the school’s unique online social networking site, and the cafeteria. These
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observations are particularly important relative to our goal of determining how/why students are
developing key competencies. Consequently, we developed and are concurrently using a
qualitative observation protocol.? For instance, the protocol calls for two independent observers
per site, who conduct observations bi-weekly. The main categories of what they are looking for
include: (a) documenting the types of thinking skills that are afforded by each node across the
learning ecology (e.g., for systems thinking, observations relate to the evidences of dynamic
thinking, closed-loop thinking, and ability to transfer models to other situations across multiple
learning environments); (b) recording the type and frequency of specialized language used within
each domain/node; (c) noting the kinds of social activity evident per node; and (d) capturing
other important information such as the learning tools used, identities afforded by each site,
artifacts produced, shared norms, physical (or virtual) space, and time allocated per activity in a

given location.

3.3. Assessment Tasks

As noted earlier, we are using existing instruments to assess our three focal competencies
during this 18-month project. Systems thinking is being assessed using a modified version of the
protocol described in Torres’ recent (2009) dissertation on the topic, which in turn was based on
the protocol described in Sweeney and Sterman (2007). There are 12 items in this assessment,
with different examples of systems used across administrations (e.g., hunger/eating vs.
predatory/prey relations).

Teamwork and time management skills are measured via instruments that have been

designed, developed, and validated by the Educational Testing Service for use by middle school

2 This protocol applies to observations of students, but also to observations of the teacher as well as the physical characteristics of the classroom,
to inform context.
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students (see, for example, MacCann, Duckworth, & Roberts, 2009; Wang, MacCann, Zhuang,
Liu, & Roberts, 2009; Zhuang, MacCann, Wang, Liu, & Roberts, 2008). The first teamwork
assessment contained 57 Likert-scale items and 12 scenario-based items, but subsequent
administrations of the assessment used fewer items (i.e., 22 Likert-scale items with the strongest
weights on the three focal factors--cooperating, negotiating, and influencing others, along with
12 scenario-based items). The first time management assessment contained 36 Likert-scale
items, and subsequent administrations employed only 24 items (again, those weighting most
strongly on the focal two factors--making plans and meeting deadlines).

Example items (with text boxes for entering constructed responses) from the systems
thinking protocol include: How are hunger and eating related or connected to each other? If you
just finished eating, what happens to your level of hunger over time? Can you think of another
situation that feels or seems like the same as this? Rubrics have been adapted from Torres’
(2009) and Sweeney and Sterman’s (2007) research to score the responses. For instance, there
are five levels for the systems thinking rubric (from 0 to 4). Each level contains a description as
well as several exemplar responses for each of the three main variables: dynamic thinking,
closed-loop thinking, and transfer of models (i.e., Level 0: Incorrect or non-applicable response;
Level 1: Describes static interconnections; Level 2: Describes aspects of system structures and
behaviors; Level 3: Demonstrates understanding of principles guiding system behaviors (though
descriptions may be limited); and Level 4: Full utilization of systems intelligence, such as a
description of a system at multiple levels).

Example items from the teamwork survey (with 5-point Likert-scale responses, from
never to always) are: I don’t have an opinion until all of the facts are known; | know how to

make other students see things my way; | give in when arguing; | find it difficult to keep team
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members on task; and | am a good listener. Finally, some items from the time management
survey (similarly on a 5-point Likert scale, from never to always) include: | have a messy room; |
complete my homework on time; | put off tasks until the last minute; | keep my desk neat; I like
routine; I do my homework as soon as | get home from school; and | lose things. Prior to data
analysis, some items were reverse coded so that all items would be in the same direction (i.e.,
higher values = more often or more positive).

The student assessments occur at six-month intervals, including the initial and final
weeks of this 18-month period, yielding four different data collection times (i.e., September
2009, March 2010, September 2010, and March 2011). This enables us to capture the current
levels of the competencies, and monitor their development over time. The assessments take
approximately 30 minutes per competency, and are administered during non-academic periods,
staggered across two days (i.e., one on one day and two on the next) to attenuate fatigue.

Traditional achievement testing occurs as part of normal NY state requirements for sixth-
grade students. We plan to compare achievement (mathematics and reading) scores at the end of
the 18-month period between (a) Quest to Learn students, and (b) a group of comparable students
from the two middle schools we've identified as part of the New York Public School System,
matched demographically. All data are being collected and analyzed within the guidelines and

with the approval of the FSU and NY DOE Institutional Review Boards.

4. Preliminary Findings

4.1. School Data

Figure 3 shows the primary variables or objectives comprising our Q2L model. These
were found to define the core goals and values of Q2L and its learning system. Each of these

will be briefly described, along with a selected quote from the interviews.
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Culture. The theme of culture permeated the interview data, with a majority of
participants posing it as a critical aspect defining the school’s success. Overall, culture represents
the social-emotional environment of the school, including various relationships among adults and
students, and the rituals and procedures needed to support and promote a culture of kindness,
inclusivity, and appreciation of diversity. Additionally, a school-wide focus of systems thinking
and design thinking are core thrusts that define a culture of innovation at Q2L. "This attention to

the cultivation of a community and culture is the number 1 thing right now — in order to be able

to do all the other stuff. Because ifheyou do
other stuff."
Q2L Q2L
Teacher Learner
Success
of Q2L )
Systems Design Game-based Resource Team-
Culture
Thinking Thinking Pedagogy Mgt work

Figure 3. Overview of the primary Q2L goals
Systems Thinking. Generally, this competency represents a way of constructing meaning
from an analysis of the whole and its parts. This involves, in part, the integration of new types of

thinking, including dynamic thinking, closed-loop thinking, and the ability to transfer one model
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to another situation or phenomenon. Integration is achieved via specially-crafted missions and
quests, specialist language used, opportunities for application across learning nodes, and
effective assessment. "If students can see how everything comes together, then there's nothing
they can't understand. Many people get caught up in thinking in a very small scale, but
everything is connected, so once you understand that nothing is by itself, then every time you
learn something new, figure out where that fits in according to the system."”

Design Thinking. This competency is supported when a person engages in opportunities
to tinker (i.e., experiment and “mess around”), prototype models, play-test (to generate
feedback), and redesign. Design thinking also requires opportunities to innovate around an idea
or artifact after considering the historical context of that idea, possible new ways to iterate and
gather feedback, and aesthetic coherence. "Now we’' re designing
designing environments. If we're designers, then we also iterate. If we’ re r ea
look at how something happened and we can then consider it, step back, and go through a design
process. How did that work? Why did that not work? How do we change it? So the whole
process of teacher as designer and people who iterate on their work comes from this idea that
we '’ r e woutleamimg dh coatdxtd'

Game-based Pedagogy. Physical and virtual learning experiences are designed so that
students step into situated and immersive spaces where there is a problem to solve. Environments
are designed to be immersive contexts where students learn to be (historians, mathematicians)
vs. just learn about content knowledge. Learning to be requires that students employ behaviors
and problem solving techniques endemic to the members of real-world knowledge domains (e.g.,
Gee & Shaffer, 2010). Students understand the purpose for solving problems and take specific

and strategic actions to solve them. Problems are solved using both individually-driven strategies
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and in collaboration with others. “I t °' s a wuni que pedagogy. And w
responsibility on the teachers, the curriculum designers, and the game designers to take a child-
centered and interest-driven approach and create something--create the mission, create the
experience for the students to have that is immersive and takes their interests into account.”
Managing Resources. At the highest level (i.e., administrative), this variable requires
recognizing and strategically deploying policy-reform initiatives such as DOE waivers,
managing communications, and crafting publications about Quest to Learn. At the learning level,
this competency relates to the students' and teachers' abilities to synthesize and deploy the ever-
increasing amounts of available information, as well as to effectively plan and meet deadlines.
"At the earlier levels of synthesis, it means being able to discern credible sources, to be able to
deal in the large body of crazy amounts of information. What is correct? What is useful for me as
a learner for my particular purpose? That even involves [figuring out] where to go look for
things and whenlgol o o k , how do | determine whether it’
So it is about aggregating, remixing, and reformulating in a novel way."
Teamwork. Students and staff collaborate, in various and changing configurations, to
meet common goals, support and learn from each other, resolve conflicts, and solve problems.
They are open to new ideas, help others, and continually reflect on their own actions and
contributions to their teams. Effective communication is key to successful collaboration within
teams. "When you put different people together of different backgrounds and different
gualifications and skills, then t hmadelfosourwhen vy
team, but it's also important for the school and for the students. Everybody has real different
interests, and together we can make something new. And that moment when kids actually make

somet hing new and i1it’s succy.ssflutl’,s ijtul'sst |tihke &

24



Successful Teacher. A successful Quest to Learn teacher works closely and collaboratively
with other staff and with students, experiments with games-based learning approaches to
teaching and learning, is inquisitive about deep learning, has expertise in development and
assessment, and is committed to educational change. With game designers and curriculum
directors, Q2L teachers strive to design effective game-based and immersive learning
environments. As a core strategy to developing innovative thinkers and inventors, teachers
engage students in solving system and design-based problems. “For teachers, there needs to be a
huge amount of self-reflection, and really thoughtful tinkering, like coming up with a well
thought out plan, and then testing it out, and then reflecting on how that goes. Playing around
with their ideas, and then coming up with som

Successful Learner. Successful Q2L learners develop emotional intelligence, and systemic
and design reasoning skills. They learn to solve and innovate for complex 21st century problems,
and to select and discern credible sources of information. They also become adept at using
technological tools as research, design, and computational resources. Successful learners, “seek
out answers f or (g urely tuiioosmmut, ant @ alsa uhderstandroeat g e n u i
| east see, and talk about the big picture,
|l earning, not just because it’'s what’s next o
from their own point of interest... and is also curious enough to grab on to those connections, or
maybe make up some of those connections, is per si stent .. and willing
challenges.”

We now turn our attention from the school level variables toward student level

assessment.

4.1. Student Data
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Assessments of the three competencies (systems thinking, teamwork, and time
management) are scored upon completion. This includes a numeric value on the general
competency (e.g., teamwork), as well as scores on sub-skills (e.g., teamwork consists of three
sub-skills: cooperating, negotiating, and influencing others). If students are interested, they may
view their scores and sub-scores. There is no evaluative feedback associated with any score.
Because this is not an experimental study, and there are no explicit interventions (apart from the
school itself), students may be informed that, like in games, they should try to score higher, the
next time around. Teachers, in turn, may use the assessment information to guide their teaching.
For instance, if the teachers see that many of their students scored low on “cooperation,” then
he/she could create situations to facilitate teamwork and cooperation. Related research outside
the scope of this project may observe teachers in the classroom to see what they do in response to
obtaining scores from assessments (e.g., change lesson plans to bolster students’ shortcomings,
carry on as planned, etc.). Perhaps the ones who are more adaptive are also the more effective

teachers.

4.1. 1. Systems Thinking

Internal Reliability. The first question we examined was whether our 12-item, systems
thinking assessment was a reliable tool, particularly since it (a) used a constructed response
format, and (b) was administered with a paper-and-pencil format for administration 1 (September
2009) and an online format for administration 2 (March 2010). All subsequent administrations
will be online. To determine the reliabilities of the two assessments (at different times and in
different formats), we computed Cronbach's alpha for each administration: (a) for ST (time 1), a

= .85, and (b) for ST (time 2) a = .86. Thus both ST assessments are similarly reliable.
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Inter-rater Reliability. Given our use of two separate teams of scorers (i.e., two people in
New York City, and two people at Florida State University), we needed to determine inter-rater
reliability regarding the scores on the ST assessment. For administration 1, Kendall's tau = .83
(and Spearman's rho = .87). For administration 2, Kendall's tau = .86 (and Spearman's rho = .96).
Scoring in the first administration was accomplished by the two teams independently scoring all
N = 72 students' constructed responses using our 5-point (levels 0-4) rubric. Both teams (a)
recorded their scores in an Excel spreadsheet, then (b) exchanged spreadsheets, and (c)
highlighted scores that differed by > 2 points. The highlighted scores were then discussed and re-
scored; in some cases converging on the same number, and in other cases changing to scores that
differed by only one point. In the first administration of the ST assessment, this exchange-
discuss-revise process required two full iterations until no scores were > 1 point different. By the
time of the second administration, and using the same teams, only one iteration was required,
with only a few discrepant scores requiring discussion.

Mean ST Differences from Time 1 to Time 2. Recall that we are interested in analyzing
changes that may occur in terms of students' competencies over time at Q2L. We currently have
data from two administrations, spaced six months apart. For the 12 questions in the ST
assessment, we computed a single mean score for each person. The rubrics ranged from 0-4,
where higher is better. For the first (September 2009) administration, M = 0.78; SD = 0.50; N =
60 (excluding cases with missing data). In March, M = 1.02; SD = 0.58; N = 60. Students showed
significantly greater ST skills on the second, compared to the first, administration, tsg = 3.31; p <

.01, suggesting growth of this competency, overall.

4.1. 2. Teamwork
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Internal Reliability. Similar to the ST assessment, our teamwork (TW) assessment was
administered at time 1 in a paper-and-pencil format, and at time 2 online. This assessment
contained 57 items for the first administration, then 22 items on the second. We computed
Cronbach's alpha for each administration: (a) for TW (time 1), a = .89, and (b) for TW (time 2) a
= .83. Thus both TW assessments are similarly reliable, which was encouraging because the
shorter assessment (with 35 of the original 57 items removed) was found to be very reliable.
(Note that the items were scored automatically, thus there was no need to compute an inter-rater
reliability score).

Construct Validity. The literature that we reviewed on this construct and for this age
group (teenagers) indicated three distinct factors: (1) cooperating, (2) negotiating, and (3)
influencing others (the latter also called "leadership™ in the literature) (see Zhaung et al., 2008).
We began by reverse coding three items (which had been phrased in an opposite manner from
the construct--such as item 25, "I don't like working with others"), so all would be on the same
scale. Next, we computed exploratory factor analyses (EFAS) using principal factor analysis with
promax rotation for the student self-report scale. Table 1 shows our three-factor solution which
cleanly matches the results described in the Zhaung et al. study. The item numbers are from the
first administration, but the same set of 22 items were used in the second administration (and will
be used in the third and fourth administrations as well).

Mean TW Differences from Time 1 to Time 2. For the items on the first TW assessment
that matched the same 22 items on the second, we computed a single mean score for each person.
The scale ranged from "never” to "always," coded from 1-5, so higher was better, with 3 as the
middle/neutral value. For the first (September 2009) administration, M = 3.39 (a little above the

mid-point of TW); SD = 0.56; N = 47 (excluding cases with missing data). In March, M = 3.36;
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SD =0.48; N = 47, and, t4s = 0.41 (not significant). Thus students showed no overall difference

in relation to their TW skills from the first to second administrations.

Table 1. Factor Loadings of the Student Self-Report Teamwork Scale

Factor
1 2 3
56. | am inspired by others' ideas and thoughts. .82 14 19|
55. I think that trading ideas among students leads to the best solutions. .68 19 .01
33. Feedback is important to me. .61 21 37
23. | enjoy helping team members. .60 -.02 .28
12. 1 am flexible when doing group projects. .53 .16 .38
50. I know when to step in when an argument starts getting out of control. 52 .07 21
54. | learn from other students. 49 -.04 .09
40. | find it easy to approach others. 47 .18 A7
51. I'm influenced by other students' opinions. 45 .04 .08
47. | believe that I'm a good leader. .39 .79 21
20. I like to be in charge of group projects. 12 .79 A7
48. | can convince my peers about anything. .03 .76 31
49. | can fight for a cause that | believe in. .23 .70 .25
5. I know how to make other students see things my way. .03 .57 14
35. During group assignments, | make demands on other students. -.34 .39 -12
39. I suggest different solutions to problems. 24 31 .62
27. 1 can make deals in any situation. 14 .28 .61
42. | enjoy bringing team members together. .46 .25 .58
34. 1 like to solve problems using different tactics. 25 .18 .55
4. 1 don't have an opinion until all of the facts are known. -12 .04 48
18. I like being responsible for projects. A9 A0 .40}
25. | like working with others 13 -.09 .36

Extraction Method: Principal Axis Factoring. Rotation Method: Promax with Kaiser Normalization.
Cooperating Influencing Others Negotiating
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4.1. 2. Time Management

Internal Reliability. Similar to the ST and TW assessments, our time management (TM)
assessment was administered at time 1 in a paper-and-pencil format, and at time 2 online. This
assessment contained 36 Likert-scale items for the first administration, and 24 items on the
second. We computed Cronbach's alpha for each administration: (a) for TM (time 1), a = .82,
and (b) for TM (time 2) a. = .82. Thus both TM assessments are similarly reliable.

Construct Validity. The literature that we reviewed for this construct and age group
(middle-school students) indicated two distinct factors comprising time management: (1)
planning, and (2) meeting deadlines (see Liu et al., 2009, based on N = 814 students). We began
by reverse coding several items so all items would be on the same scale. Next, we computed
exploratory factor analyses (EFAS) using principal factor analysis with promax rotation for the
student self-report scale. Table 2 shows our two-factor solution which aligns with the structure
described in the Liu et al. study. The same 24 items will be used in the third and fourth
administrations as well as this assessment.

Mean TM Differences from Time 1 to Time 2. For the items on the first TM assessment
that matched the same 24 items on the second, we computed a single mean score for each person.
The scale ranged from "never" to "always," coded from 1-5, so higher was better, like with TW.
For the first (September 2009) administration, M = 2.77 (a little below the mid-point); SD = 0.57;
N = 54 (excluding cases with missing data). In March, M = 3.19; SD = 0.71; N = 54. Students
showed significant improvements on their time management skills after six months at Q2L (ts3 =

5.74; p < .0l
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Table 2. Factor Loadings of the Student Self-Report Time Management Scale

Item F1 F2
12. Each day, | spend a few minutes planning what | am going to do tomorrow. .69 .56
15. I like to make lists of things to do. .69 .30
21. | have already planned all the things | am going to do tomorrow. .66 .59
13. I mark dates that are important to me on a calendar. .64 A7
22. | am early for practice (sports, music) or anything I might do after school. .56 22
7. 1 like to make schedules. .55 40
5. I like routine. 49 31
17. | keep my locker neat. 47 .06
24. 1 know what | want to do next weekend. 42 .28
8. | write tasks down so | won't forget to do them. 41 .16
10. I use computers or cell phones to remind me of deadlines. 37 .08
11. I know what is in my backpack. .29 A9
18. I'm rarely late for breakfast. .28 A1
4. | keep my desk neat. .26 .03
9. When | am going somewhere, | am never late. 16 .64
23. | am one of the first people to get to class. .36 .63
6. | am never (or rarely) late for class. -.05 .61
19. | finish tests with plenty of time to go over my answers. .37 .60
2. | never put off tasks until the last minute. A1 .55
20. | plan events ahead of time with my friends. 41 49
1. 1 complete my homework on time. .36 47
3. When | have to be somewhere, | arrive on time. 44 44
14. People never complain that | am late. .03 43
16. My teachers are glad that I'm never late for class. 22 .29

Making plans  Meeting deadlines
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5. Discussion

Like games, which instantiate learning contexts, the goal of the Q2L learning model is to
design rich learning environments and experiences that mirror discourse communities. In this
way, the unit of analysis is not the individual alone (as is characteristic of schools and
approaches to student assessment), but learner-in-context, considering not only her development,
but the degrees to which the context (e.g., physical or virtual spaces, teachers, tasks, peers, tools)
afford and mediate intended learning outcomes. The methodological problem we are tackling in
this ongoing research concerns the best way to effectively conjoin the wealth of quantitative and
qualitative data from this innovative new school (Q2L) to yield a clear, accurate, valid, and
timely depiction of (a) the school's important goals/values, and (b) its support of students'
acquisition of new competencies, in-situ. We have chosen to use evidence-centered design as our
approach to modeling the school and assessing student competencies. Our claim is that ECD is a
very useful tool for capturing individual student data, and it allows us to correlate that data
against qualitative data to understand kids in context.

Early results are encouraging. In relation to the school-level model (and its associated
sub-models), within a couple of months we succeeded in inducing six main "themes" from the
corpus of interview data. Interestingly, those same themes have remained in place across various
exchanges with the participants (see Figure 3). Minor tweaking is ongoing with regard to the
lowest-level "indicators™ (i.e., the measurable variables). In terms of the student-level
development of new competencies, we have seen some demonstrable student gains in just six
months on two out of our three select competencies. We have also ascertained that our

instruments are reliable and valid, even when shortened and administered online.
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We are confident that our methodological approach is sound and can continue to bring
together observational data (via Q2L's complex and distributed learning context) with
quantitative data to allow us to make claims as to why learning happened or did not.
Furthermore, we believe that this approach (and the particular models that we've developed) can
be used to assess other game-based environments, and also be employed in other studies
concerned with learning in context. A major concern (and stumbling block) for projects like this
is how to best account for both context and hard learning data when assessing the effectiveness
of the learning environment. The core of Q2L’s innovation is its insistence that context is
inseparable from learning, and that accounting for context effects is critical if we are to
understand not only why kids learn or not, but to increasingly understand how to enable learning.
Therefore given Q2L’s insistence on the design and understanding of context (which should put
overall education practices on notice since it's becoming increasingly clear that deep meaning
making occurs in discourse communities like games), a qualitative and quantitative endeavor is
crucial for capturing (1) learning (or discourses and their development) in situ, as well as (2)
measurable data of school and student-level performance. Our ECD-based research and analysis
program, integrating qualitative data (outside the scope of this chapter) with quantitative data is
intended to give us insight into both situ learning and individual student learning.

In closing, we reiterate that this chapter represents our initial research efforts using ECD
as our methodological approach to assessing Q2L. The processes that we've undertaken, as well
as the data collected and analyzed to date, suggest that the approach is very fruitful for our
purposes. It's important to note, however, that even when our 18-month project concludes,
because it is "exploratory,” there will remain a lot of important questions concerning the school

and the individuals therein. The good news is that we have set up the infrastructure (e.g.,
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competency, objective, evidence models) that can begin to answer these questions systematically
and accurately about what works, what does not, and why, in ongoing, longitudinal studies

spanning multiple years.
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Appendix: Quest to Learn Success Model (Objectives/Goals)

— 1o self —_— — Shows confidencs
F— Reasnpdeg’;r:oermself ———>  Initiates event (club, project)
—> adminteacher —»
— Shows compassion
—> teacherteacher —» —  Acknoswtedgesigrests others
ﬁ, Relationships  e— Expressionzof |
; I —> kindness —> Offers help
—> teacher-student =——
— Encouragesothers
> student-student > Clear — Makes eye contact
ommEnication Listens carefully
L5 chookparents) =
Speaks clearly
Physical & Feelz securelzafe inclass
waical
—> .
Emgtinfalsatehy Policies againgt bullving enforced
Policies enforced consigently
Culture —
F— Trust Communitymemberzare reliable

Facilitiesiequipment work well

Cohesion & i i
3 3 Rituals & routines

Inclusivity toensure:

Showe motivation/engagement

et Belonading

Shates opiniansiiews freely

Tranaparencyin Allows accessto information
> decizion making
E:xplainzinegotiates dedsions

3 Systerns
Thinking
Lasdling & aci Faollows school policies
3 eading & acting
. responsbly . .
B Design Modelsideal behavior
——3 |nnovation —— Thinking
o ot : Respects other ethnic groups
precistiono
Game-based 2 Diwersity

“alues others' vievetraditions

Al s s W a iy

3 Fedagogy
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Systems __|
- Thinking

N

School
Level

Teacher
Level

Teacher &
Student
Levels

= Crestes structural opportuntiesto use ST

—

aT
Skills

sT
terms

= Capitalizeson curricularopportunities

ldentifiesdiscrest elements

Understands elements

& interrel ations Knowelements attributes

i

Describesinterconnedions
Dynamic

—> i
Thinking Definesthe problem

Specifiesvariables
Sproblems

Gathers information

Understands stocksand flows

Underdandstime delays

Underdands feedback types
systemn concepts

Undergands nonlinearities
Closed Loop
=

Thinking Understancs emergent propetties

Elabaorstezan
cazusl reasoning

Findsrelsted components

: Undergands basic

W ranally

Creates casual loop diagram

Model
=S

FEalSTBE —- 1D sims between models
—- ID ditfs hetween models

> Dynamic

= FBloops(reinforcng, baland ng)
> Interconnected

> Wholefarts

> taodelinodeling
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Design
Thinking

—>

—

School
Level

Teacher
Level

Teacher &
Student
Levels

h

Understands
DT competencies

—

b  UsesDT terminology
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k' J

Allowsfor co-creative processies)

Capitalizeson curricular oppartunities

Tinkering

Frototyping

Performing iteration cycle

Innovating on available designs

Frototype

[teration

Innowation

Design

Muodel



Game-based |
Pedagogy

3 Studio 3
Mobo
L, Knowledge 3

Domains

* The'Way ThingsWark
*Being, Space,and Place

= Zodevyonds

= Spors fortheMind

Wellness
=  Smallah  —
—> Being Me —»
—3 Boss Level =——p

Missions &

Quests:
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Ciffer profiehbasad
anvir's to create novel
solutions

Reflect epistemology of
domain so students
canuse proper fools,
language, & methods.

Enable studentsto use
Dehaviors & routines of
thase ina kn. damain

Provide ciearpurnose
forwhy students
ehgage intheirwark

Enable studentsta
colfaboratawith others

—= Froblem to solveinquesimissonizclear

—=> Opportunities available for novel solutions

— Anpliczcontent knowledgeisillto solve prob

— | earning space offerzdomain-bazed tools

Learning space offers opporttunities to
uzedomain-based termibolbgy

—>

Learning space is driven by domaindbazed
research andlforanalysis methods

—

Selects appropristetoolsto solwe problems

Uzes domain-hasedtoals

Uses domain-based language

Uzes domain-based research andior
analysis methods

Knows whyheishe iz learning what
hesfzheis learning

Uses knowedge leamed in missionto
zalve otherproblemslater an.

Refersto domainbased pradiceswhen
talking to peers andteachers

Workswellin smal teamsto
solveproblems
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| Resource
- Management

3 Messaging
about Q2L

3 Capitalizing on
Reform Opp’s

3 Making

Plans

3 Synthesizing
Information

A 2

A 4

A 4

A 4

A 4

A 4

v

Y

A 4

A 4

Y
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Y

Research, staff write articles

Researchers, staff present at conferences

School secureswaiviers (e.g, seattime, assessment,
and allocation of teachertime)

School securesadditional funding resources

Setsgoals(shor- and long-term)

Allocatestime effectively

Mesatzdeadlines

FPersistzin the face of challenges

Findsinformation resources

Determines credibilityfquality of resources

Mergesinformationtoformideas

Usesinformation resourcesasevidence



Teamwork —

—>» Cooperating

3 _ a Allowsforco-
Negotiating creative process

p— Leads
=3 Influencing  ——

o Guides

Communicating

— (see “Q2L

Learner” model)
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h 4

v

ﬁé

Supporsthe goals oftheteam

Seek s waysto zolve conflict

Refects on actionsfcontributions

Help = others(without being asked)

Opento ideazofothers

Doesn'tget sttachedto an idea

Offers visionfurpose for the work

Keepseyes onthegoal

Helps moweteam tovardthe goal

Speaks clearly & confident!y



Q2L
Teacher

(continued)

3 Systems
Thinker
—= Designer

——3 Practitioner

|

!

|

bovd

|

|

|

Designs 5Ttasks

Shows BT skills

UsesET terms

CesignsDTtasks

ShowsDT skills

UsesDT terms

Co-designs
curriculum

Differentiates
instruction

Developsplans

Enhancesculture

Reflects on
effectiveness

Is cantent expert
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DynamicThinking | | Closed-loop Thinking

Model Transfer

Dynamic Model ReinforcingFB Loop
BalancingFB Loap Interconnedced Wholefparts
Tinkering Prototyping Iterating Innovating
Prototype Iterate Innovate Design Model

Wigame designers ‘Wicurriculum directars

Wiothers

l‘l llll‘l l‘ll‘llLl H [l H Ll
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Acknowbedgesiawards good work
Gives clear formative feedback
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Defines clearfairclassroom behaviarpalicy

Enforcesclearfair classroom behadorpolicy

Shows deep content knowhedgesskills

Pursues newcontent knowedge/skills




Q2L
Teacher
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Assessor

Wellness
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>
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competencies
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progress
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health andwell-being
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pr— Iteration
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(continued)
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Recognizes feelings

Lakels feelings
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