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This study aimed to establish an observation protocol for mathematical modeling as an
alternative way to examine instructional alignment to the Common Core State Standards
for Mathematics.  The instructional alignment observation protocol (IAOP) for
mathematical modeling was established through careful reviews on the fidelity of
implementation (FOI) framework and prior studies on mathematical modeling. | shared
the initial version of the IAOP including 15 items across the structural and instructional
critical components as the FOI framework suggested. Thus, the IAOP covers what
teachers should do and know for practices of mathematical modeling in classrooms and
what teachers and students are expected to do. Based on the findings in this study,
validity and reliability of the IAOP should be evaluated in follow-up studies.
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I. INTRODUCTION

The U.S. mathematics education have experienced significant changes triggered by the
development of the Common Core State Standards for Mathematics (CCSSM; National
Governors Association Center for Best Practices [NGAC] & Council of Chief State
School Officers [CCSSO], 2010). Some sensitive aspects in the U.S. education system
like assessment and textbook development have immediately responded to the
establishment of the CCSSM. On the other hand, mathematics teachers might have
gradually change their instructions while full implementation of the CCSSM into
instructions were expected to be accomplished until the 2014-2015 academic year in
forty-three states adopting the CCSSM at present (Common Core State Standards
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Initiative, 2015).

It is crucial to examine alignment between instructions and the CCSSM not only for
students’ better opportunities to learn mathematics with the CCSSM but also for
evaluating the effects of the CCSSM on students’ mathematics achievement in a proper
manner. The CCSSM have been established to ensure students’ college readiness as well
as their opportunities to learn with high-quality mathematics curriculum (Schmidt &
Houang, 2012). However, high-quality standards do not necessarily lead to high
mathematics achievement (Roach, Niebling, & Kurz, 2008). In the middle of the
CCSSM and students’ learning mathematics, mathematics teachers are required to
implement the CCSSM into their classroom successfully so that students can have
opportunity to satisfy the CCSSM. Success or failure of the CCSSM to improve
students’ learning mathematics should not be concluded grounded on only student
performance in the CCSSM-aligned assessments like the Smarter Balanced Assessment.
Without instructions aligned to the CCSSM, it is impossible to help failing to reasonably
argue connections between students’ assessed learning and development of the CCSSM.
In other words, students’ performance in the assessments would not be mainly attributed
to establishment of the CCSSM if instructions were not aligned to the CCSSM.

Unfortunately, the definition of standards-based mathematics instructions is uncertain
(Schoenfeld & Kilpatrick, 2013). Polikoff (in press) argued that educators and teachers
have experienced numerous challenges to implement the CCSSM into their instructions.
He argued that the primary issue in these challenges is alignment of educational
components including assessments materials, instructions, and professional development.
Some studies (e.g., Polikoff, in press; Porter, McMaken, Hwang, & Yang, 2011) recently
investigated alignment of assessments and textbooks to the CCSSM separately from what
textbook publishers and assessment developers argued about alignment. However, only
few studies have attempted to examine alignment between instructions and the CCSSM
using a specific quantitative method, the Survey of Enacted Curriculum (SEC; Blank,
Porter, & Smithson, 2001).

Martone and Sireci (2009) argued that the SEC approach is the unique way to
investigate alignment of each of assessment, textbooks, and instructions to the CCSSM
providing reliable and comprehensive data. However, Cobb and Jackson (2011) and
Beach (2011) criticized reliability and validity of the SEC approach as a method to
examine instructional alignment (Polikoff & Porter, in press) to the CCSSM because this
approach relies on teachers’ self-reporting. Researchers agreed with necessity of
alternative approaches to conceptualizing and measuring alignment of instructions (Porter
et al., 2011), but no further research has been found.

The purpose of this research is to establish an alternative way to examine for
alignment between instructions and the CCSSM grounded on the framework for the
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Fidelity of Implementation (FOI framework; Century, Rudnick, & Freeman, 2010).
Particularly, the Instructional Alignment Observation Protocol (IAOP) is suggested as the
alternative method for instructional alignment. The practice standard in the CCSSM,
“modeling with mathematics” (p. 7) is the center standard of IAOP developed in this
research.

Il. THEORETICAL FRAMEWORK

1. RELATIONSHIP BETWEEN INSTRUCTIONS AND THE CCSSM

In order to scrutinize alignment of mathematics instructions to the CCSSM, it is
necessary to consider comprehensively what mathematics instructions and the CCSSM
are as well as what alignment between them means. When | review the definition of
alignment first, some researchers have attempted to define alignment of other educational
components to standards. Webb (1997) defined alignment between standards and
assessments as “the degree to which expectations [e.g., the CCSSM] and assessment are
in agreement and serve in conjunction with one another to guide the system toward
students learning what they are expected to know and do [italic added]” (p. 3). To
examine alignment between textbooks and the CCSSM, Polikoff (in press) referred
alignment as “agreement on both topic and cognitive demand” (p. 2). These definitions
indicate that alignment of textbooks or assessments to the CCSSM could be analyzed
with the two dimensions; contents and cognitive demands (what student should know and
what they should do).

I might expand Webb’s (1997) definition to alignment of instructions. However,
when | consider the nature of relationships between the CCSSM and instructions, | cannot
expand Webb’s (1997) to instructional alignment straightforwardly. Cobb, Stephan,
McClain, and Gravemeijer (2011) suggested the interpretative framework to analysis
individual and collective mathematical learning with a combination of social and
psychological perspectives. Instructions involve in cultural factors, classroom and
school environment (social perspective) as well as students’ individual characteristics
(psychological perspective). The CCSSM are interpreted and implemented into the
classroom micro-culture (Cobb et al., 2011) while students learn mathematics by
participating in a classroom community (Barab & Duffy, 2000). Therefore, instructions
differ from large-scale assessments, textbooks and the CCSSM in terms of whether it is
situated (contextualized) or not.
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Figure 1. The Relation between PISA and Selves

To articulate relationships between instructions and the CCSSM, subjectivation in
Foucault’s method (Kanes, Morgan, & Tsatsaroni, 2014) could be employed. His
method was suggested to understand “how it enables recruited by or enabled to stand
aside from knowledge effects” (Kanes et al., p. 161). Foucault addressed two processes:
objectivation and subjectivation. The first is a process to see how knowledge is formed
by the formal rules related with conversational practices, and the second focused on the
deliberate reinsertion of subjects. Subjects are capable to reflect and shape themselves
based on the potential to resist and challenge power relations caused by knowledge
acquisition.  Furthermore, Kanes et al. (2014) discussed Foucault’s method as a
theoretical lens to analyze bidirectional practices of “the self” and the PISA mathematics
regime.

Based on the argument of Kanes et al. (2014), our concept of the relationship between
the selves and the PISA regime is seen in Figure 1. PISA assessments contribute to
shape global discourses of education from practices of the selves while each self either
takes up or resists a position made by PISA assessments. To be specific, when PISA
suggested the term mathematical literacy, the self can interpret and adopt this concept
based on its educational goals, systems and social values. However, how teachers
respond to the CCSSM resemble to how the self (teacher) reinsert the PISA mathematics
regime (the CCSSM) to its own educational system (a classroom community). The self
in Foucault’ method differs from teachers because the self can take up or resist a position
made by PISA.  However, teachers as the self could contextualize the CCSSM into
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their teaching in a similar way of the self who adopts PISA’s position.

Standards-based instructions are shaped under teachers’ perspectives on the CCSSM
and their classroom cultures so that students have opportunities to learn what they are
expected to know and do. Even school environments (e.g., diversity and curriculum;
White, 2003) and special student populations (e.g., students with disabilities; Saunders,
Bethune, Spooner, & Browder, 2013) could be considered when teachers implement the
CCSSM into instructions. How teachers subjectivate the well-documented standards
into their instructions should be noted and fundamental of the alternative methods for
instructional alignment to the CCSSM.

Teachers’ subjectivation of the CCSSM necessitates the alternative way in addition to
the SEC approach. Because the SEC method does not include contextual factors
explicitly in its alignment index, comparing content coverage and cognitive demands in
the SEC approach allow us to examine alignment between two decontextualized
components. However, for instructional alignment, this method could not provide
significant information about whether or not instructions actually provide students
opportunities to learn aligned to the CCSSM in their classroom communities.

The alternative approach for instructional alignment should be flexible based on which
set of standards teachers select for lessons that alignment evaluators observe. Certainly,
it is impossible to cover all standards in a couple of lessons. Based on school
curriculum and teachers’ lesson plans, several content and practice standards are
emphasized in a lesson (Barab & Duffy, 2000). Instructional alignment to the CCSSM
is essentially investigated with a set of several practice and content standards while the
entire the CCSSM can be involved in alignment of assessment or textbooks. Evaluators
might want to generalize multiple observations to acquire overall instructional alignment
to the CCSSM. However, this generalized instructional alignment still differs from
alignment of assessments because overall instructional alignments are interpreted with
common classroom contexts through observation. For example, if teachers teach gifted
children during evaluated lessons, students’ average achievement could be accounted for
in interpreting overall instructional alignment. In addition, teachers teach the same
mathematics to two different classes, teachers might higher alignment in the later class
than the former class.

Instructional alignment to the CCSSM is defined in this research as following; the
degree to which instructions facilitates students to learn what they are expected to know
and do in the CCSSM and students actually do that during instructions. With this
definition, how can a person know if a mathematics instruction is aligned to the CCSSM?
This is the main question to develop an observation protocol for instructional alignment.
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2. FRAMEWORK FOR THE FIDELITY OF IMPLEMENTATION

| adopt the framework for the fidelity of Implementation (FOI framework; Century et
al., 2010) to construct an observation protocol. According to Century and the colleagues,
FOI of a program is defined as “[t]he extent to which an enacted program is consistent
with the intended program model” (p. 202). This definition of FOI indicates that the
FOI framework could be appropriate to measure alignment between teachers’ enacted
curriculum and the intended curriculum of the CCSSM.

Table 1. Original descriptions of critical components in the FOI framework (Century
et al., 2010, p. 205)

Category of Critical Components Description
Proc_e_dural The program developers’ understanding what the user
Critical :
Structural (teacher) should do (e.g., the basic steps of the procedure)
e Component
Critical Th developers’ understand: hat th
Component Educative Critical € program developers’ understanding on wna € user

(teacher) need to know (required knowledge to enact the

Component intervention as intended
Actions, behavior, and interactions that the user (teacher) is
Pedagogical expected to engage in when enacting the intervention,
Instructional Component including  the  user’s interactions  with  the
Critical participants/recipients (students)
Component Student Actions, behavior, and interactions the recipients (students)
Engagement are expected to engage in when participating in the
Component enactment of the intervention

The FOI framework includes two main components to evaluate FOI of a certain
program originally; the structural critical components and the instructional critical
components. Table 1 shows the original descriptions of each component in the FOI
framework of a certain program. The structural critical component represent what
teachers should do and know for aligned instructions to the CCSSM while the
instructional critical component denotes actions, behavior, and interactions that teachers
and students are expected to in instructions aligned to the CCSSM.

As seen in Table 1, the instructional component represent what teachers and students
are expected to do, which closely related to the practice standards in the CCSSM. Thus,
within the FOI framework, the practice standards at which teachers aim in instructions is
the center of our alternative method. Particularly, “model with mathematics” is selected
in this research.  Teachers might have lack of understanding on modeling compared to
other practice standards while teachers cannot distinguish modeling from traditional
problem solving (Zawojewski, 2013). These could be why | select “modeling with
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mathematics” to establish the alternative method for alignment of instructions.

I1l. RESEARCH METHODLOGY

1. ALIGNEMENT STUDY

Before development of the CCSSM, several studies have investigated alignment
between instructions and standards other than the CCSSM. Jacobs, Hiebert, Givvin, and
Hollingsworth (2006) scrutinized how teachers implement the principles and standards
suggested by the National Council of Teachers of Mathematics (NCTM, 2000). Jacobs
and the colleagues found that teachers’ actual instructions were not well-aligned with the
NCTM standards although 80% of teachers reported their familiarity with the ideas of the
NCTM standards. Thus, this research suggested us to examine instructional alignment
to the CCSSM in two folds; understanding of the CCSSM and actual teaching practices.

There have been attempts to create instruments such as surveys or observation
protocols to evaluate instructional alignment. Ross, Mcdougall, Hogaboam-Gray, and
LeSage (2003) developed a 20-item survey based on nine dimensions of standards-based
teaching. This research checked reliability and predictive validity of the survey. That
survey could be a costly instrument to assess standards-based teaching. However, that
article did not clearly mentioned what standards-based teaching is, which results in
confusion about what the survey examines.

Interestingly, the California Department of Education (2015, April 21) provides the
implementation survey with 25 items. That survey have six sections; general
implementation,  professional  learning, instructional = materials, assessment,
communications and outreach, and implementation comments. As a part of the the
CCSSM implementation plan for California, the survey is accessible online, but with
regards of research, more discussions are necessary to ensure reliability and validity of
that survey.

Sawada et al. (2002) established the Reformed Teaching Observation Protocol (RTOP)
to measuring three aspects of reformed teaching; (a) standards based, (b) inquiry oriented,
and (c) student centered. Sawada et al. showed RTOP was reliable and effective. Its
development procedure and detailed items could be beneficial to establish observation
protocol for instructional alignment to the CCSSM.

In addition to development of instruments, Polikoff (2013) attempted to reveal
significant predictors for instructional alignment to mathematics, language, or science
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standards. The SEC approach assessed teachers’ instructional alignment and the
alignment index was used as a dependent variable in a linear regression analysis. A
variety of teachers’ and classrooms’ characteristics were considered as predictors of
instructional alignment. As a result of the regression analysis, years of teaching
experiences and the number of content course teachers had took were the important
predictors. However, the predictors could explain only 7% of variances in the
instructional alignment index. Thus, complex aspects of instructions might be
overlooking in this quantitative data analysis.

2. MATHEMATICAL MODELING

Mathematical modeling is defined as a cognitive skill to generate a system presenting
complex systems using mathematical symbols and concepts (English, 2006). According
to the CCSSM, modeling is referred as “the process of choosing and using appropriate
mathematics and statistics to analyze empirical situations, to understand them better, and
to improve decisions” in the CCSSM (NGAC & CCSSO, 2010, p. 72). Lesh and
Fennewald (2013) argued that students can experience mathematical modeling through
multiple cycles of expressing — testing — revising ways of thinking. Because
modeling empathizes students’  thinking process, this repeated construction of
generalized and reusable systems to solving complex situations necessitate reasoning and
making senses together (Doerr & English, 2003).

Modeling is essential for students to transfer their learning in classrooms to everyday
life and their future professions (Lesh & Fennewald, 2013; NGAC & CCSSO, 2010)
because interactions between students’ thinking and real events are fundamental in
modeling process (Hestenes, 2010). If teachers employ complex real situations that
students possibly experience in the future, modeling could promote students’ transfer of
learning.

It should be noted that students’ modeling strongly depend on modeling tasks and
complex situations that students face. The important role of tasks allows us to
distinguish modeling from problem solving. According to Schoenfeld and Kilpatrick
(2013), problem solving means “engaging in a task whose solution method is not known
in advance” in school mathematics (p.905). Because of unawareness of a solution
method, what problem solvers know is significant in problem solving. However,
situations for modeling could be challenging to even experts. For example, precise
prediction of tomorrow weather is based on peoples’ models on weather changes.
Normal people could predict rain by observing movement of clouds while experts could
use complex numerical weather models with a number of variables. If their predictions
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were inaccurate, they would consider revising their models. This example shows that
modeling is not the matter of awareness of solution methods, rather what how people
create and change their models. Furthermore, the example indicate that one modeling
situation can be flexible in changing the complexity by how many factors are included in
this prediction modeling tasks.

IV. ESTABLISHMENT OF THE FOI FRAMEWORK FOR MODELING

Establishment of IAOP begins with careful review on the FOI framework to modify
for instructional alignment. | constantly compare analysis of the modeling standards in
the CCSSM and literature review to the original FOI framework (Century et al., 2010).
The FOI framework for modeling leads to create observation protocols. After several
raters evaluate several lessons focusing on mathematics modeling, | will analyze
reliability and validity of this protocol in following studies. The Principal Factor
Analysis (PFA) is applied to check score validity and Cohen’s kappa and Cronbach’s
alpha will be calculated for inter-rater reliability and internal consistency. Particularly,
IAOP mainly relies on the expert validity but it would be better to have other types of
validity. Thus, | will attempt to reveal correlation between scores from 1AOP and the
SEC alignment index for convergence validity because the SEC approach is the only
existing method to measure instructional alignment. Checking reliability and validity
leads to revise the FOI framework for modeling and specifics in the observation protocol
if necessary.  The final version of IAOP results from the circular process of reviewing
the FOI framework, establishing details in the observation protocol, and checking
reliability and validity. However, in this study, | will report only the initial version
before the PFA.

This study begins with revision of the FOI framework in terms of mathematical
modeling in the CCSSM. Although the FOI framework provides details about each
component, | still clarify which should be included in each component in the FOI
framework to evaluate instructional alignment.

First, the CCSSM mainly indicate what students are expected to know and do, |
primarily focus on the student engagement component. Thus, | identify what students
are expected to engage in the description of “model with mathematics” (NGAC &
CCSSO0, 2010, p. 7) as following;

. Solve problems arising in everyday life, society, and the workplace
. Making assumptions and approximations to simplify a complicated situation
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. Analyze relationships between quantities mathematically to draw conclusion
. Interpret mathematical results in the context of the situation

. Reflect on whether the results make sense

. Revise and improve the model if necessary

An important issue for the other components is that the CCSSM do not obviously
mention what teachers are expected to know for and engage in for each standard. Thus,
I review previous research on mathematical modeling to reveal pedagogical components
for the modeling standard. The pedagogical component certainly corresponds to the
student engagement component because teachers are expected to help students do
elements in the student engagement component. Thus, the preliminary elements in the
pedagogical component is following;

. Facilitation of making sense of mathematics (Speiser & Chuck, 2013)

. Facilitation of creating and critiquing conjectures (Lesh & Fennewald, 2013)
. Teachers’ questions triggered divergent modes of thinking

. Using appropriate materials (modeling tasks) and tools (Zawojewski, 2013)

Compared to the instructional critical component, the structural critical component is
relevant to teachers’ perceptions, knowledge, use of textbooks, and curriculum. To be
specific, the educative critical component is relevant to teachers’ knowledge about
content standards that teachers target. This component could be measured using
assessments for the Mathematical Knowledge for Teaching (MKT; Ball, Thames, &
Phelps, 2008) even though these assessments cannot provide any information about
teachers” MKT in terms of the CCSSM. Furthermore, teachers’ understanding on
mathematical modeling is critical to instructional alignment because teachers’ learning
goal is the core of instruction cycle suggested by (Simon, 1995). Thus, the educative
critical component for the modeling standard includes understanding of what the target
content standards as well as what the modeling standard indicate (e.g., what is students’
goal performance after the lesson).

Lastly, the procedural critical component includes what teachers should do to teach
mathematical modeling in instructions aligned with the CCSSM. In terms of
mathematical modeling, tasks have crucial roles in students’ learning experience of
modeling (Zawojewski, 2013). Tasks implemented in classrooms should allow students
to make conjectures and revise their conjectures. If tasks focus on finding only correct
answers or students already know how to solve questions, students cannot have
opportunities of modeling. Thus, modeling task design and preparation are essential in
the procedural critical component. Moreover, teachers are required to offer enough time
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to explore mathematics tasks to students.
criteria to determine whether students meet the goals provided by the CCSSM.

Table 2 shows the framework to evaluate instructional alignment to the CCSSM,
particularly the modeling practice standard. Certainly, the FOI framework for modeling
should be revised continuously because it is fundamental and significant to establish

observation protocol.

Teachers need to prepare assessment and

Table 2. Details of each component in the FOI framework of modeling

Structural Critical Component

Instructional Critical Component

Procedure Educative Pedagogical Student Engagement
Order Perception/understanding  Facilitating student
-Modeling _ tasks is of modeling engagement  with Students engage
presented in appro- content -

with others

priate time in the
lesson (lack of time
or too much time can
be assigned)
Pre-lesson

-Modeling

development

tasks

-Facilitation of mak-
ing sense of mathe-
matics

-Using  appropriate
materials and tools
for modeling tasks
Facilitating student
role as learner
-Teacher facilitation
of students’ creating
and critiquing con-
jectures

-The teacher’s ques-
tions triggered diver-
gent modes of thin-

king

Pedagogical
strategies
-Teachers use of
modeling tasks or
materials in clear
ways

-Teacher use of
proper assessments

to inform instruction

-Solve problems ari-
sing in everyday life,
society, and the work-
place

-Making assumptions
and approximations to
simplify a complica-
ted situation

-Analyze relationships
between guantities
mathematically to
draw conclusion
-Interpret mathemati-
cal results in the con-
text of the situation
-Reflect on whether
the results make sense
-Revise and improve

the model if nece-
ssary

Students use the
materials

-Students do/complete
essential activities
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V. ESTABLISHMENT OF THE OBSERVATION PROTOCOL FOR
MODELING

The next step is to construct an instrument, which evaluates details of each
components in the FOI framework. The structural critical component is necessarily
evaluated before instructions using rubrics, survey, and the MKT assessment while the
instructional critical component is assessed during classroom observations. The focus of
this research is to establish observation protocol for the instructional critical component.
This research is a part of establishing the full instrument to measure instructional
alignment. | need more research to create a survey to reveal teachers’ understanding of
the modeling standards as well as rubrics to examine the procedural critical component.

The initial IAOP contains 15 items with four-point Likert scales. | report the IAOP in
Figure 2. | highlight that the IAOP in Figure 2 is the initial version. | require following
revisions of IAOP until it is possible to ensure validity and reliability of IAOP. The FOI
framework for modeling might fail to capture implementation of mathematical modeling
comprehensively. The revisions might need changes in descriptions of the IAOP
questions to increase reliability. Furthermore, it is necessary to find some instructions
for mathematical modeling. Finally, | will apply statistical methods to analyze
reliability and validity after evaluating modeling lessons. This step is the most
important for providing systematic evidence of why and how IAOP works to measure
instructional alignment to the modeling standard.

Instructional Alignment Observation Protocol (IAOP)

Observer: School: Video: Y N
Teacher Observation Length of
Code: Date: Observation:
Video
Grade: _ Semester: FA SP Signature:

Direction 1 (Scoring). Each of the items is to be rated on a scale ranging from 0 to 3. Choose “0”
if in your judgment, the characteristic never occurred in the lesson, not even once. If it did occur,
even if only once, “1” or higher should be chosen. Choose “3” only if the item was very
descriptive of the lesson you observed. Intermediate ratings do not reflect the number of times an
item occurred, but rather the degree to which that item was characteristic of the lesson observed.
Scoring is determined by observations using the above characteristics of effective classroom
teaching in a general, regardless of method or approach. Ratings should reflect the degree in
which these elements are present in the observed classroom and not a specific number of times.
The following are the scoring elements related to this scale.

0 — Not Present; 1 — Low Presence; 2 — Medium Presence; 3 — Highly Present

Direction 2 (Component). The Pedagogical Component represents actions, behavior, and
interactions that the teacher is expected to engage in instructions, including the user’s interactions
with students.  The Student Engagement Component represents actions, behavior, and
interactions that students are expected to engage in when participating in the lessons.
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Practice Standard, “Model with Mathematics”

Target Standards

Content (Write standards in detail)

Standards

Practice
Standards

4, Model with Mathematics

Code | Component

Observed Criteria

Score
(0-3)

P1

P2

P3

P4

Pedagogical
Component

P5

P6

P7

The teacher clearly set up a modeling situation that allows
students to make sense of the problem

The teacher use appropriate media and tools to present a
modeling task

The teacher’s questions triggered divergent modes of thinking
for mathematical modeling

(Did the teacher ask open-ended questions that promote
reasoning and critiquing to the whole class and groups of
students?)

The lesson (task) encouraged students to seek and value making
conjecture, critiquing conjectures.

(Was this valued within groups? Was there any whole class
discussion?)

The teacher provided students opportunity to make sense of
mathematics in the modeling process

The teacher use proper assessments of students’ modeling to
inform instructions

The teacher use proper assessments of students’ understanding
of concepts to inform instructions

S1

S2

S3

S4

Student

S5

Engagement
Component

S6

S7

S8

Students were actively engaged in thought-provoking problems
arising in everyday life, society, and the workplace

Students made assumptions and approximations to simplify a
complicated situation

Students analyzed relationships between quantities
mathematically to draw conclusion

Students interpreted mathematical results in the context of the
situation

Students were reflective about whether the results make sense

Students revised and improved the model if necessary

Students actually completed essential activities

Students showed evidence for what the target content standards
indicate

No evidence, 1 — less than 30% of students, 2 — -0)
between 30% and 70%, 3 — Greater than 70%)

Total in Pedagogical Component

24

Total in Student Engagement Component

24

Total Score

145

Average Score

Figure 2. Instructional Alignment Observation Protocol (IAOP)
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