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“Learning happens when we change our mental model.”
“In short, learning is self-empowerment.”

Broad Key Question: 
  How do we know which teachers along the apprenticeship continuum 

  (e.g. from “novice ( apprentice ( practitioner ( master ( expert”) 

  require professional learning, including coaching/modeling support, 

  and based on what criteria to ensure they are effectively implementing 

  what instructional practice that yields the outcome of students meeting the 
  learning target (daily etc.)?

  Teachers must possess instructional practice knowledge including: 

  - content domain knowledge

  - pedagogical content knowledge

  - a wide range of formative assessment strategies.
Focus of this paper: Formative Assessment which is the heart of effective instruction
A Learning-Creating Journey = Bringing a Vision into Reality
Key Question: 
* How do we know which teachers (from novice ( apprentice ( practitioner ( master 

   ( expert) require professional learning, including coaching/modeling support to ensure 
   they effectively implement the high leverage formative assessment process that is 

   fundamental to the practice of teaching and learning?
Operating from a learning stance to identify gaps in the system as per the key question: (see the Appendix A for further orientation):

Be open and curious as we continue to learn more about the
systemic dynamic complexity cause-effect of the teaching-learning process…
What do we know about how classroom instructional practice –
the outcome of student achievement –

and the input of professional learning best interdependently align?
What do we need to learn?

Where are our blind spots and gaps in alignment?

Where are our opportunities and possibilities?

What aligned structures drive the behavior of effective teaching, 
yielding the student outcomes we desire?

(See Appendix B – on Systems Thinking)

Examples of structures: 

* observation protocols of formative assessment alignment (how all the pieces connect)
* real time iterative coaching/modeling that provide information feedback for 
   improvement in formative assessment
* see the Iowa System for Developing Expertise in Formative Assessment
Iowa DOE System for Developing Expertise in Formative Assessment

(Materials provided by Colleen Anderson, Colleen.Anderson@iowa.gov)

Iowa DOE is in development of:

- Practice Profiles for teacher self-assessment of “assessment for learning” - designed 
  based on attributes of formative assessment in these modules:

   a. Foundations of Assessment for Learning

   b. Learning Intentions

   c. Eliciting Evidence for Instructional Modification

   d. Descriptive Feedback

   e. Self & Peer Assessment

   f. Collaborative Classroom Climate
- An Innovation Configuration Map for peer observation in each of the modules 

 
- Online modules with resources for collaborative learning teams to study 
  and implement assessment for learning
Iowa DOE has:

-  A literature review
-  A brief being used for professional development.
Known: 

* Teachers range from “novice” to “expert” in formatively closing student learning 
   gaps on a daily basis. Teaching is an apprenticeship. Just like we are formatively 

   closing gaps for students between the learning target and where they are, we are doing

   the same for teachers.

Key Question (again): 
* How do we know which teachers (from novice ( apprentice ( practitioner ( master 
   ( expert) require professional learning, including coaching/modeling support to ensure 
   they effectively implement the high leverage formative assessment process that is 
   fundamental to the practice of teaching and learning?
Key Professional Learning Findings: 
From the report - Professional Learning in the Learning Profession: A Status Report on Teacher Development in the United States and Abroad by Linda Darling-Hammond and others of Learning Forward (formerly National Staff Development Council) as listed in the Iowa “Assessment For Learning Module Overview” (p. 4):
- Teachers typically need substantial professional development in a given area (close to 
  50 hours) to improve their skills and their students’ learning. 

- Sustained and intensive professional development for teachers is related to student 
  achievement gains. 

- Collaborative approaches to professional learning can promote school change that 
  extends beyond the individual classrooms. 

- Effective professional development is intensive, ongoing, and connected to practice; 
  focuses on the teaching and learning of specific academic content; is connected to other 
  school initiatives; and builds strong working relationships among teachers.”
Need: 

* We can provide the support each teacher requires in learning how to effectively 
   close student learning gaps by studying - and providing the necessary 

   structures of support for each teacher - to learn the pedagogy involved 
   in the dynamic process of formative assessment.

Definitions
Formative Assessment (aka “assessment for learning”) – Definition:
a feedback loop assessment process of activities,

undertaken by teachers, and students in assessing themselves,

which provides real-time evidence during instruction while learning is evolving

of student understanding and learning 
to be able to adjust the ongoing teaching instruction 
and learning work to meet learning needs 
- including guiding students in understanding of their current learning status and identifying how to move forward by adjusting their thinking and behavior,

 including use of learning strategies, to improve learning -   
thus continuously closing the gap 
between the learner’s current status and desired goals.
Sadler’s conception of formative assessment begins from a systems perspective conceptualization of feedback (1989, in Heritage, 2010, p. 4).
“In his foundational model of formative assessment, D. Royce Sadler identified feedback as the decisive element to assist learning (Sadler, 1989). Beginning from a systems perspective conceptualization of feedback as ‘information about the gap between the actual level and the reference level of a system parameter that is used to alter the gap in some way”…, Sadler conceived of formative assessment as a feedback loop to close the gap between the learner’s current status and the desired goals. He made clear that information itself is not feedback, but only becomes feedback when it is actively used to ‘alter the gap’…” (p. 4)

(See Appendix B – on Systems Thinking)

“…the term ‘assessment’ refers to all those activities undertaken by teachers, and by their students in assessing themselves, which provide information to be used as feedback to modify the teaching and learning activities in which they are engaged. Such assessment becomes ‘formative assessment’ when the evidence is actually used to adapt the teaching work to meet the needs.” (Black and Wiliam, 2001, p. 2)

Heritage (2010):
* Formative assessment is: 

· “a process that is fundamental and indigenous to the practice of teaching and learning” (p. 1) 

· NOT interim assessments. 

“Effective formative assessment involves [Black and Wiliam (1998)]:

· teachers making adjustments to teaching and learning in response to assessment evidence [while learning is occurring/evolving] 

· students receiving feedback about their learning with advice on what they can do to improve, and 

· students’ participation in the process through self-assessment.” (p. 2) 
Interim/Benchmark Assessment – Definitions: 
(From Heritage slide presentation January 7, 2011 at Southwest Comprehensive Center Regional Conference on “Measuring Educator Effectiveness)

“* Interim assessments are administered multiple times through the school year to assess 
     student learning and progress (Editorial, Peabody Journal of Education, 2010).
* “Benchmark assessments are assessments administered periodically through the school 

     year, at specified times during a curriculum sequence, to evaluate students’ knowledge 

     and skills relative to an explicit set of longer-term learning goals.” (Herman, 
    Osmundson & Dietel, 2010, p. 2).

* More frequently, interim assessment results appeared to be used, item by item, to 

   reteach steps in problems that were missed without attending to underlying concepts or 

   gaining diagnostic insights (Shepard, 2010).”
History – Formatively Assessing Instructional Practice

“The Widget Effect is rooted in the failure of teacher evaluation systems to 
produce meaningful information about teacher effectiveness. In theory, an 
evaluation system should identify and measure individual teachers’ strengths and 
weaknesses accurately and consistently, so that teachers get the feedback they 
need to improve their practice and so that schools can determine how best to 
allocate resources and provide support. In practice, teacher evaluation systems 
devalue instructional effectiveness by generating performance information that 
reflects virtually no variation among teachers at all.”


(The Widget Effect: Our Nation’s Failure to Acknowledge and Act on 
Differences in Teacher Effectiveness, Weisberg, et al, The New Teacher Project, 
2009)
“…the interest (and investment) in summative assessment [aka “assessment of learning” focused on summing up or summarizing achievement of students, classes, schools etc.] has far outstripped that accorded to formative assessment (Stiggins, 2005, p. 326)”, 
(in Iowa’s Literature Review, p. 1).”
Perhaps because formative assessment received a surprisingly narrow treatment in the past - we developed “evaluative” teacher evaluation systems that had difficulty in differentiating which teachers needed what kind of professional learning support in the cause-effect of daily instructional practice as outlined in the “The Widget Effect” versus a more “formative” teacher evaluation system.
The integrated process of teaching and learning is complex because it is dynamic – 
a system of interaction between students, teacher, curriculum and feedback along a conceptual and procedural learning progression sequence incrementally (from novice to more expert performance) toward a learning goal. 
Teachers are responsible for setting up learning conditions so that the learning gap between what a student currently knows and what he/she needs to know next as compared to a daily learning target is closed.

We cannot reduce the reality of the dynamic complexity of teaching and learning. In most complex systems including education, we may attempt to reduce the reality of dynamic complexity through linear A to B thinking because we have difficulty dealing with dynamic complexity – and/or because we are unable to readily see the connections between the parts of the system and their interactions. 
However, in a dynamic system, what we require to do is to simplify the complexity by getting a better picture of the dynamic complexity so it is more coherently manageable – i.e. we understand the teaching-learning process at a deep systemic level and thus we know how to implement instructional practice of formative assessment and improve it to get student results targeted. 
Attributes of Formative Assessment
(From the Iowa Literature Review)
See Heritage’s ‘Formative Assessment Model:

Learning Progression ( Elicit evidence of learning ( Interpret the evidence ( 
Identify the gap ( Feedback ( Plan learning/instructional modifications ( 
Scaffold new learning ( Close the gap
* Learning Progressions: Determine learning goals and define criteria for success 
   (p. 3); “clearly articulate the sub-goals of the ultimate learning goal” (p. 2)
  Learning progressions (p. 3):

   - “define the pathway along which students are expected to progress in a domain” 
      and can be “presented to students as a continuum of learning”

   - “identify the enabling knowledge and skills students’ need to reach the learning goal” 

     “as they evolve from novice to more expert performances (Heritage, 2008)” 

     “as well as provide a map of future learning opportunities”
   “In this way, teachers and students should be able to ‘see and understand the  

    scaffolding they will be climbing as they approach (Stiggins, 2005, p. 327) learning 

    goals. In addition, if learning is derailed at any point, a teacher can identify this and 

    adjust accordingly.”
* Learning Goals (p. 3)
   - “most state standards ‘do not provide a clear progression for understanding where 

     students are relative to desired goals’” (Heritage, 2007, p. 142) so this currently rests 

     with curriculum - and teachers’ “big questions” (Black & Wiliam, 2009) 
* Criteria for Success (p. 4)

   - Success criteria provide the checks on learning interpretation of evidence for teachers 
     and students to use regarding the gap of where students are related to the learning 
     goal. 

* Identifying the Gap (p. 4) 
   “…formative assessment gathers and uses information about students’ knowledge and 
   performance to close the gap between students’ current learning state and the desired 
   state by pedagogical actions (Shavelson, 2006, p. 3).” 
   3 key processes in teaching and learning (Wiliam and Thompson, 2007, drawing on 

   Sadler’s work): 
   - “establishing where the learners are in their learning”
   - “where they are going”
   - “and what needs to be done to get them there.”

   Note the study of 838 five-year-old students from disadvantaged home backgrounds 

   discussed on p. 5 where “The researchers concluded that the capacity of children is 

   ‘underdeveloped in conventional teaching’ so many students are referred for special 

   services unnecessarily.” 
   Zone of Proximal Development (Vygotsky, educational psychologist): 
   Definition: “the distance between what the child can accomplish during independent 

   problem solving and the level of the problem solving that can be accomplished under 

   the guidance of the an adult or in collaboration with a more expert peer”

   - “the area where Vygotsky hypothesizes learning and development take place

   - “In instructional terms, the ‘just right’ (Heritage, 2007) gap
   “…scaffolding and formative assessment are “complementary concepts”

   Scaffolding: 

   Definition: “the support that adults (teachers) give to learners in the zone of proximal 

   development to move them from what they already know to what they can do next.”
* Eliciting Evidence of Learning (p. 5)

   3 broad types of strategies for evidence gathering: (Collecting quality evidence of 
   learning to align with “learning goals, embed the concepts and skills that are the focus 
   of the lesson, and provide sufficiently detailed information for action):
   - curriculum-embedded (or systemic): “on-going interactions, tasks, or curriculum-
     embedded assessments that teachers employ by design to elicit evidence at key points 

     within lessons” (e.g. “science journals, end-of-section questions, or mathematical 

     representations developed during a lesson cycle”) 
   - planned-for interactions: “teachers plan questions in advance of the lesson to elicit 

     student thinking during the course of instruction, or they structure student discussions 

     so that they will gain insights to student thinking through the course of the 

     discussion.”
   - on-the-fly (spontaneous): “may be anticipated by the instructor but is unplanned and 

     arises during the course of the lesson to provide evidence of student learning”, 

     e.g. student responses occur during a discussion and the teacher is led to ask further 

     probing questions. 
* Teacher Assessment (p. 6)

   “ ‘Teachers’ skills in drawing inferences from students’ responses are crucial to the 

   effectiveness of formative assessment’ (Heritage, 2007, p. 144).” 
  Heritage (2007) identifies five components of the students’ previous learning (p. 143) 

  since that is necessary for building on students’ knowledge”:

  “ - [Students’] level of knowledge in a specific content area

     - Their understanding of concepts in the content area
     - The level of their skills specific to the content area

     - The attitudes the students are developing

    - [Students’] level of language proficiency.”

   “Many of the alterations necessary for improvement focus decisions on pedagogical 
   action and strategies and on students’ learning tactics (Heritage, 2009a) providing 

   guidance to students to adjust their learning strategies (DeMeester & Jones, 2009, 

   p. 7].”
* Teacher Feedback (p. 6)

   Feedback is widely cited as a key attribute of formative assessment.
   “ ‘formative, or descriptive, feedback is ‘information communicated to the learner that 
   is intended to modify his or her thinking or behavior for the purpose of improving 
   learning’ ” (Shute, 2008, p. 154)

    “Appropriate descriptive feedback should provide students with some combination of 

    verification (linked to the learning goal and criteria for success) with elaboration 

    (e.g. written communication) (Shute, 2008). The elaborate component of feedback 
    should be detailed and specific to how the learner can improve or advance the learning 
    but not too complex (Shute, 2008). In addition, feedback should be goal-directed, 
    providing learners with information about their advancement toward specific goals. 

    This approach could have some of the following benefits: task focus and 

    simplification, learner motivation, and identification of the ‘just right’ gap (Bransford, 

    Brown, & Cocking, 1999; Paas, Renkl & Sweller, 2003; Sweller, Van Merrienboer & 

    Paas, 1998).
   “quite a few studies have noted that the typical feedback provided by teachers in the 

    form of grades, comparisons of students’ score relative to peers, or low levels of 

    specificity has either no effect on student learning, or debilitating effects 

    (Bangert-Drowns, Kulik, Kulik, & Morgan, 1991; Kluger & DeNisi, 1996; 
    Mory, 2004).” 

* Student Involvement (p. 7)

   “the responsibility for learning rests with both the teacher and the learner”

   “students should be activated as instructional resources for other students as well as the 

    owners of their own learning”

* Peer Assessment (p. 7)

   “Large learning gains can occur when students serve as learning resources for one 
   another, as evidenced by Slavin, Hurley, and Chamberlain (2003). However, two 
   elements are critical for peer assessment to be valuable”:

   1. “students must work as a group or team and not just in a group or team”

   2. “each student must be accountable in some way.”
* Self Assessment (p. 7)

  Actively monitoring and regulating their own learning dramatically increases (Wiliam, 

  2007, p. 3) and perhaps doubles the rate of the students’ learning.

  Metacognition plays a central role in learning as per cognitive theories. 

  Metacognition: a process of self-monitoring and reflection on one’s own thinking –

  plays a big role in student self-regulation and adaptively regulating their cognitive 

  strategies.
  [As teachers support students in developing a shared understanding of their current 

  learning status and identifying how to move forward, and developing their 

  metacognitive abilities for daily learning success, there is a connection to achievement 

  motivation, student self-perception, self-efficacy, learning how to learn and self-
  regulation of learning – important prerequisites for college and work.
  For many students this can break a “cycle of learned helplessness” – whereby students 

  believe they are not smart (i.e. intelligence is static), so they do not exert the kind of 

  metacognitive self-regulatory effort that leads to actions that are effective in meeting 
  desired outcomes.]
* Learning Culture (p. 8)

“To use assessment in the process of learning, Lori Shepard (2000) asks educators to consider the changes necessary in classroom practices that would enable assessment to be used as part of the learning process. As assessment-for-learning school is a place where everyone is learning together, and where assessment is part of teaching and learning without dominating students on processes (Assessment Action Group/AiFL Programme Management Group [AAG/APMG], 2002-2008). Although some students are always willing to work harder and engage in formative assessment practices other students are ‘imprisoned in the identity of a bad pupil and an opponent” (Perrenoud, 1991). A learning climate more reflective of a collaborative partnership among teachers, students, and parents opens the door for all to view assessment as a source of insight rather than a form or meting out rewards and punishments (Shepard, 2000).” 
Appendix A
Two Different Learning Cycles – Sources of Learning…

and thus probably – results
1. Learning by reflecting on the experiences of the past.


(Act – observe – reflect – plan – act)

In this learning cycle environments are created to look at experiences of the past, move into observation and reflect on them, and plan/act forward.

Otto Scharmer, author of Theory U said in his class that sometimes experiences of the past are not particularly helpful to the challenges we are facing – and they could be the very obstacle to a new challenge. Seeing this pattern he began inquiry into whether there was a second source of learning – connecting to emerging possibilities and operating from that connection in the now. He explains that this is the essence of innovation (which is a “21st century” student capacity).

2. Learning from the future as it emerges (“presencing” = presence + sensing)
“Presencing: To sense, tune in, and act from one’s highest future potential – the future that depends on us to bring it into being. Presencing blends the words ‘presence’ and ‘sensing’ and works through ‘seeing from our deepest source’.” (p. 469)
“Sensing: The view from within – when seeing, and perception begin to happen from the field. When you enter the state of sensing, you experience a collapse of boundary between observer and observed.” (p. 469)
“Source”: Leadership has to do with more than what leaders do and how they do it – it has to do with their “interior condition”, the inner place from which they operate – from which all their actions originate. If we are not aware of “the place from which our attention and intention originate” – then that is a “blind spot” in leadership and our everyday social experiences. Think about the fact that 2 leaders can approach the same issue differently and thus different outcomes emerge. (p. 7)
“Social fields: The totality of connections through which the participants of a given system relate, converse, think, and act together.” (p. 469)

Scharmer states that activating that sense of possibility and positive change in reinventing systems is the only way we can connect with the huge challenges we face today in business, economics, education, politics, the environment… Great leadership and entrepreneurship must step into and operate from the future. 

It makes sense in education to step into a sense of our possible future by showing up in a different way than our personal conditioned story of the past, and connect to and relate to people differently than from our collective industrial age story of the past. This is about creating what we desire - 21st century student outcomes - and Theory U provides a framework and new methods for meeting these new challenges.

Appendix B

The Deeper Conversation – 

Targeting Systemic Issues and Structures to Drive Behavior to be “Effective” 
to Get Student Outputs

Through the Discipline of Systems Thinking

“The essence of the discipline of systems thinking lies in a shift of mind:


* seeing interrelationships rather than linear cause-effect chains, and


* seeing processes of change rather than snapshots.” 

               (The Fifth Discipline, Senge, p. 73)
System: “…a perceived whole whose elements ‘hang together’ because they continually affect each other over time and operate toward a common purpose. …the structure of a system includes the quality of perception with which you, the observer, cause it to stand together.” (Thinking in Systems by Meadows)
Some key systems principles:

- A system is more than the sum of its parts.

   Organizations and the alignment of the state system of education are best understood as 

   dynamic systems rather than just as collections of parts.

   Dynamic: The system and all its elements are constantly changing adapting, and 

   evolving.

- Many of the interconnections in systems operate through the flow of information.
  In a systems view, the focus changes from:

  parts to the coherent working organization of parts that are interconnected in a pattern or 

  structure that produces a characteristic set of behaviors toward a common purpose.

A central principle of systems thinking is that structure influences behavior and the leverage for change increases as we learn to focus on underlying structures.
The International Center for Leadership in Education framed the “4 Assurances” that guide ARRA and RTTT funds

(“Where’s the Finish Line in the Four Assurances?” White Paper by Dr. Daggett):

“The Four Assurances are frequently viewed from the perspective of the system and the adults who manage the system. We believe the focus — and the intent of the assurances — should be on learning and the people going through the system: the students. If we as a nation are to really make changes that will allow our students to compete in a dynamic and globally driven economy, we need to look at education from the perspective of student learning…” “Providing all students a rigorous and relevant education that prepares them for the world in which they will live must be non-negotiable. To accomplish that, we must let go of policies and procedures that hinder innovation so we can create learning systems that will allow ALL students to achieve.”

“Standards → Student proficiency and readiness
Teacher Effectiveness → Effective student learning

Data Systems → Use of data for instructional decisions

Turn Around Schools → Effective leadership and increased flexibility”
It is easy to not see the forest for the trees and to do a bunch of “add ons” that don’t connect systemically to get the student outputs desired. People often focus on adult “inputs” which may not connect systemically to the actual student “outputs” (e.g. you can have professional development on “differentiated instruction, have teachers differentiate instruction – and still not have instructional alignment of great minute by minute task analysis teaching to the end result of student outputs of meeting the learning targets). That is the difference between an “effective teacher” who really knows how to integrate the instructional parts of teaching and utilizes the minute by minute student feedback and actually does get the daily targeted student outcomes, and an “ineffective teacher” who knows “parts” (maybe even differentiated instruction) but can’t integrate the parts to the whole and close students’ gaps in meeting the daily targets (ah well – they can then be sorted and some will get bad grades… even if that isn’t very motivating).

This is where systems “feedback” comes into play…

“The practice of system thinking starts with understanding a simple concept called ‘feedback’ that shows how actions can reinforce or counteract… each other. It builds to learning to recognize types of ‘structures’ that recur again and again…” Eventually, systems thinking forms a rich language for describing a vast array of interrelationships and patterns of change. Ultimately, it simplifies life by helping us see the deeper patterns lying behind the events and the details…. Reality is made up of circles but we see straight lines. Herein lies the beginnings of our limitation as systems thinkers. One of the reasons for this fragmentation in our thinking stems from our language. Language shapes perception. What we see depends on what we are prepared to see. Western languages, with their subject-verb-object structure, are biased toward a linear view. If we want to see systemwide interrelationships, we need a language of interrelationships, a language made up of circles. Without such a language, our habitual way of seeing the world produces fragmented views and counterproductive actions… Such a language is important in facing dynamically complex issues and strategic choices, especially when individuals, teams, and organizations need to see beyond events and into the forces that shape change.” (The Fifth Discipline, Senge, pp. 73, 74)

“Feedback loops take the system output into consideration, which [*] enables the system to adjust its performance to meet a desired output response.” <http://en.wikibooks.org/wiki/Control_Systems/Feedback_Loops>

“In a system where a transformation occurs, there are inputs and outputs. The inputs are the result of the environment's influence on the system, and the outputs are the influence of the system on the environment. Input and output are separated by a duration of time, as in before and after, or past and present.”  http://pespmc1.vub.ac.be/feedback.html
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