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Establish Quality Goals for Student Learnin~ 
and Pro~ress by Developin~ the Conceptual Flow 

In this chapter, we discuss Phase I of the Assessment-Instruction Cycle, 
where the assessment-centered teacher plans for assessment and 

instruction. This chapter describes the Conceptual Flow as a tool and 
process that helps teachers establish quality student learning goals 
and eventually establish the framework for their assessment plan. We 
provide two examples of teacher work, one elementary and one sec
ondary, illustrating teachers' thinking in developing a Conceptual Flow. 

"Conceptual Flow" and the 
Assessment-Centered Teachin!J 
Framework 

The development of the Conceptual Flow is Phase I 
of the Assessment-Instruction Cycle (Figure 2.4) for any 
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new unit of instruction. In this phase, assessment-centered teachers 
begin to think about the content they want students to know and 
understand. Using the Conceptual Flow process in the ACT Portfolio, 
teachers identify concepts that eventually serve as the Quality Goals 
for Student Learning and Progress vertex of the Assessment 
Knowledge Triangle (Figure 2.2). Once established, the Conceptual 
Flow serves as the basis for the assessment plan. 

Purpose of "Conceptual Flow" 

The Conceptual Flow is a determination of where you are going in 
your teaching and what you're going to reflect on. You have to know 
what concepts are important and the order in which they go to con
ceptualize the whole learning. I put my conceptual flow on the wall for 
the kids so they learn where they're going, too. 

-Academy Teacher 

Starting with the end in mind and backward planning (Wiggins & 
McTighe, 2005) have been heralded as means for setting comprehen
sible goals and designing better instruction. The Conceptual Flow is 
a backward-planning tool. Teachers array the big ideas that are 
important for students to know, the standards they are responsible for 
teaching, and the content presented in the instructional materials into 
one comprehensive, sequential chart. As teachers identify and inte
grate these three elements, the process of constructing a Conceptual 
Flow enables teachers to clearly identify specific Quality Goals for 
Student Learning and Progress. 

Developed in 1989 by the K-12 Alliance/WestEd, the Conceptual 
Flow process is grounded in the practical work of teachers and sup
ported by research on learning. Creating a Conceptual Flow assists 
teachers in developing learning goals that align with the National 
Research Council's synthesis of cognitive research, How People Learn: 
Bridging Research and Practice (Donovan, Bransford, & Pellegrino, 
1999), which states that to develop competence in an area of inquiry, 
students must 

a. have a deep foundation of factual knowledge, 
b. understand facts and ideas in the context of a conceptual 

framework, and 
c. organize knowledge in ways that facilitate retrieval and appli

cation. (p. 12) 
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The Conceptual Flow also assists students by making them 
aware of the links in the concepts they are addressing. Too often, it 
is a mystery to students why they 
are learning what they are learning. 
When a Conceptual Flow is displayed 
in the classroom, it allows both 
teachers and students to connect 
new ideas and information, providing 
opportunities to learn with deeper 
understanding. 

Thus, the completed Conceptual 
Flow serves the following four 
purposes: 

1. Details the important concepts and linkages to other ideas; 

2. Identifies an instructional sequence for which resources (e.g., 
textbooks, instructional materials) can be used to support 
teaching; 

3. Identifies important concepts for assessment of student 
understanding; 

4. Eventually serves as the foundation of an assessment plan for 
the unit of instruction. 

The Conceptual Flow is both a product and a process. As a product, 
it resembles a map of nested concepts (Figure 4.1). The biggest ideas 
are supported by small ideas, and those small ideas are maintained 
by even smaller ideas, which become learning sequence concepts. 
The lines that connect ideas are 
drawn in different widths to indicate 
the strength of the links between 
concepts. For example, thicker lines 
indicate a strong link, while thinner 
lines indicate a weaker link. The 
Conceptual Flow differs from a concept 
map in that it addresses concepts in 
a unit of instruction and has both a 
hierarchy of ideas (indicating the 
relationships between and among the ideas) and a direction (i.e., the
sequence for instruction of the unit) . 

In sum, as a process, constructing the Conceptual Flow is a 
springboard for teachers' conversations about teaching and learning

When asked what they teach, many 
teachers answer with a topic; when asked 
what students should know about that 
topic, many teachers provide a list of fads. 
Developing Conceptual Flows helps 
teachers build foundational knowledge 
about the importance of helping students 
to construct conceptual frameworks rather 
than "learn" fadual information. 
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The Conceptual Flow is an instructional 
sequence of concepts and supporting 
ideas nested in a hierarchy. The links 
between and among concepts and 
supporting concepts are explicit as are 
the relationships of learning sequence 
concepts to supporting concepts and 
bigger ideas (concepts). 
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Figure 4.1 Building (Identifying) the Conceptual Flow 

Biggest Idea/Concept 

Supporting 
Concepts 

Learning Sequence Concepts 

as well as an opportunity to strengthen their content knowledge. The 
resulting product can be shared with students to make public what 
teachers want students to know and understand. 

Role of "Conceptual Flow" in 
Buildin~ Reflective Practice 

An individual teacher can develop a Conceptual Flow, but the qual
ity of the flow and the opportunities for teacher learning are greatly 
enriched when teachers work collaboratively. Often teachers work in 
grade-level and/ or content-related teams to construct a Conceptual 
Flow with the support of a facilitator who has content and pedagog
ical content knowledge, knowledge of instructional materials and 
standards, and facilitation skills. The reflective, analytical, and itera
tive nature of the Conceptual Flow process "deprivatizes" practice 
among team members (Louis, Kruse, & Bryk, 1995) and enables the 
team to define what conceptual understanding of the content should 
look like for a unit of instruction. 
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The process of building the Conceptual Flow for a unit of instruc
tion includes these five steps: 

1. Conduct an individual pre-think of the important concepts 
students should understand about a big idea. 

2. Create with the team a collaborative pre-think from the indi
vidual pre-thinks. 

3. Match the collaborative pre-think to concepts in the instruc
tional materials. 

4. Align concepts from the collaborative pre-think and instruc
tional materials to content standards. 

5. Review the progression of concepts and place them in an 
instructional sequence that provides strong links for student 
understanding. 

A more detailed description of each of the steps follows. Figures 4.3a-d 
reveal the development of a Conceptual Flow for an elementary unit of 
instruction, Earth Materials (Full Option Science System [FOSS], 2001); 
Figures 4.4a-d reveal the development of a Conceptual Flow for a 
secondary genetics unit of instruction from Biology: A Human Approach 
(Biological Sciences Curriculum Studies [BSCS], 2003). 

1. Conduct an Individual Pre-think of the Important 
Concepts Students Should Understand About a Bil! Idea 

Teachers are given the following prompt: "What should an exiting 
_grader understand about [content for an instructional unit]?" For 
example, sixth-grade teachers might 
be prompted to respond to the 
following: "What should an exiting 
sixth grader understand about 
weather?" The expectation is that 
teachers respond independently in 
writing, answering with complete 
sentences in a paragraph format. 
Asking teachers to construct complete 
sentences results in more concept-like 
statements rather than one-word 
topics and challenges teachers to think more deeply about wha
understanding might look like for their students. 
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Teachers often begin a Conceptual Flow 
by offering vocabulary (e.g., convection) 
for concepts. The use of probing 
questions (e.g., How does convection play 
a role in weather systems?) helps teachers 
identify what is really important for their 
students to know and understand. 
Teachers also confront their depth of 
content knowledge and discover when 
they need to seek other resources. 
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Teachers then use their understanding of facts and concepts to 
determine the /1 grain size" of the ideas they have written. They deter
mine which ideas are supported by one another, nesting smaller ideas 

to support bigger ideas. They also 
determine which concepts connect or 
provide links to other concepts. 
Asking teachers to write their con
cepts and facts on different-sized 
sticky notes (one per note) helps them 
with this nesting/linking activity. 

One might wonder about the ratio
nale for starting with a pre-think rather 
than beginning with examining the 
standards or the instructional materi
als. The answer is quite simple. The 
process mirrors what we know from 
research (e.g., How People Learn, 
Bransford, Brown, & Cocking, 1999) 

about the importance of accessing learners' prior knowledge. By asking 
for teachers' thinking up front, we acknowledge teachers' professional
ism and provide an opportunity for teachers to reflect on their prior ideas 
about the important and appropriate content for their students. By 
accessing their related prior knowledge, teachers also create a rich intel
lectual and linguistic context that helps them to understand more deeply 
the strengths and weaknesses of the conceptual development provided 
in their materials or standards. Once teachers examine their thinking 
about particular concepts, they can more readily align and reconcile their 
11 conceptual story" with that found in the materials. 

Teachers often need experience nesting 
and linking concepts, subconcepts, and 
fads. Discussions with colleagues help 
teachers construd how both fads and 
concepts fit into an instrudional sequence. 
To develop common definitions and 
language among our teachers, throughout 
the Conceptual Flow process, we spent 
time discussing whether particular ideas 
were at the definitional level (a fact: insects 
have six legs and three body parts) or 
represented a more complex relationship 
(a concept: how the strudures of living 
things are related to particular fundions). 

2. create With the Team a Collaborative 
Pre-think From the Individual Pre-thinks 

The next step is for colleagues to share their written ideas with the 
rest of the group. As they explain their thinking, they post each con
cept on a large sheet of chart paper where the entire group can see it 
(Figure 4.2). Through professional discourse and reflection, the team 
identifies where there is overlap in their thinking and acknowledges 
concepts they may not have individually considered. As the group 
continues to process the concepts, they move and combine each 
other's sticky notes so that bigger ideas and concepts are placed with 
smaller ideas nested below. Through this process, a concept might be 
upgraded to a larger idea; this is noted in Figure 4.2 where a small 
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sticky note has been placed on a larger sticky note. Through contin
ued reflection, the team agrees on a preliminary Conceptual Flow for 
the unit of instruction. This is represented in Figure 4.2 by the arrange
ment of the sticky notes from left to right. 

Once the preliminary Conceptual Flow is posted in front of the 
group, the quality of the flow can be enhanced by further reflection 
using these questions: 

• Are the major concepts of the topic addressed in the flow? 
• Are the concepts in the flow developmentally appropriate? 
• Is the flow (i.e., the sequence of concepts) developmentally 

appropriate? 
• How are the smaller concepts/ideas nested so as to support the 

bigger ideas? 
• How are concepts linked in ways that help to build understanding? 

The sticky note Conceptual Flow represents the teachers' current 
thinking about content for a unit of instruction. It is now time to match 
this flow with the flow of concepts in the instructional materials. 

3. Match the Collaborative Pre-think to 
Concepts in the Instructional Materials 

The dual purposes of identifying the Conceptual Flow in the 
instructional materials are (1) to understand how the developers of 
the instructional materials thought about the conceptual develop
ment in the unit and (2) to compare the unit flow with the teachers' 
ideas about how conceptual understanding is built. Through the 
Conceptual Flow process, the instructional materials become more 
transparent to teachers. The goals are to craft the most appropriate 
instructional sequence for students and to ensure that teachers have 
deep understanding of that sequence. 

To identify the concepts in the instructional materials, teachers (or 
teams) read the entire unit/ chapter /module that addresses the major 
concepts they wish to teach. Teachers record all the concepts they find 
in the instructional materials, then create a flow of the concepts 
according to their presentation in the instructional materials. Using 
differently sized arrows, teachers can indicate the strength of the con
nections of the concepts addressed in the instructional materials. 

Figure 4.3a illustrates one team's interpretation of the Conceptual 
Flow found in the Grades 3-4 Earth Materials (FOSS, 2001) instruc
tional materials. It represents what teachers thought are the important 
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concepts of the unit and the order in which they are presented. The 
size of arrows (or their absence) indicates where the teachers thought 
there are links in the instructional materials. Figure 4.4a illustrates 
the Conceptual Flow on genetics created by a high school biology 
team working with Biology: A Human 
Approach (BSCS, 2003). Like the 
elementary school example, this 
secondary Conceptual Flow also 
represents the teachers' interpreta
tion of the important concepts from 
the instructional materials and the 
order in which they are developed 
during instruction. 

Once the Conceptual Flow of the instructional materials is identified, 
teachers compare it to their collaborative pre-think for the unit. This com
parison leads to several possible insights, including the following: 

• Teachers may discover that ideas they thought important were 
left out of the instructional materials. 

• They may find extraneous ideas in the instructional materials 
that are not important for conceptual understanding. 

• They may find new ideas in the materials that are important to 
teach for conceptual understanding. 

The teachers must then decide how to reconcile the concepts 
from both the pre-think and the instructional materials into a single 
Conceptual Flow for the whole unit. By arranging the concepts into 
an instructional sequence, the teachers are developing a plan for the 
flow of learning. 

Figure 4.3b represents the elementary team's amalgam of their 
pre-think and the concepts found in the Earth Materials (FOSS, 2001) 
unit. The team identified a good match with the exception of three 
concepts in their pre-think. They decided that two of these concepts 
(rocks form, erode, and re-form through the rock cycle; and rock and 
mineral products can be used by humans) could be addressed in 
another unit, but the remaining concept (objects can be observed) was 
crucial to building student understanding in this unit. The teachers 
recognized that a strong focus on literacy had provided little science 
experience in the primary grades, resulting in little knowledge of 
basic science processes. They decided to include this concept in their 
amalgam Conceptual Flow. Shadowed boxes in Figure 4.3b represent 
this concept and its supporting concepts. 

It is important to note that teachers' 
Conceptual Flows may or may not match 
the curriculum developer's intent. These 
flows represent the sense making on the 
part of the teachers that will help them 
determine appropriate and quality goals 
for student learning. 
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The secondary school team also found a good match between 
their pre-think and the instructional material's Conceptual Flow. One 
notable exception became apparent as the teachers discussed the 
instructional sequence. Considering the background of their students 
(many English-Language Learners) and their lack of science experi
ence (the middle school science program was focused on literacy), the 
teachers thought that quality learning goals needed to include an 
introductory scaffold. On the Conceptual Flow displayed in Figure 4.4b, 
this scaffold is represented by the first concept, "Like begets like." 
The team used their pedagogical content knowledge to identify 
appropriate supporting concepts (noted in the shadowed boxes) and 
to reflect at length about how they would create a bridge from these 
supporting concepts to the first larger concept in the unit. The larger 
arrows represent what they thought were the strongest connections 
between concepts. 

The dialogue and decision making that 
accompany the process of building a 
Conceptual Flow aligns with the challenge 
set forth by Wolf (1994): "We need 
standards that remain alive to the ongoing 
conversation about what knowledge 
is .... Without that the standards will 
freeze in place" (p. 88). 

4. Ali~n Concepts From the Collaborative Pre-think 
and Instructional Materials to Content Standards 

Since the adoption of national and state content standards, edu
cators have been aligning their curriculum and instruction with these
documents to improve student understanding. In the Academy,
teachers' discussions about alignment between standards and the
Conceptual Flow inevitably raised challenging issues about the
meaning of content in the standards. We think of this process as
"unpacking" the standards to identify better the knowledge and
skills that they represent. Unpacking the standards helps teachers

become more grounded in what is

 
 
 
 
 
 
 
 

important to teach and why, enriches 
their understanding of the content, 
and helps enormously as they plan 
for instruction and assessment. 

The alignment of standards to 
the Conceptual Flow involves match
ing the standard (and its intent) with 
the preliminary Conceptual Flow 
from Step 3 (the amalgam of the pre

think and the instructional materials). Figure 4.3c represents a stan
dards match between the elementary school Conceptual Flow and 
standards documents, and Figure 4.4c represents a standards match 
between the high school Conceptual Flow and standards documents. 
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The following documents are cited on these figures with these 
abbreviations: 

• National Science Education Standards (National Research Council 
[NRC], 1996) for "Earth Science Content Standards Grades 
K--4" and for "Life Science Content Standards Grades 9-12." 
Abbreviation: NSES 

• Benchmarks for Scientific Literacy (American Association for the 
Advancement of Science [AAAS], 1993). Abbreviation: BMKS 

• California Science Content Standards (California Department of 
Education, 2000). Abbreviation: CA 

Notice in both figures that some concepts are supported by all of 
the standards documents, while others may be supported by one, 
two, or none of the documents. Variations in alignment may be due 
to the differences in the depth of the standards or to teachers' views 
that concepts not covered in the standards are nevertheless important 
in the unit. 

Aligning the Conceptual Flow with standards may include 
refining concepts, adding or deleting concepts at a grade level to be 
more reflective of the standards, moving concepts to another grade 
level, or none of the above if the team feels that standards are met 
by the current Conceptual Flow. In Figures 4.3d and 4.4d, the non
aligned concepts are considered by the teachers to be important 
parts of student understanding and are left in the Conceptual Flow 
for that reason. 

5. Review the Pro~ression of Concepts and Place 
Them in an Instructional Sequence That Provides 
Stron~ Links for Student Understandin~ 

The Conceptual Flow now represents a composite of the teachers' 
thinking, the concepts in the instructional materials, and the content 
addressed in the standards. Teachers now review the overall instruc
tional relevance of the sequence of the flow by asking the following 
questions: Are the concepts nested and linked to help build student 
understanding? Is the flow (i.e., the sequence of concepts) develop
mentally appropriate? Does the arrangement of concepts anticipate 
alternative conceptions students might have as part of their prior 
knowledge? Are concepts that are not aligned to standards essential 
for the students' conceptual understanding? 
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In this final arrangement phase, individual teachers construct a 
graphic organizer of their Conceptual Flow to use in their classrooms. 
The format of the graphic organizer is the teacher's choice and often 
reflects a teacher's personal preferences and needs at a given grade 
level. Many teachers prefer to use a Conceptual Flow with boxes and 
arrows as noted in the prior figures. Other teachers choose a graphic 
organizer that will work well posted on a bulletin board. Figures 4.3d 
and 4.4d provide examples of these graphic organizers. No matter the 
format, the graphic should clearly depict the concepts and their rela
tionships to each other, enabling teachers and students to see which 
concepts are big ideas, which are supporting ideas, and how ideas 
are linked. The graphic organizer, posted in the classroom, is a visual 
reminder of what the students are learning and where they are 
headed in terms of the learning goals. 

The following graphics represent the work of elementary school 
teachers (Figures 4.3a-4.3d) and high school teachers (Figures 4.4a-
4.4d) as they used the Conceptual Flow to develop learning goals for 
their students. 

• Figure 4.3a shows the concepts from the instructional 
materials. 

• Figure 4.3b is an amalgam of the teachers' original pre-think 
and their interpretation of the instructional materials. 

• Figure 4.3c is a standards match between the Conceptual Flow 
and standards documents. 

• Figure 4.3d represents a graphic organizer of the Conceptual 
Flow. 

• Figure 4.4a represents the concepts from the instructional 
materials. 

• Figure 4.4b is an amalgam of the teachers' original pre-think 
and their interpretation of the instructional materials. 

• Figure 4.4c is a standards match between the Conceptual Flow 
and standards documents. 

• Figure 4.4d is a graphic organizer of the Conceptual Flow. 

After completing the Conceptual Flow, assessment-centered 
teachers have identified an appropriate instructional sequence for 
their students based on deep reflection about the teaching and 
learning of specific concepts. Teachers come to understand that the 
Conceptual Flow represents a dynamic and intricate relationship 
among content, instructional materials, standards, and assessment. It 

(Text continues on Page 57) 
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is important to emphasize that Conceptual Flows are fluid and open 
to revision as assessment-centered teachers continue in the Assessment
Instruction Cycle, teaching the unit, interpreting student work, and 
using assessment data to refine their instruction, materials, and 
assessments. 

Quality Conceptual Flows are not simple to construct. Teachers 
must think differently about the content they teach and reach con
sensus on challenging issues. With practice, teachers become more 
facile at developing Conceptual Flows. But even with experience, the 
Conceptual Flow should never be considered finished. Assessment
centered teachers deepen their understanding of content and peda
gogical content knowledge as they revisit and revise their flow, 
recognizing where students truly made links and where gaps in 
instruction may have left students unable to make connections 
between concepts. 

"Conceptual Flow" and Teacher Chan~e 

Throughout the Academy, researchers interviewed and surveyed 
teachers about the effects of the Academy program and ACT Portfolio 
on their classroom practice. When asked to identify the Academy tool 
or process that impacted them the most, many teachers cited the 
Conceptual Flow as a highly useful way to develop their plan for 
instruction and assessment. For example: 

I think teachers need to understand the conceptual flow of their cur
riculum ... what concepts they want students to learn; what concepts 
to assess with their students . ... Then they can plan for teaching. 

[Developing the Conceptual Flow] moved us from a list of topics 
to ... nesting of important ideas. Identifying what really matters for 
student understanding drives decisions about . .. questions in the 
assessment. 

In a political climate that stresses coverage of material in prepara
tion for state testing, teachers appreciate that building Conceptual 
Flows provides them with a process to think beyond the standards 
checklists and pacing guides and focus on conceptual understanding. 
One teacher explained, 
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My district is into curriculum mapping and . .. I'm trying to cover 
the standards, but [by using the Conceptual Flow] you have to go 
deeper into the standards to assess the concepts that are actually 
behind the understanding, instead of just checking off standards. 

Based on the researchers' findings, the benefits of the Conceptual 
Flow appear to go beyond assessment planning: teachers take owner
ship of their instruction by becoming better consumers of instructional 
materials. As they grapple with important concepts and how they 
should be arranged in a meaningful sequence, teachers gain insight 
into how instructional materials are organized; which materials 
are designed to support student understanding of the big ideas; 
and which lessons, resources, and assessments need to be revised. 
Teachers can then modify their instruction and assessment practice to 
address any gaps or weaknesses. Academy teachers commented: 

With a new focus on the concepts in the conceptual flow, I was able to 
really see my instructional materials. I mean, I knew that our instruc
tional materials were not often perfect, but this really brought out where 
the holes are, where I need to revise and what I need to put in there to 
make sure the students understand the concept that I'm trying to teach. 

I always look at a unit now and make sure that it does flow conceptu
ally. If not, then I rearrange to make sure I include ideas that build 
upon one another. I always make that a part of my science teaching and 
I want to incorporate the Conceptual Flow into other content areas. 

Back to Assessment 

The Conceptual Flow identifies the learning goals and forms the basis 
for instruction, but what about assessment? Teachers apply the 
Record of Assessments in Instructional Materials (RAIM) process pre
sented in the next chapter to designate assessment points in their 
Conceptual Flow and identify the assessments that will form the basis 
of their assessment plan. 




