by Cathie Lawson, North Cobb High School

First, a positive perspective…
In Fareed Zakaria’s chapter, “American Power” in Post American World,
he assesses America’s higher, secondary, and primary education. He calls
America’s higher education “America’s best industry,” and although he
doesn’t heap equally high praise on our secondary schools, he offers a
reflection we often don’t see ourselves because of our focus on test scores,
AYP, and hard data. He starts with what we know: “While the American
system is too lax on rigor…” and moves to the more flattering assessment:
“…It is much better at developing the critical faculties of the mind, which is
what you need to succeed in life. Other educational systems teach you to take
tests; the American system teaches you to think” (193). Let’s not lose this
focus as we grind away at EOCTs, GHSGTs, Benchmarks, USA Test Prep, and
whatever newest test machinations storm our way.
He continues, “It is surely this quality that goes some way in explaining
why America produces so many entrepreneurs, inventors, and risk-takers. In
America, people are allowed to be bold, challenge authority, fail, and pick
themselves up.… America has a culture of learning that challenges
conventional wisdom, even if it means challenging authority.… While
America marvels at Asia’s test-taking skills, Asian countries come to America
to figure out how to get their kids to think. Top high schools in Beijing and
Shanghai are emphasizing independent research, science competitions, and
entrepreneur clubs. ‘I like the way your children are able to communicate,’
said Rosalind Chia, [a] Singaporean teacher on tour in the States. ‘Maybe we
need to cultivate that more—a conversation between students and teachers’”
(193–4).
But before we can look at ways to keep that conversation productive,
we must make a few stops along our journey to develop the next generation’s
critical thinkers. Realize that if you immediately jump to the summative
assessment menu and pick a method just to try to satisfy a perceived
requirement, the results will disappoint you and frustrate your students.
Developing critical thinking requires a plan, advancement, and commitment.
Critical thinking is a means to a productive end — intelligent, logical adults
— it is not a one-stop shop for a certain type of assignment.

Critical Thinking
Its definitions vary…
Some equate critical thinking with Bloom’s Taxonomy, especially the top tier: analysis, synthesis,
and evaluation.
… or the “New” Bloom’s designed by Bloom’s student Lorin Anderson. These use verbs instead of
nouns to emphasize the action of thinking: analyze, evaluate, and create.
Many clarify that critical thinking involves both deductive and inductive thinking. By drawing
conclusions based on evidence and suspending personal preferences, people decide using logic.
Merriam Webster’s Collegiate Dictionary 10th edition defines it as exercising or involving careful
judgment or judicious evaluation.
The Foundation for Critical Thinking defines critical thinking in many of its publications as “the
process of analyzing and assessing thinking with a view to improving it. Critical thinking
presupposes knowledge of the most basic structures in thinking and the most basic intellectual
standards for thinking. The key to the creative side of critical thinking (the actual improving of
thought) is in restructuring thinking as a result of analyzing and effectively assessing it.”
In “Critical Thinking: Theory, Research, Practice, and Possibilities” Joanne Kurfiss defines critical
thinking as “a rational response to questions that cannot be answered definitively and for which
all the relevant information may not be available.… It is an investigation whose purpose is to
explore a situation, phenomenon, question, or problem to arrive at a hypothesis or conclusion
about it that integrates all available information and then can therefore be convincingly justified.
In critical thinking, all assumptions are open to question, divergent views are aggressively sought,
and the inquiry is not biased in favor of a particular outcome” (3).
In Think: Why Crucial Decisions Can’t Be Made in the Blink of an Eye, Michael LeGault defines it as “a
cognitive skill that permits a person to logically investigate a situation, problem, question, or
phenomenon in order to make a judgment or a decision. … These useful thoughts are capable of
analyzing the formidable but fascinating complexity of the world in order to guide actions to yield
the most appropriate or best result. [He] calls this critical and creative thinking. Critical, because it
requires the gathering and processing and evaluation of information; creative, because we
ultimately use this information to produce a result that would not have happened without our
effort.… [He] … simply refers to critical thinking, leaving the creative element implied” (4, 36)
Education researcher Robert Ennis states that “‘critical thinking is reasonable, reflective thinking
that is focused on deciding what to believe or do.’”
Another esteemed education researcher, Matthew Lipman defines critical thinking as “‘skillful,
responsible thinking that is conducive to good judgment because it is sensitive to context, relies on
criteria, and is self-correcting.’”
A third, no less esteemed education researcher, Richard Paul, puts it this way: “‘Critical thinking is
thinking about your thinking while you’re thinking, in order to make your thinking better.’”
(Thank you, Gerald Nosich, for listing these last three definitions on page 2 of your book!)
Most agree that critical thinking involves discovery, invention, creativity, and justification.
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Its importance dominates adulthood…
Contemporary life is complex, demanding human rationality. Past assumptions don’t always hold
true (hey, look at economic theory!).
It is not lack of knowledge that threatens potential; it is human irrationality.
Life is full of problems; most are difficult to predict. When we face a problem, we must reach
conclusions, usually quickly, by predicting outcomes. Rarely do we have the chance to test
conclusions, so we must determine their likely success through reasoning.
As Nosish writes, “real problems are messy. They have loose ends. They are usually unclear:
clarifying and refining them are part of thinking through them. They often have no single right
answer. But there are wrong answers, even disastrous answers” (4).
We must frequently push aside our preconceptions so that we remain open to others’ arguments,
counterarguments, and new information. And today, information bombards us, usually
electronically.
Critical thinking is why adults change their minds; they see a new way to approach a situation
(such as a new tactic to discipline their children, a new way to eat healthfully, a new method to
manage their bosses, or a deeper understanding of a partner’s moods or their own motivations).
Our thinking may raise doubts which we can’t qualm immediately or under which our current
circumstances can’t resolve.
Moral and ethical principles may sway the conclusions we draw. Critical thinking allows us to
understand when logic conflicts with ethics.
Because of critical thinking, we realize that the situation may change and that we may refine our
conclusions because of these changes or because of new evidence or new circumstances.
And teaching adults must model appropriate behavior to our students. This modeling includes a
willingness to questions ourselves and our teaching practices. We must be willing to change.

Educational lapses challenge us…
Students learn what we teach, so by the time they reach high school we have taught them several
negative habits: students do only what we require them to do (what earns a grade); they put off
work until the deadline; they use language without care or precision because we reward quantity
not quality; they rarely read because we will disseminate information for them, giving it to them in
chewable bits; and they do not know how to self-assess because we have taught them that our
assessments/our grading is all that matters.
We use critical thinking products in our instruction but rarely demonstrate the critical thinking
process that created the products or even the process we use when selecting these products. We
“interrogate texts, compare conflicting interpretations or phenomena or works of art or literature,
or discover patterns of seemingly chaotic evidence” (Kurfiss 4).
We do these critical thinking activities prior to instruction or prior to assigning a task, and
because we have done them, we expect them to know how to carry out the same processes. We
forget that we did them alone without modeling or teaching these skills to our students.
Educators often value, demand, and require critical thinking skills, but they rarely teach these
skills to their students.
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In Think Michael LeGault quotes John Bardi, a lecturer at Penn State “who has been teaching
university students…for 25 years.” Bardi wrote about critical thinking’s decline: “‘The intellectual
qualities I see displayed in my classes … are getting worse every year.…’” He and his colleagues
state that students “‘lack the critical thinking skills necessary for higher learning’’ (6–7).
LeGault continues his assessment: “One by one these graduates [those he says “have become adept
at muddling through their curriculums, finding a smorgasbord of courses they can pass, and
picking up their degrees”] are transporting their limited knowledge and deficient thinking skills
into the fields of their chosen professions, as the next generation of teachers, nurses, sales
representatives, and company managers. Thus, we have teachers, health care workers, and
managers with historically inferior critical-thinking skills teaching, caring for patients, and
managing businesses.”
Researchers Powers and Enright (as discussed by Kurfiss) found that science instructors want
their students to “draw inferences from observations, critically analyze and evaluate previous
research, and generate new questions and experiments” (3).
They continue: English teachers want students “to elaborate on their [topics], to develop
implications, to understand, analyze, and evaluate [texts].… [They want students] to support
general assertions with details and to recognize the central thesis in a work” (3).
They aren’t done with us yet: Educators deplore the “inability to synthesize ideas, unquestioning
acceptance of assumptions, and reliance on narration or description when analysis is
appropriate.… A serious error is failing to evaluate the credibility or reliability of a source” (3).
We must be clear about our purposes when designing tests; rarely do multiple choice tests force
students to use higher-level thinking. Paul and Elder tell us in How to Improve Student Learning:
“The best tests are those most reflective of the kinds of intellectual tasks students will perform
when they apply the subject matter to professional issues.”
Because real life rarely requires us to draw upon facts that we memorized or anything that rote
memorization generates, we must stop resorting to such low-level tasks in our classrooms. While
we may need basics such as telling time, multiplication tables, chemical elements, or a general
historical timetable, as adults we can’t survive on these skills alone. Thus, we must teach the skills
that prepare our students for their lives.

Students engaged in critical thinking look
like this…
When determining an author’s purpose, students uncover evidence in the author’s text to support
their insights.
In deciding which of the presented disparate views offers a true explanation, students analyze
context, background, resources, data, and other evidence.
To process the reasons people present divergent accounts of an event (current, historical,
economic, scientific, etc.), students first formulate a clear picture of reality and then evaluate the
various perspectives.
When assigned a math problem, they ask questions first: Can I determine multiple ways to solve
this problem? How should I begin? What purpose exists for this problem to be of consequence?
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Students focus on implications. They think through an important and complicated situation and
determine what the various decisions might lead to, what the consequence might be.
As they read, they realize they are processing another person’s thoughts, not just words on a page.
When they are unclear about an idea, an issue, or a question, they focus on clarifying the
confusions by re-expressing the concept or question in their own minds or by asking others to
clarify it. Either in writing, by speaking aloud, or to themselves, they repeat their understanding of
what they are reading to clarify the author’s meaning.
They always want accurate information to help them reason through a problem. They do not
simply accept information as true; they will ask a peer to verify where he/she found information;
they will question teachers about sources; and they will even look up information themselves.
The product of critical thinking can be a speech, a proposal, an experiment, a position paper, a new
approach to a current problem, a three-dimensional project, political activity, or something the
creative, critical thinker invents!

Components of critical thinking
instruction include teaching students to …
Think about thinking and the processes required to critically think.
Use logic to analyze arguments or construct one’s own argument.
Construct meaning.
Think with purpose.
Understand their own assumptions.
Use information, data, facts, observations, experiences, and evidence to reach conclusions.
Read text as a dialogue between author and reader.
Make inferences about texts, discussions, arguments, others’ intentions.
Notice that they must ask questions in a given situation.
Ask questions that delve into the depths of the given situation.
Try to answer questions through reasoning, not through simple, rote responses, not through the
ways their parents raised them or the ways their teachers taught them, and not by their
personalities or personal preferences.
Defend their answers.
Develop a point of view.
Foresee implications.
Believe in their reasoning’s results and be willing to act based on this reasoning.
Create their own intellectual standards that include clarity, accuracy, depth, significance, fairness,
precision, relevance, breadth, and logic (Paul and Elder, Critical Thinking Competency Standards).
Develop the ultimate intellectual traits: fair-mindedness, intellectual humility, intellectual courage,
intellectual autonomy, intellectual empathy, intellectual perseverance, intellectual integrity, and
confidence in reason (Paul and Elder, Critical Thinking Competency Standards).
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Suggestions to incorporate critical
thinking into daily learning include…
On the first day of class, let students know your philosophy on learning. Let them know what types
of activities they will do. Describe how you will structure the class and why you chose this
structure. Tell them that they will sometimes struggle their way through difficult scenarios,
problems, situations, and issues and that this struggle will force them to think critically and to
view the subject matter intelligently. Warn them that rote memorization and some of the survival
skills they may have learned in the past will only be the foundation of the class, if that, and that
this process of learning and thinking may be scary, but only because it is new and because their
brains are working differently (but better!).
Insure students grasp fundamental ideas. You may have to cover less at a time so they learn more
overall. Return to these fundamentals frequently to show how new content relates to these basics.
No course should cover more than 50 basic concepts. Rather than introducing more concepts,
teach students to apply and analyze these basics. They should use these basics to problem solve
and to apply these concepts to real situations.
Create an organizing concept that students can use to relate new ideas to previous learning. At the
end of each unit, connect that unit’s main ideas to the foundational concepts. To maintain
continuity and to reinforce the main ideas and connection, you must do this as a group.
o In a history course you can give the students a time line with the course’s three to six main
themes/ideas/conflicts listed in a column to the left. At the end of each unit, fill in the major
events from that historical period and determine how each fits into the
themes/ideas/conflicts.
o This same chart structure works for many disciplines. Across the top list the unit titles; in
the main column list the main ideas for that course.
o A variation on the column/row chart: When I taught American Lit, I gave the students a
graphic organizer that had the course’s theme, The American Dream, across the top with
each unit possessing its own box with its tagline (how that literary period felt about the
American Dream). As we completed each unit we divided that unit’s box in half: first, to
analyze the historical components of that literary period and second, to analyze that
period’s literary techniques, changes, responses, and authors.
Interrelate the whole with the parts. When introducing a new concept, show how it fits to the
course’s whole, the framework you have already established. Show how the whole wouldn’t be
complete without this new part. Ask students to analyze how adding this concept makes the whole
fuller, more defined, more colorful, clearer, more enhanced. Then have them subtract it again and
evaluate the change.
Teachers must always contextualize concepts, showing how they function in real situations, how
they serve as tools in complex problems, and how they help us analyze significant issues.
“Think aloud in front of your students. Let them hear you thinking, better, puzzling your way
slowly through problems in the subject. (Try to think aloud at the level of a good student, not as a
speedy professional. If your thinking is too advanced or proceeds too quickly, they will not be able
to internalize it.” (Paul and Elder, How to Improve Student Learning).
“Speak less so that they think more.” (Paul and Elder, How to Improve Student Learning).
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Design assignments so that students must “think their way through them.” (Paul and Elder, How to
Improve Student Learning). Assignments should require multiple skills and various approaches; no
one set method should be the only way of accomplishing the task.
Before every assignment, discuss the thinking skills needed to undertake that assignment. If it is a
complex assignment or one that requires a new type of thinking, either walk students through the
various types of thinking or ask them to collaborate as a class or group to determine how to
approach the tasks necessary to complete the assignment.
When assigning reading, first discuss the type of thinking students must do as they read that
assignment. Compare that type of thinking to the thinking they used with previous readings and
previous activities. If it is the same, ask them to share what it was like to think in that way; ask
them what they had to do to think in that way and what they had to do to read that text
successfully. If it is a new type of thinking, ask them to determine when they have used similar
thinking and how they did so. If this is a more advanced type of thinking, draw them a vivid
picture of someone else thinking this way, ideally yourself.
Clarify explicitly, in writing, the intellectual standards you use when grading, when assessing
student work, and describe why these are the standards. Teach students to use these standards to
assess their own work.
o By requiring students to complete the same rubric you will use prior to turning in work,
you teach them to use criteria to evaluate their performance, their knowledge of the
concepts, their completion of the task, and any specific skills necessary for that task. You
can have them submit the rubric with the assignment or have them store the completed
rubric in a portfolio. Regardless, for students to truly practice critical thinking skills, they
must return to their self-assessment once you return the graded assignment to them. They
could complete a final self-assessment comparing their critique with yours. This could be
written freeform or completed on a standard self-evaluation form.
o Prior to collecting work, tell students to highlight required components and rate their
fulfillment of the standards those components represent. If they were supposed to practice
applying certain mathematical processes or scientific formulas, they could highlight each
step in a different color and rate the quality of their efforts or the results (from 1–5, A–F,
etc.) above or next to that highlighted part. Writing a brief overall self-assessment at the
end or on a sticky note forces them to synthesize the processes they undertook and their
success at achieving that assignment’s goals.
o Note: you can easily apply this highlighting method to many curricula and many
assignments: highlight thesis statement and its supports; highlight required techniques;
highlight each step; highlight each required item from a directions sheet; highlight each
creative technique; highlight each part that makes the student proud. Just require the next
part: students must assess how well they accomplished each highlighted item.
After one student answers a complex question, call on another student to summarize in his/her
own words what the first student said.
When a student offers a solution, require other students to question that student’s approach, and
require a response from the first student.
Break the class into small groups frequently. Students who won’t share in a full class will often
discuss with a smaller group willingly, or the small group dynamics will pressure them to offer
ideas. Drop in on their discussions to question, assert, listen, redirect, and share as well.
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Following an exchange of ideas, opinions, assertions,
o ask students to write down the many views presented and assess the pros and cons of each.
o ask students who haven’t participated to voice opposition to any of the views.
o ask students to describe how a fictional character, a historical personage, a current leader,
a philosopher, a psychologist, a biologist, a chemist (pick your subject area and
representative) would respond to the views just discussed. This can be a written or oral
assignment, a small group discussion, or a full class presentation.
Assign small groups specific problems to solve or specific tasks to accomplish. Set a time limit, and
once the time ends, require groups to share their findings or results, discuss their procedures,
analyze the problems they encountered and the ways they tackled those problems, or report back
on the part of the larger problem they handled.
Require regular (daily is best!) writing but collect and grade only a random sampling. Suggestions
for assignments follow. Suggestions to manage the collection and assessment are in the
summative assessment section:
o Have students respond to a problem daily in a journal or learning log.
o Begin the class with students writing their own questions about the homework, the
assigned reading, yesterday’s lesson. Etc.
o Ask the students a question to which they most likely won’t know the answer. Have them
explore potential answers in writing.
o End the class with students summarizing what they learned, what they think will come
next, what they still want/need to know, or how they will apply their new knowledge.
o Tell students to itemize the process they took to complete a lab, answer a math problem,
resolve a conflict, undertake a procedure, construct a 3-D image, cook a recipe, etc.
o Require students to evaluate their efforts on the last assignment.
Question students’ thinking. Ask about their purpose, evidence, reasons, evidence, data, claims,
beliefs, interpretations, deductions, and conclusions. Ask them about implications and
consequences. Question them about their responses to opposing views, alternative approaches,
incorrect assumptions, inadequate evidence, and faulty logic.
Teach them to question each other. With full class or in small groups have them ask the same type
of questions just listed above.
Provide concrete examples of abstract ideas. Most of what we teach in high school is abstract and
thus, inherently hard to grasp immediately. (Refresher: concrete means any or all our senses can
identify the term’s meaning (i.e. cake, road, wind, red, floral, salty, silky etc.). Abstract means no
sense can identify it (i.e. philosophy, math, science, language, history, economics — see the pattern
here? — time, death, talent, fact, religion, square root, Civil War, disease, theme etc.).
Require students to provide their own concrete examples to every abstract concept in the course,
every abstract they discuss themselves, each abstract idea another student presents; etc.
Teach students these four steps to understanding complex ideas (Note: You can also incorporate
these to organize the course):
o First, state the idea in simple terms.
o Second, elaborate on this statement.
o Third, construct an extended example (as concrete as possible) of the idea.
o Fourth, devise an analogy or metaphor to illustrate the idea.
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Suggestions to create critical thinking
summative assessments include…
As mentioned above, critical thinking can result in various products, so use your creatively critical
thinking to convert these suggestions into designs that fit your course’s needs. In fact, one easy
way to diversify is not to require one specified product type; rather, offer a range of types or leave
it open to students to devise a product that achieves the assignment’s objectives. Nonetheless,
some of these examples come packaged in a product or with suggested product types.
Writing Assignment Suggestions to Manage Grading:
o In pairs or small groups, have them read their written responses to each other. They then
synthesize all responses into one pair/group response and submit it for a shared grade.
o Pick one response a week to grade (their choice or yours).
o Collect journals/logs periodically but only assess holistically, choosing a set number of
entries to read. This can be their choice, yours, or a combination. Have them use sticky tabs
or fold down a corner to identify which to grade. (When collecting journal entries, I have
them rip entries out of their journals and attach to a rubric.)
o Have students compile several summaries, itemizations, evaluations into one cohesive
product. Clarify goals: they shouldn’t just be rewriting each original into one longer piece.
o Periodically, ask students to pull certain writings and submit them to a portfolio. They
should reflect on each submitted piece using a form or set standards. Grade periodically or
grade the portfolio in its entirety at the course’s completion. If grading at course’s end,
create a detailed rubric and comment only on the rubric (saves time!).
Student-created rubrics and tables — Students use these to assess their own work or
something that they are studying. See my sample newspaper assignment in the appendix. Here is
an image of the directions sheet:

Concrete Examples — This is an extended assignment based on the abstract/concrete advice
found in the “Daily” section. Invite the students to convert the major idea/theme/purpose of the
course or unit into a concrete representative/symbol/metaphor.
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Narration — Humans love stories. We use them to explain the mysterious, to draw in our
audience (think about all the background biographies we watch during the Olympics), and to
connect us to other humans, especially to those for whom we may at first sense only differences.
Students can often better understand a complex, abstract, multi-layered topic when they narrate
the circumstances behind it, in its future, or for the people involved. Of course, this can be a
writing assignment, but also consider graphic novellas, PowerPoints, movies, cartoon strips, etc.
The Four-Step — Using the four steps at the end of the “Daily” advice list, create a long-term
project that requires students to show themselves traveling through all four steps for a unit, the
course, etc.
Portfolios — I can’t possibly give this assessment enough coverage here. It could be a seminar all
by itself, but please consider their flexibility, student-ownership, and accessibility. Come see me
for ideas and examples. We can make this work for any discipline and any level.
Definition — This is not the passive copying of formal (dictionary) definitions and memorizing
them to regurgitate on a test. This is a continuous process, fundamental in most disciplines. When
we define, we look at something clearly, drawing boundaries around the subject until we have a
precise understanding of it and its relationships. Some examples (partially from Critical
Strategies):
o Biology: To define the nucleus of a cell, students identify its central location, its distinct
coloration, and the membrane that separates it from the rest of the cell’s cytoplasm.
o US history/ US government: To define the office of secretary of state, students examine
the people who have held the position, the tasks they carried out, their philosophies, and
their success/failure ratios. Students look at powers and responsibilities and the ways the
governmental structure limits these. Continuing, students examine how the position has
changed over time and how particular secretaries of state have defined their own jobs.
o Psychology/sociology: When examining age and/or familial relationships, students define
terms such as adolescence, middle age, and the elderly. Then, they could compare their
definitions with other students. Next, they consider how their definitions would differ from
their parents’, their teacher’s, a biologist’s, a psychologist’s, a sociologist’s, a CEO’s, etc.
Finally, they consider how the ways these people use this term account for their definitions
and their emphases within their definitions.
o Any subject: Require students to define using several strategies:
§ Classification (i.e. Brown v. Board of Education is a Supreme Court decision; “The
Story of an Hour” is an American literature short story)
§ Distinguishing details (i.e. To gain safety, a refugee moves to a different country to
escape a harrowing situation: war, political persecution, disease, environmental
disaster, etc.)
§ Examples
§ Comparisons (both similarities and differences)
§ Opposites (extreme comparisons)
§ Context (time, location, relationships, occurrences)
§ Process
§ Interrelationships
§ Social implications
§ Social history
§ Perspectives (i.e. career-related, political, personal, religious, environmental)
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Summary — This is also not a passive activity. When used as a critical thinking activity, it
requires judgment and interpretation. Students must recognize, connect, and represent
generalizations, and they must determine how much detail to leave out and what points are
important enough to include. These types of summaries don’t just report: they must have an
additional purpose (i.e. to understand a primary source, to extend the information, to criticize an
opinion, to compare two items, etc.). Some examples (partially from Critical Strategies):
o World history: To trace the Napoleonic Wars, students account important battles and their
results sequentially and clarify the pattern of Napoleon’s rise and fall.
o Psychology: To classify personality types, students subdivide each type with summaries of
several psychologists’ descriptions of that personality.
o Economics: To identify the role of the national banking system, students describe the
system before the Great Depression and then describe today’s system.
o Mathematics: To determine what data is most significant today, students pull information
from a table and explain its role in their lives. They compare statistics, analyze raw
numbers especially in relation to percentages, note increases and decreases, compare
trends, and speculate on future changes.
o Any subject: Require students to summarize using several strategies:
§ Connect general (often abstract) points with specific points that support or
complicate the general points.
§ Clarify how generalizations relate to one another.
§ Identify categories
§ Pinpoint functions
§ Combine events, actions components, etc.
§ Express relationships coherently
§ Show parallels
§ Use apt quotations
§ Paraphrase ethically
§ Illustrate with their own examples
§ Determine a source’s main point
§ Analyze what information they exclude and include and justify their choices
§ Itemize criteria for inclusion and exclusion
§ Handle technical language without letting it bog down their progress
§ Gather data from several sources then integrate it all into a coherent whole (i.e.
require them to pull from a personal narrative, a police report, a government chart
of data, and an editorial)
§ Tell a story garnered through an examination of statistics
§ Compare results from two studies
§ Show trends
§ Offer options, solutions, alternatives
Serialization — This requires students to analyze steps in a process, a procedure, a sequence, an
event, or a cause-effect relationship. Students must visualize these steps (think of the products
they could create!), use transitional words, determine relationships (chronological, causal,
circumstantial, etc.), distinguish between what to include and what to exclude, recognize patterns,
make connections, generalize, note climaxes, and judge outcomes and steps’ relative importance
to the outcomes. Serializing not only conveys information but raises questions Some examples
(partially from Critical Strategies):
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o US History/US Government: To analyze what made the Scopes “Monkey” trial an
important case in American education, students break down the who, what, how, and why
and then determine the climax of the case’s outcomes.
o Environmental science, earth science, oceanography: To determine how the standard
model of the hydrological cycle functions, students show each part of the cycle,
relationships within the cycle, interferences, and relative importance of each component.
o Biology, chemistry (any science with experiments): Rather than writing a lab report
about what they did, students involve an audience, perhaps producing a how-to description
or a participatory guide
o Literature: To interpret poetry, students view the poem as something experienced in
stages: temporal, geographical, philosophical, or psychological. They identify the different
perceptions, realizations, or emotions that either the speaker or the reader experiences.
Then they identify the parts of the poem (in order) that support the claim.
o Any subject: Require students to serialize by answering several questions:
§ What strategies did you identify when you tried (or gave directions for) the process?
§ Were there steps you took that you will eliminate the next time?
§ What advice would you give to someone else undertaking this task?
§ Did you proceed step-by-step, or did you backtrack? Why?
§ As you advanced through the process or as you described a process, what deeper
understandings of the concepts did you gain?
§ Did the meaning of a repeated term change as you progressed through the process,
as you read the text, or as you resolved the problem?
§ What transitional words make the process easy to follow or understand?
§ What is the immediate sequence of events that will follow this event?
§ What long-term effects or events will most likely follow?
§ Did one event influence but not necessarily cause another? How?
§ Is a connection uncertain but worth speculating about?
§ What impact does your account of the steps leave your audience considering?
§ What is the climax? How will you clarify this?
§ How does this sequence affect other events/research/new procedures etc.?
§ What factors account for changes?
§ When examining a table, what changes do you see over time? Why are those
changes significant? What do think caused them?
§ How can you make each component in the process concrete?
§ What future projections can you make after reading this text?
§ Which of these two predictions seems to be the most logical outcome?
Classification — This means to sort into categories so that we can differentiate items from each
other. When classifying, students must use specific language, identify similarities and differences,
pair or group items, develop schemes, revise their process, identify motives, examine their own
preferences, and evaluate their and others’ classifications. Above all, students must recognize if
categories are factual statements or interpretive conclusions; they must identify when categories
are natural or human constructs used to sway others.
o Any subject: Require students to classify or to evaluate others’ classifications by
answering several questions:
§ What methods/features/details/images appear in multiple contexts? How do they
help you develop categories?
§ Which methods/features/details/images distinguish items from each other? How
do these distinctions help you develop categories?
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What emotions/reactions do the items generate? How do these help you develop
categories?
Does classifying help you gain or lose something in the process?
Are the classifications absolute or approximate?
Do any categories overlap? Or do they divide precisely (they fall into either/or)?
Is the category system all-inclusive? Does it allow for other options not currently
known or not possible to classify all at once?
Is the classification intended to be helpful, interesting, scientific, final, etc.?
Can you think of an example that proves the classification inaccurate?
How can others use this classification?
How does humanity gain by using this classification?
How does this classification lead to further insights?
After creating categories, how do they help you evaluate a source, a written work, a
theory, a potential outcome, a change, a policy, a method, etc.?
Does classifying raise questions about the subject?
How can you classify by causes? …effects?
Does the classification have too many categories? …not enough?
Does one classification have advantages over another?
Why is this the best method of classification?
Does the classification create biases? …force conclusions? …offer solutions?

Comparison — People naturally compare things in their world: each other, buying choices,
college choices, potential outcomes, life goals, careers, financial situations, television programs,
everything! We also compare new experiences, encounters, objects, problems, and information
with that which we already know. To make sense of a current situation, we compare what we
know about it with everything we have in our repertoires. Comparisons force students to
restructure and reevaluate course material; this process aids students in “owning” the content.
Some examples (partially from Critical Strategies):
o Social studies or English: After students read two selections, passages, essays, stories etc.,
they examine the similarities of the arguments, contexts, purposes, audiences, desired
outcomes, characters/personages, philosophies, conflicts, etc. and show that their
differences have serious implications.
o Art: Students look at the technique of two artists and then combine these techniques into
their own interpretation. Then, to demonstrate their knowledge of the artists’ differences,
they create another piece that incorporates these differences.
o Geography: Students assess the role that climate plays in the careers people in South
America choose versus the career choices of people in Southeast Asia.
o Any subject: Require students to address several of these issues.
§ People affected or involved.
§ Not just what writers say but how they say it. Note word choice, use of quotations or
paraphrases, illustrations (both through graphics and with words), emotions or
their lack, support, etc.
§ Personal beliefs and their effect on the issues.
§ Fresh ways of viewing two situations, problems, events, or leaders.
§ The images each item produces.
§ The significance of the differences to society, individuals, communities, non-humans,
the environment, or an academic discipline.
§ Reasons the items of comparison exist.
§ Reasons the comparison is significant.
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New ways of thinking about the compared items.
New ways of using the compared items.
Plans to solve the problems the compared items produce.
Decision about which course of action will produce desired results.
Strengths and weaknesses of each compared item.
Relationships both compared items have to a third item.
New knowledge gained after the comparison.
Historical significance.
Implications of the comparison.
Generalizations to apply to life.

Analysis — Simplified, this means to break something down into its parts to see how they all
work together and how they stand as individual units. When students look at something closely
and selectively, they can interpret what they see and draw conclusions. Some examples (partially
from Critical Strategies):
o Astronomy: To draw conclusions about the relationships of stars, students must
understand the assumptions, methods, and terminology of astronomers and then look at
some details closely while ignoring others. They let one hypothesis guide their analysis and
then draw on information about light, telescopes, atomic theory, movement of the earth,
and means of stellar measurement.
o Literature: To determine how an author’s life influenced his/her work, students discern
hints within a literary selection that connect with what the students know/perceive/
believe about the author’s life and the time in which he/she wrote the piece.
o Mathematics: After examining three pie charts, one showing components of average teens’
diets, one showing typical health concerns of teens and young adults, and one showing
nutritionists’ recommendations for a teen’s diet, students determine potential implications
of their own diets and the relevance of the nutritionists’ recommendations.
o Any subject: Fill in the blank and mix and match these ideas to create an optimal analysis
for your curriculum.
§ Which of these two ways of ______ best identifies the solution to ______?
§ How would ______ choose the best solution to ______?
§ How do you think ______ would respond to ______?
§ How would ______ explain ______?
§ In what ways did using ______ restrict or limit your view/vision/belief of ______?
§ Comment on the interaction between ______ and ______.
§ Approach ______ from ______ ‘s perspective and detail the results/conclusions.
§ After reading ______, accept or reject the author’s argument and defend your choice.
§ After examining the ______ table, determine what the specific experiment tested,
what it hypothesized, and what question guided the experiment.
§ After examining ______, determine its assumptions and expectations.
§ After examining the results of ______, determine how we can best utilize the data.
§ After examining the data of ______, determine what the data do not reveal.
§ Considering the context of ______, explain how ______ relate to the rest of ______,
§ When recognizing references to ______, connect the ______ to ______ clearly.
§ Apply the course’s main ideas to ______ and determine their interrelationships.
§ Explain what these specific statements reveal about ______.
§ Determine the multiple purposes ______ might possess.
§ Connect ______ to ______ and show specific instances/reasons they connect.
§ Using ______ and ______, evaluate the specifics of ______.
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