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Easing Entry into the Scholarship
of Teaching and Learning Through
Focused Assessments: The
"Decoding the Disciplines" Approach

Joan Middendorf, David Pace
Indiana University

Students' difficulty in mastering material can motivate faculty toward the schol­
arship ofteaching andlearning (SoTL) if instructors'frustration can beframed as
aresearchable question, andthey have practical models forassessing learning out­
comes. The "decoding the disciplines" approach supports this shiftfrom reflective
teaching toSoTL. Byfocusing onnarrowly defined bottlenecks tolearning, faculty
define researchable questions convincing to their disciplines. Thespecificity of
these inquiries makes the assessment oflearning much easier through the applica­
tion ofexisting tools, such asthose provided inAngelo andCross's Classroom As­
sessment Techniques (1993). Example ofspecific assessments are provided.

Getting Past the "A" Word

Thereisnothingquitelike the wordassessment to cleara room of faculty. It im­
mediately evokes images of mindless evaluations imposed by an educational
bureaucracy that has no realunderstandingof the forms of knowledge or the
traditions that shapeacademic disciplines. And even instructorswho are will­
ing to entertainthe possibility of finding ways to assess learning in their classes
oftenfind it difficult to form effective strategies to accomplish thisgoal.

This situation posesseriousproblemsfor the scholarship of teaching and
learning(SoTL). If the work in this newfield is to have a realimpact on what
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54 To Improve theAcademy

actually happens in the classroom, its findings must have legitimacy in the eyes
of those who are positioned to implement them. This requires some form of
assessment that makes claims in the SoTL literature credible. But the creation
of such assessments often seems to be beyond the abilities of the faculty who
are conducting this research. Those faculty who are new to SoTL often assume
that it requires the kind of evidence long identified with traditional social sci­
ences. Faculty who have never had a day's training in quantitative methods set
out on a fruitless quest for numbers to crunch, double-blind tests of pedagogi­
cal efficacy to administer, and variables to correlate. Not surprisingly, such ef­
forts generally fail. Even those who are better prepared to use such methods
usually come to realize that the preconditions for such research do not exist in
most of the real-life situations in which SoTL is typically generated.

The irony is that in many cases these methodologies would not produce the
desired effect even if they were successfullyimplemented. Although higher edu­
cation has attempted to discover generalizable principles to improve student
learning, Shulman (2002) found, through his research on medical schools, that
teaching is content and context specific: "Domain specificity is likely to be the
hallmark of inquiry, learning, and teaching in a discipline" (p. vii). Large num­
bers of faculty are not apt to be swayed by arguments couched in an unfamiliar
language and based on forms oflegitimization that are alien to those accepted in
their own disciplines. Professors ofliterature, for example, are only slightly more
likelyto change their approaches to instruction in response to scholarship based
on strict statistical procedures than their counterparts in a mathematics depart­
ment are to be swayed by a literary analysis.

The difficult task of generating assessments that are convincing to a
member of a particular discipline is made even harder by the fact that faculty
often begin by seeking to evaluate large and ill-defined qualities such as criti­
cal thinking. Such broadly defined skills are generally an aggregation of sim­
pler operations, each of which must be present and functioning correctly for
the learning to take place. A global assessment of critical thinking cannot tell
us which ones have not been sufficiently mastered.

Thus, if SoTL is to realize its potential, it will be necessary to find ways to
focus the attention of its practitioners on clearly defined, manageable ques­
tions and to assess the results of classroom modules in a language that is
meaningful to members of the relevant academic disciplines. We believe that
the "decoding the disciplines" methods developed in the Indiana University
Freshman Learning Project may be useful in overcoming these obstacles.

This chapter describes how we encouraged faculty who were deeply en­
gaged in their disciplinary research to become involved in SoTL and to
avoid the common mistakes of naive teaching and learning research, such as
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we describe next. It provides examples of specific projects in a variety of dis­
ciplines.

Nerve Attempts at Assessment

There are currently 41 discipline-specific teaching journals in higher education
(Weimer, 2006). The articles that comprise these journals often lack compelling
evidence that learning has taken place. The standard format for these articles is
to tell a "story;' a detailed account of a new technique that a teacher has devel­
oped, often with no literature review and usually no assessment data beyond a
claim that the students liked the new approach or that course evaluations im­
proved. If they do present data, it commonly takes one of four forms. The first is
a standard course evaluation showing improvement in the ratings following the
implementation ofa new approach (see the example in Table 4.1).

TABLE 4.1

Course Evaluation Improvement

Overall I wouldrate the qualityof thiscourseasoutstanding.

Before newmethod 49%

Afternewmethod 83%

In the second type, the course evaluation has been customized to allow
students to rate themselves on a particular skill, the focus of the innovation
(see the example in Table 4.2). Students rating themselves as improved at the­
sis writing are not providing very specific feedback to their instructor; thesis
writing consists of many subskills.

TABLE 4.2

Student Skill Self-Rating

Myskills at formulatinga thesis:

A. greatlyimproved

B. improved

C. stayedthesame

D. regressed

17

44

38

2
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The third approach to providing evidence that a learning innovation suc­
ceeded is to show improved exam scores the semester after a new technique is
used (see the example in Table 4.3).

TABLE 4.3

Exam Score Increases Following Innovation

Percent Increase

First exam

Second exam

6%

11%

Finally,narve educational researchers often attempt method comparison
studies, in which the instructor compares the outcomes for two courses deliv­
ered in two different ways, such as lecture versus discussion or lecture versus
computerized practice exercises. The problem with this research design is that
in hundreds of such studies, the main result has shown that the medium has
no effect on the learning (Clark, 1983; Russell, 2001). Another challenge of
good research design is described by W. J. McKeachie, who writes that there
are so many extraneous variables affecting student learning (from instruc­
tional methods, to media attributes, to learning style, etc.) that "any study in a
natural setting is lucky to account for 3% to 5 % of the variance" (personal
communication, October 13, 1997). We have found it useful to help faculty
avoid inappropriate research methodologies by showing them how to create
their own focused assessments of student learning outcomes.

The FlP and Preparation for Assessment

Since 1998 the Freshman Learning Project (FLP) has been taking faculty
through a two-week summer workshop in which they seek to develop new
ways to increase learning in their classes.The seven-step "decoding the disci­
plines" process that is at the heart of the program has been described at length
in other publications (Pace & Middendorf, 2004). This process (see Figure
4.1) has proven highly effective in helping faculty find new ways to increase
learning, and it has played a crucial role in reenergizing many faculty at mid­
career. But it has also served the unanticipated function of drawing faculty
into SoTL and of providing them the tools with which they can assess the re­
sults of the implementation of new teaching strategies. Moreover, it has given
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the FLP participants (called "fellows") ownership over the assessment process,
assured that the qualities that are evaluated are central to their goals, and pro- .
duced evaluations of success that are couched in terms familiar to other fac­
ulty in that discipline.

FIGURE 4.1

Decoding the Disciplines:
Seven Steps to Overcome Obstacles to learning

......_.. ,........----......_,
FaCUlty whohavegone
through the nrst "Ix
steps share wll8t they
heve learned Informally
WithCOlJeagues ormore
formallyIn SOll arti(:I$S
and presentatiOns,

1

wa.tl ..............., ,
identify8 placein the course

wheremal'l'J Btudentsencounter
Obstacles (bottleneckS) to maltennl

the material.

...:::......... If--...-,Construct ""&nmtntt, warn ~tl~.,
,nd other Ioarnif\ielWfCiHIthat
allowttudentt to do eech of the

b3stc talka deflned abOve and
lei feedback on their

mattery Ofthal
Skill.

Source. Pace and Middendorf (2004, p. 3). Reprinted with permission.

At the beginning of this decoding the disciplines process each faculty fel­
low defines a bottleneck-that is, a place in one of his or her courses at which
significant numbers of students fail to master material that is essential to the
course. This might involve a complex theoretical issue such as the inability of
students to understand the ways that light interacts with matter in an astron­
omy course or the characteristics of a painting that indicate that it was created
in 16th-centuryAmsterdam. Or the bottleneck may involve a seemingly simple
issue, such as how to distinguish between productive and unproductive details
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in the text of a literature course or how to generate objections to an argument
in philosophy. Faculty find bottlenecks to be interesting problems to solve and
they become as engaged in them as they are in their disciplinary research. Every
discipline has numerous bottlenecks that deserve further exploration. (See Fig­
ure 4.2 for examples of bottlenecks grouped according to social sciences, sci­
ences, and humanities.)

Once the bottlenecks have been clearly defined, fellows go through a
lengthy interview in which they try to describe what steps an expert in the
field would take to overcome the bottleneck. Their automatic responses are
often somewhat superficial and jargon laden, but the interviewers probe to get
beyond these to reveal the micro-operations that an expert does automatically
and often unconsciously.

This process of defining bottlenecks and the procedures actually em­
ployed by experts in the field to overcome them may seem far removed from
the assessment of learning, but, in fact, it can be a crucial step in reaching that
end. This process focuses attention on specific, concrete forms of student be­
havior, whose presence or absence at various points in the course can be as­
sessed, and it assures that the competencies being measured are in fact those
that faculty members themselves have judged to be central to learning in their
courses. By translating abstract critical thinking into concrete, discipline-spe­
cific sets of operations, a faculty member begins with a clear focus on defined
skills that can be measured.

The details of the next several steps in the decoding the disciplines process
(modeling the operations for students, giving them a chance to practice and
receive feedback, and developing a strategy to motivate students to remain in­
volved in the process), while somewhat peripheral to the issues of this chapter,
often produce information that is highly useful in the assessment process, and
they give faculty a motivation to conduct assessment because they are natu­
rally curious about whether their interventions have proven effective.

Getting Started in Assessment

How do faculty who are untrained in pedagogical assessment move from the
definition of learning operations to the evaluation of the success of particular
interventions designed to teach these carefully defined ways of thinking? Be­
fore seeking to answer this question, it is worth noting that the form of the
question may lead us to assume that there is a single process of evaluation that
is appropriate to all teaching situations. As we noted earlier, such a one-size­
fits-all approach ignores the differences in disciplinary practice and episte­
mology, and it can easily lead to assessments that are unacceptable or even



Easing Entryinto theScholarship of Teaching and Learning

FIGURE4.2

Bottleneck Examples from Varied Disciplines

S9

SocialSciences

o Economics: Studentscannotcorrelatetwodimensionsof dataon a graph.

o Logic: Studentscantranslatesimplelogical propositions(e.g., p and q) into colloquial
language but getstucktranslatingnested,more intricateones.Forexample, (a= > (b
or not cj).

o Sociology: Forsomestudentsit isalmostheretical toquestionthe takenforgrantedcul­
turalassumptions (success aswealth, inequalities, etc.)andstructures(capitalism,
democracy, globalization). Thisin turn blocks an understanding ofwhatideology evenis.

Sciences

o Life science: Studentsseemunableto graspwhycertainnumbersare usedforcertain
partsof theequation,whattheyrepresent, and howto lookat their numbersand un­
derstandthe values theyaregetting.

o Computer science: Studentshavedifficulty distinguishing between conceptualdesign
(real-world entitiesand the relationships amongthem) and logical design(representa­
tionsof the realworldwhichdescribethe levels amongentities,the connections, data
types,etc.).

o Biology: Students,whohavebeensuccessful at memorization,do not knowhowto
movebeyondmemorizingto start the problem-solving process.

o Genetics: Studentsareunableto movefromterminologyand verbaldescriptionsto vi­
sualizations of functionor processes.

o Chemistry: Studentsdo not graspthe formative mechanisms ofacidsand bases, and the
similarities/differences between them.Theyaremakingincorrectly chargedmolecules.

o Chemistry:Studentsare intimidatedbya problemwithmore than one math step.It is
not the chemicalprinciplesthat areconfusingthem but the mathematical manipula­
tion required.

Humanities

o Arthistory:Studentscannot applythe historicallcontextual elementsthat influence
artistsand theirwork.

o Theater:Studentactorsfind it difficult to maintain their courageousopennesswhen
theyare in frontof peopleand the pressureison.

o Language: Studentsin a language class struggleto comprehendan unfamiliarwordbe­
causetheydon't observepatternsofwordendingsand articles.

o English: Theconflictor paradoxof studentsaskingfor"freedom"whengivena writing
assignmentand yetalsowantingto knowprecisely whatthey"need"or"must"do to be
successful.

Note. What maybe perfectly simplein one discipline,maybecomea bottleneck if it is trans­
ferredto another.
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unintelligible to the very faculty it is designed to convince. AsShulman (2002)
argues, "if different disciplines value particular forms of evidence and argu­
ment, narrative and explanation, then the pedagogies should reflect the same
forms of representation and exposition" (p. vii).

Instead, the decoding the disciplines model encourages faculty to ap­
proach assessment within the context of the language and methods of their
own fields. And the process of assessment does not need to be methodologi­
cally complex. In many cases the simple application of one of the strategies
outlined in Angelo and Cross's Classroom Assessment Techniques (1993) can
yield results that are quite adequate to convince members ofa discipline of the
effectivenessof a particular intervention.

In the FLP summer seminar we start simple:

• Fellowstry one CATper day to evaluate that day's session.

• We give them the Angelo and Cross book.

• We recommend three to five likelyCATs to evaluate their lesson to narrow
their choices.

• They select and use one CATfollowing their lesson.

• They complete CATs following the presentations of the 11 other FLP fel­
lows.

• In small groups they recommend CATs relevant to other participants.

As part of the follow-up to the FLP seminar, fellows are expected to teach
and assess their model lesson in a real class.They can either use the CAT they
planned in the seminar, or they can meet with a team of assessment special­
ists, including an institutional review board consultant, to design the assess­
ment that will be the basis for their SoTL project.

Sample Assessments

Here are some examples of the assessments that grew out of the decoding the
disciplines process and were published by novices to SoTL (Pace & Midden­
dorf, 2004). Note the specificity and the variety.

Assessing Learning in a Literature Class

As Gutjahr defined a bottleneck, "Students often cannot see the 'double and
triple meanings' in a passage of text, and when I teach this, some students feel
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I am making the obvious obscure and even absurd" (Ardizzone, Breithaupt, &
Gutjahr, 2004, p. 50). To assess student ability to analyze text, he used CAT#2,
Focused Listing, before and after the lesson. Presented with an unfamiliar pas­
sage of text, students were asked to list as many meanings as they could. Re­
sults showed that following the lesson, 70% more of the students were able to
go beyond plot summary to list at least two different possible interpretations
of the text (see Figure 4.3). His analysis of the CAT revealed that the students
had recognized more complex patterns and meanings in the text, and had to a
greater degree than ever before unlocked the author's code ofword choice and
rhetorical strategy that are an important part of literary analysis.

FIGURE4.3

Improvement in Meaning Interpretation

Doodled Summari2lld Be~nd plot
plot

Response type

. Assessing Learning in an Astronomy Class

Pilachowski noticed astronomy textbooks include many schematic diagrams
to illustrate astrophysical concepts. To a scientist these diagrams contain the
kernels of astrophysical concepts, while the text serves primarily to flesh out
the idea with further detail. In contrast, students' experience in other courses
leads them to see illustrations and images as decoration or enrichment rather
than as primary content. Students find it difficult to think visually in order to
identify and master critical astronomy concepts (Durisen & Pilachowski,
2004). With this bottleneck in mind, she applied CAT #16, Concept Maps,
asking students to sketch the Milky Way galaxy at the beginning of class and
again at the end, including as much detail as they could. The frequency ofpar­
ticular features in the first and second drawings were counted and compared
(see Figure 4.4).
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FIGURE 4,4

Analysis of Student Concept Maps of Milky Way Structures

100 ,.---------------------,
90 t----------------------i
80
70
60
50
40
30
20
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Anns

Bar Black Stars The
Hole Sun

Not only did the students provide more detail at the end of the class than
at the beginning, but she could identify the specific concepts where the in­
crease was greatest or least, and thus gained insights into the specific details of
visualizing astronomy.

Materials for Practice Designing Assessments

If you would like to have a faculty group practice turning the bottleneck and
expert thinking into assessments, Appendix 4.1 provides examples from four
disciplines that specify concrete forms of learning for you to work with. Small
groups can use these materials as the basis for discussion about how we would
know if students could do this kind of thinking and create some assessments
for each example.

Moving from Assessments to SOTl
In the "Sample Assessments" section, the questions and data analysis may
seem crisp, and the generation ofsuch data may seem straightforward. But the
iterative process ofgetting to such results is often messy and complex (see Fig­
ure 4.5), as facuIty follow the decoding disciplines steps, repeatedly revisiting
the bottleneck and expert thinking to disaggregate the operations. When im­
plementing their lesson with an actual class, the FLP fellows use several CATs
because it is not always clear which one will provide the most constructive
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feedback. They may end up with several sets of student responses, but these
are often initially ambiguous and require focused analysis. Because the results
of such assessment have not been reported widely in the literature, we don't
have a good orderof magnitude estimates to judge whether a teaching strat­
egy may be deemed successful. But these are the kinds ofproblems that faculty
are already quite good at solving, and this process is fortunately often facili­
tated by the material on "Turning the Data You Collect into Useful Informa­
tion;' which follows each CATin the Angelo and Cross book.

FIGURE 4.5

Iterative Decoding the Disciplines Processto Produce SoIL

1. Definethe bottleneckand the stepsbywhichan expertsuccessfully addresses
the bottleneck.

2. RepeatStep 1several timesto disaggregate the bottleneckand expert thinking
operations.

3. Designa module to teachthe bottleneck(following decodingdisciplines Steps3
through 6).

4. Implementand assess the module in an actualclass.

5. Analyze the data.

6. Redefine the bottleneckand the stepsbywhichan expertsuccessfully addresses
the bottleneck.

7. Writeup the processusingthe decodingthe disciplines stepsasa framework.

In the literature assessment example, for instance, the literature professor,
haVing read how the data from a Focused Listing can be used, compiled stu­
dent answers into useful categories that showed the specific kinds of mistakes
students made in finding the double and triple meaning in the text. Once he
totaled the items in each category, he could write up his results in a way that
would make sense to his colleagues. It was in analyzing and organizing the as­
sessment results that he ascertained his orderly description for SoTL.

This process has narrowed the gap between classroom experience and
published classroom research. Like many of their colleagues, the FLP fellows
have "stories" to tell about strategies they have used to increase student learn­
ing. But unlike most of their colleagues, these instructors have a means to ac­
tually demonstrate the extent to which their experiments have been
successful.Thus, it is not surprising that 16 of the fellows have published arti­
cles on their FLP projects, 18 have presented papers, and 4 have been awarded
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a total of almost $3.5 million in grants to continue such work. This was the
first foray into SoTL for most of these instructors, and several of them now
make this work a regular part of their research agendas.

But beyond the usual academic outcomes, one of the most surprising as­
pects of decoding the disciplines has been its enthusiastic reception by faculty.
By setting up a community of smart teachers, each one having identified a
bottleneck, and providing them with the tools to explore their bottleneck,
momentum is created, like a laboratory of rich questions. No longer is teach­
ing a problem to be "fixed" (Bass,1999).We have observed faculty literally run
to their offices following a Step 2 interview, so eager are they to get their ideas
on paper. Even several years after the summer seminar, faculty show up at
meetings excited to discuss their ongoing efforts to explore bottlenecks. And
the clarity of the method makes it easier to attract faculty into the process.
When it was proposed to a large department to investigate the bottlenecks in
their upper division courses, the proposal was accepted with unanimous ac­
clamation-cheering and applause at a faculty meeting. The affective reac­
tions to decoding the disciplines have impelled the project along as much as
anything has.

Conclusion

If SoTL is to become an important part of higher education, it will be neces­
sary to find effectivemechanisms for drawing faculty into this new field of re­
search. We believe that the combination of the decoding the disciplines
process from the FLP with the CATs devised by Angelo and Cross provides
such a mechanism. Bottlenecks serve as specific, visible points of entry to in­
quiry about student learning. The process of identifying them and of defining
expert thinking focuses faculty from the outset on discrete operations that
will allow them to later assess whether the bottleneck modules have actually
had an impact on learning. The CATs can playa useful role in guiding instruc­
tors who are new to assessment through the process. The entire operation be­
gins with problems that were defined by faculty themselves and, thus, is less
likelyto generate resistance to the process. The assessments do not require fac­
ulty to completely retool their methodologies, and the results are presented in
a language that will not be foreign to other members of their discipline.
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Appendix 4.1

Practice Turning Bottlenecks and Expert Operations
into Assessments for Small Group Discussion
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Read the bottleneck and the expert thinking (Steps 1and 2) for your disciplinary area.
What evidence would indicate whether students could do this kind of thinking?
Choose two or three applicable assessments from the Angelo and Cross CATs book, or
invent your own.

Philosophy (O'Connor, 2006)
Step 1:Define the bottleneck:

Many students are unable to distill the basic structure of an author's argument.

Step 2: Define the steps an expert would follow to overcome this bottleneck:

a. Scan the entire passage to find the author's conclusion or thesis and the general
line of argument.

b. Return to the text and identify the main points, dubious arguments, and unfa­
miliar terms.

c. Reconstruct the argument in a formal manner, making each step explicit, rec­
ognize the logical steps and the gaps in the argument.

d. Consider the best possible objections to premises that are most likely to be
disputed.

Creative Writing (Dorsey, 2006)
Step 1:Define the bottleneck:

Students cannot distinguish between writing an autobiographical "chronology" of
events ("plodding") from a carefully constructed fictional plot that gives the
reader a sense of the causal relationship between the series of events and puts the
dramatic situation into motion toward its inevitable conclusion through the ac­
tions of the character ("plotting").

Step 2: Define the steps an expert would follow to overcome this bottleneck:

1. Recognize that a chronological succession of events is not the same as a tightly
integrated plot.

2. Generate realistic characters and a world within which the action can take place
by asking:

a. Who is it happening to? Who are the characters involved?

b. Where is it happening?

c. Why to this character and why now?

d. How does this character behave, react? How is tension created?

e. What is at stake?What does a reader need to know about the character's situ­
ation to care about the outcome?
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f. When (the most importantplot question) do they need to know each detail
for maximum dramatic tension?

Marketing (Rubin & Krishnan, 2004)
Step 1: Define the bottleneck:

Marketing decisions hinge on an accurate understanding of consumers and their
decision processes.Although students generally understand how consumers make
decisions, they are not able to reverse perspective and think like marketing man­
agers. In particular, the bottleneck students face is that they do not know how to
use information about consumer decision making to design actions that would in­
fluence those decisions.

Step 2: Define the steps an expert would follow to overcome this bottleneck of reversing
perspectives:

a. Identify the set of attributes consumers use to make decisions about a product.

b. Describe the weights consumers assign to these attributes based on their under­
lying purchase motivations.

c. Translate how differences in motivation lead to the formation of decision rules.

d. Understand how to group consumers into different segments based on decision
rules.

e. Identify the possible range of actions that could influence consumer decision
rules.

f. Match specificactions with the types of decision rules used by consumer segments.

Geology (Johnson & Middendorf, 2007)
Step 1:Define the bottleneck:

When faced with questions involving geological time, students do not understand
that time is continuous. Students cannot move from the diagrams in the textbook
to a meaningful understanding of geological time. They do not recognize that the
events identified as a single point in time on the diagram (e.g., the origin or ex­
tinction of the dinosaurs) were actually spread over a great period of time. See the
Geologic Time Scale at www.geosociety.org/science/timescale/timescl.htm.

Step 2: Define the steps an expert would follow to overcome this bottleneck:

a. Break down the geological column into its largest division, the eras, and explain
the terminology.

b. Recognize that the bottom of the chart represents the oldest period, and the top
the newest.

c. Identify where the present day is located on the time scale.

d. Identify and define the division boundaries and state their relation to origina­
tion and extinction events.

e. Remain aware that segments on the charts each represent long periods of time
in which considerable change occurred.
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