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Abstract
What is more important in education? Content? Or pedagogy? “Highly Qualified,” according
to No Child Left Behind, isladen with references to content knowledge, while pedagogical
knowledge is a metaphorical footnote. This paper is a dialogue between four experts on content
and instruction. Intheend, it isevident that content and instruction are guided by subject matter
and the needs of the learner. Without a solid foundation in each, however, learning can be

limited.
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Introduction

This dialogue followed the conversation among Dr. Bob Blake, assistant professor of
chemical education, Texas Tech University, Dr. Jon Preston, associate professor of computing
education, Southern Polytechnic State University, Dr. Carla Shaw, associate professor of
curriculum and instruction, Northern Illinois University, and Dr. Andrew Kemp, assistant
professor of curriculum leadership, Northern Illinois University.

The format of this paper was conceived based on a conversation between Drs. Shaw and
Kemp. After adiscussion regarding class preparation and the use of pedagogical knowledge to
stimulate learning, it was decided that having the input of a content specialist might make for a
interesting conversation. After some investigation, Drs. Blake and Preston were invited to take
part in the conversation, with each exploring a different viewpoint based on expertise,
pedagogical experience, content specialty and interest. The following paper isthe result of this
conversation, which was conducted via email over the course of two weeks, from September 22,
2008 to October 6, 2008. The writers/discussants decided that editing would be made for errors
in grammar, usage and mechanics, as well asfor APA style. However, the bulk of the content
was | eft to reflect the natural flow of the conversation. Only slight modifications were made for
clarity, appropriateness of language, and flow. There was one significant change made to the
conversation, however. At one point a side conversation devel oped regarding teaching
evaluationsin higher education that did not contribute to the overall topic. Thisside
conversation was removed.

At the end of the process, a conclusion was written to summarize the discussion and to

identify common themes and substantial differencesthat emerged. More or less, the mgjority of
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the content was derived by each individual and consisted of personal expertise, reflection and the
process of engaging in the conversation. At the conclusion of the email conversation, Drs. Blake
and Kemp attended the AATC conference in Austin, Texas to continue the dialogue during a
presentation and involve others in the conversation.

Therefore, this paper is the outcome of the continuous dia ogue among the various
expertslisted above. It was the intention of this panel to discuss the relationship between content
knowledge and pedagogical knowledge and see where the conversation went. Each section is
introduced with the name of the speaker.

Purpose

A purpose of this paper wasto delve into a new sort of qualitative dialogue in research.
How often has a conversation from a conference or a meeting ended with a statement like, “ That
would make a great paper”?

Stimulated by numerous conversations about the role of content and pedagogy in
teaching and learning, the authors decided to attempt the following dialogue as a sort of
preliminary qualitative exploration. Much asinterview transcripts serve as qualitative data, the
content of this conversation may be viewed as data that could be subjected to systematic
analysis. In keeping with qualitative inquiry, our conversation took placein as realistic, or
naturalistic, amanner as possible. As Marshall and Rossman (1999) put it, qualitative research
takes place “in the natural world, uses multiple methods that are interactive and humanistic, is
emergent rather than tightly prefigured, [and] is fundamentally interpretive” (p. 3). At times, the
conversation became spirited, as participants reacted to one another’ s comments, sometimes
without apparent reflection. And while the conversation isinformed by research and theory, it

was based largely on the conversants professional and personal experience and perspectives.
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Just as ordinary conversations among scholars are not punctuated by parenthetical citations,
neither isthis dialogue, except when deemed absolutely necessary. This conversation represents
an attempt to recreate, asrealistically as possible, those meaningful conversations through which
much learning is accomplished.

The Dialogue
Drew: (1):

Asthe No Child Left Behind (NCLB) legidation becomes more dominant in the culture
of American education, a serious question must be addressed. What isthe role of content
knowledge vs. instructional techniques? One of the provisions of NCLB isthat all teachers must
be “highly qualified.” According to NCLB (2004), a highly qualified teacher must have a
bachelor’ s degree in the subject to be taught, must compl ete an approved certification program
and must show expertise in the subject area (usually through successfully passing an
examination).

While amajority of teachers receive teaching certification through atraditional program,
almost one-third of new teachers acquire certification through an alternative program (Feistritzer,
2007). However, certification in alternative programsis quite varied. While alternative
certification does require a bachelor’ s degree and content area expertise, thereislittle attention
paid to instructional techniques, or instructional strategies beyond a vague reference to full
certification. The question looms, “Is content knowledge all that is needed to be a good
teacher?’

The purpose of this dialogue is to address the issue of content knowledge vs. instructional
techniques. Which is more important? The focus of NCLB suggests that content knowledgeis

essential. However, a case could be made that instructional expertise isalso essential. Boe, Shin



A Conversation about 5

and Cook (2007) suggest that pedagogical expertiseisakey indicator of a*highly qualified
teacher,” as defined by NCLB—full certification and in-field teaching. In addition, Porter-
Magee (2004) notes that the NCLB Act does not specify any requirement for certification.
Carla (2):

Through teaching—that is, conveying content by means of pedagogy—we learn our
content more deeply. How does this happen? Through consideration of the learner. We take
something we know well and deeply, content, and trandlate it into terms understandable to the
learner. We put ourselvesin the mind of the learner—her prior knowledge, level of maturity,
professional and personal experience—aswe “rehearse” something we are planning to teach.
Putting the content together with the learner in our own heads, we are able to identify those parts
of our content that are likely to puzzle, confuse, or bore our students. And so we think through
our content, which may be second nature to us. Aswe imagine our students responses to our
instruction, we think our content through and try to make it as clear, straightforward, and
intriguing as possible.

Pedagogy—the art and craft of teaching—comes into play when we think about how to
stimulate understanding of content. If we were interested only in conveying content, we would
do nothing but lecture. But if we areinterested in our students understanding, interrogating, and
applying content, we think about other methods that require overt learner engagement. For
example, if we want students to gain other perspectives, we may engage them in particular forms
of cooperative learning. If we want students to come away with an understanding that is greater
than the sum of various perspectives—a felt and understood sense of the “big picture’—we
structure instruction in such away. The more ways, or methods, we can use to engender this

understanding, the better. The central thesis of Caine and Caine's Making Connections:



A Conversation about 6

Teaching and the Human Brain (1994) is that multiple connections, often by means of the
senses, are necessary for deep understanding.

One of Caine and Caine’'s (1994) 12 principles of brain-based learning is. “Each brain is
unique” (p. 95). This statement used to strike me as overly simplistic, self-evident, and
unworthy of mention—sort of a*“duh” statement. But the longer | teach, the more | think this
principle is at the heart of the matter. That is, while in real teaching, content and pedagogy are
inextricably interwoven, the learner, too, must be interwoven. There are three pieces, not just
two.

While we're on the brain, there’' s afascinating article in arecent issue of The New
Yorker, “The Eureka Hunt” (Lehrer, 2008), that details what happens in the brain when we
experienceinsight. It totally affirms, from abiological perspective, what Gestalt psychol ogists
have been saying for along time: Before having an ahal moment, we first have to struggle, and
then we have to forget about it; we have to let our struggle recede into our subconscious so the
problem can incubate. Then, when we are relaxed and least expect it, insight happens.

To my mind, the material of the struggle is content. The question for teachers then
becomes. How do we shape pedagogy so as to prompt insight for our students?

Bob (3):

In reference to Carla’ s (2) comments about how insight happens, I'm fairly confident
that | have, more often than not, achieved insight while struggling with the material. Thus, |
have some severe visceral opposition to the words "have to" in the above. | think that the
relative importance of content knowledge training for a teacher increases as we progress
vertically in the curriculum. Finding a group of people who have the necessary content

knowledge to teach first grade math (the number line?) ” should” be simple. Finding someone to
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teach molecular orbital theory to freshman science majorsis more difficult. I'm not sure if the
need for good pedagogy also changes vertically in the curriculum. | think that many approach
teaching asif it isan art form, but | prefer to talk of teaching methods first and teaching style
second. | think there are some foundational methods for the science of good teaching that should
work for everyone. It bothers me when people talk of art and science asif they are mutually
exclusive and of teaching asif it ismostly art.

"Thereis science in the making of art, just like there is art in the making of science". <-- | just
made that up.

Drew (4):

Deng (2008) notes in the Sage Handbook of Curriculum and Instruction that the content
knowledge of the academy disciplinesis not entirely related to the content knowledge of
elementary, middle and secondary education. While, for Bob (3), the need for knowledge of
"molecular orbital theory" might be necessary in higher education, the focus on pre-university
work, while laden with content, should be more focused on the acquisition of ideas that introduce
topics. While it would be fantastic to discuss molecular orbita theory with secondary students
and all of the fascinating aspects of electrons, electrical charges and the exchange of particlesin
the creation of ions and complex molecular structures, getting that information into the minds of
the high school student is difficult. The greatest content islost without a vehicle for transfer.
That is where solid teaching comesinto play. | think too often, the "system" assumes that if you
have knowledge, you can teach.

| hate to admit it, but there was many a day that | taught at the secondary level, never
having read what | assigned the students. In fact, to thisday, | have never read To Kill a

Mockingbird initsentirety. Yet, | taught this book six times. In each we had discussions of
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race, of social class, of youth and of guilt. Students used the text to defend ideas, to support their
notions and to validate their thoughts. Was | caught up in the content of the novel? No. | was
enamored with the idess.

| know that science and math might be different. Here, | struggle.

S0, Bob (3), you stated, "1 think that the relative importance of content knowledge
training for a teacher increases as we progress vertically in the curriculum.” | would agree.
Perhaps, my lifelong attachment to secondary education causes a differencein my view. Asa
new assistant professor, | haven't run into the wall of, "Uh oh...I don't know what | am saying or
| don't know the answer." Perhaps, because | am new, | am playing it safe.

Carla (5)

A gargantuan study (Darling-Hammond, 1999) may shed light on whether or not
teachers’ content knowledge should increase as we progress vertically in the curriculum.
Reviewing and triangulating four sources of data from the 50 states, Darling-Hammond
concludes that “the proportion of well-qualified teachersis by far the most important determinant
of student achievement ... in both subject areas [mathematics and reading] in all yearsand in all
subject areas’ (p. 30). “Highly qualified” is defined as possessing full certification, which,
presumably, includes pedagogical preparation, and amajor in the subject one teaches. Both
qualifications were correlated with student achievement at a considerably higher level than full
certification alone.

To me, these findings highlight the insufficiency of either content knowledge or
“teaching knowledge,” as Darling-Hammond (1999) putsit. Just asimportant, these findings

suggest the role content knowledge may play in effective teaching. That is, the deeper a teacher
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knows her content, perhaps the more clearly sheis ableto explain it to her students—even at the
elementary level.
Jon (6)

| teach from a very content-centric perspective; the vast mgority of our course
material/time focuses on the content of computing: what steps does the computer go through to
execute a program, how are computer graphics generated, how is memory managed within an
operating system, etc. Of the seven learning outcomes for the Bachelor of Science in Computer
Science degree at SPSU, four are Computer Science content focused, and three are social
(communication, ethics, and team skills).

| have never taken a course on pedagogy, yet | have elected seminars and brown-bag
meetings and picked up afew things over 10+ years of higher ed teaching. | did take acoursein
the design of educational software, and was thus exposed to a small amount of educationa
theory. Enough to be dangerously ignorant of how to teach. And, as Bob (3), it's been mostly on
the job when I've found what works and what doesn't. That seemsto be the experience of the
vast majority of graduate students, and it seems thisis how the Academy is set up (for most of
us). Yet | consistently earn high student evaluations, so I'm either doing something right or I'm
fooling my students (and my administrators). :)

Historically, my teaching is very content-driven, asis the assessment of their knowledge.
And as assessment is a means by which we determine what the student knows (relative to the
course and what we want them to have obtained from the course), then we should be able to
examine the learning outcomes, what we teach (and how we do it), and how we assess students

knowledge as a measure of the emphasis we place in our curriculum.
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Do | care that students know different data types (int, float, double, etc.) and how many
bits each type consumes in memory? Sure—they can't get ajob without such knowledge. Do |
care if students know how long a particular sorting algorithm takesto run given a particular set
of input? Sure—performance of computer systemsisimportant. Thisisthe content of the
discipline. But | also want them to know the ‘why," not just the '‘what." And while | might
facilitate them in finding the 'why,' they must ultimately find it themselves. The 'what'is
necessary, but not sufficient.

The reference to To Kill a Mockingbird is an excellent example of this struggle. Do you
teach and have students read this book so that they know the book's content (what is the story,
who are the characters, etc.), or do you use this book so that the students can explore issues of
youth, guilt, race, class, etc. The content of the book is necessary, but not sufficient. The real
goal isthe "why” of the book. And how can such concepts be taught without the students
introspection? Thus, my assignments aren't designed to elicit the students responses; rather, they
are a means by which students are encouraged (forced?) to spend time "simmering" in the
content of the course.

If every brain isdifferent, then every brain will acquire, process, and contextualize
content in different ways. There are sure to be patterns, but it's that processing and
contextualizing part that is within the student and must be wholly theirs. | can present the
content, but they must processit and place it into their context and past knowledge/experience.
From which patterns should emerge and deeper understanding should occur. | can't make that
happen for them. They must do this, and it takes time and introspection. Thisisthe
subconscious struggle that "The Eureka Hunt" speaks of (Carla [2], Bob [3]). Can it happen

without the “have to” receding? 1'd imagine that it can when oneis actively engaged, patterns
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and “a-ha” moments can occur. Perhaps the idea of deep learning happening subconscioudly is
because, like good food that must ssmmer for along while, deep understanding often (always?)
comes when the patterns percolate up; thisisthe processing and contextualizing part.

And to spur the conversation, I'll throw out aradical (intentionally hyperbolic) idea that
content is all that is needed and instruction doesn’t matter at all except to provide a means by
which students are exposed to content and encouraged to process it themselves. Thisis
predicated on the idea that they have a framework within which to add the new content (so I'll
admit that the issue of grade level and primary/secondary/post-secondary is of paramount
importance). It also assumes that learners are self-actualized enough to process the content and
have enough distraction-free time... which is a big assumption in our society where silence isn't
golden, it's profane.

Drew (7)

Jon (6), you make the point that "we determine what the student knows." But, is
knowing enough? | will admit that if the goal is content knowledge, then the type of instruction
that you are suggesting, based on specific learning outcomes, is warranted. However, in some
subjects, like curriculum theory and philosophy, it is the dialectic that spurs the genesis of
thought. Sure, there is content as a foundation, but it is the application of the content to
amorphous educational situations that cause the deep learning of which you write.

| see instruction and content as being both age and discipline driven. In some subjects—
curriculum theory, philosophy, social justice, democracy and critical thinking—hardcore content,
while part of the equation, isonly asmall part. Inreality, factsare only a cursory part of the
bigger picture...seeing holistically. However, in the sciences, math and engineering, content

becomes much more tangible and necessary. There are things that you must know. Yet, | feel
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that if thereis only aregurgitative replication of content, something islost. There must be some
act of discovery...some application...some transfer to not only rote memory, but long term
transfer through multiple connections. This comes through solid pedagogy.

Jon (6), you note, "I'll throw out aradical (intentionally hyperbolic) ideathat content is
all that is needed and instruction doesn’t matter at all except to provide a means by which
students are exposed to content and encourage to processit themselves." | don't seethisat al as
being radical. Infact, itisexactly my point. Content, when viewed as only content, is nothing
more that a memorized text. But, pedagogy encourages processing. Processing that does more
than record. It becomes part of the individual.

Bob (8)

Drew (7), in your description of learning and the role of content, it strikes me that you
speak of abstract terms and/or abstract ideas as being important learning objectives. Most of my
students are still a a concrete level of thought. Thus, it might be good to identify particular
content as common ground for the introduction of ideas in a concrete way. If you wish to talk of
"race, of socia class, of youth and of guilt", it seems prudent that everyone in the class be
familiar with the same content (To Kill a Mockingbird) in detail. In that way, you can use
common specific examples from the book to illustrate key ideas. Then everyone can show their
understanding of the key ideas by using other examples from the book. This reinforces the skills
of reading comprehension (or at least checksto seeif students are reading at all). Many of my
peers saw classes that had general expectations as opportunities to skip their assignments and to
count on their ability to make up answers by making up stories.

We could have classes bring forward specific examples from personal experiences asthe

starting point for deep discussions about youth and guilt, but in my experience, most people
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(especially students) do not speak or write as beautifully as Harper Lee. We could teach line and
color by looking at the class crayon drawings or we could examine Monet. In the end, we would
want to do both, but | prefer to start from a point where there are exceptionally good concrete
ideas on the table that everyone is expected to know and understand (lower level Bloom's
Taxonomy stuff) and later to try to apply thisinformation to their own lives or explain
relationships, which is higher level stuff.

| do something similar in Chemistry. In order to teach stoichiometry, whichisa
somewhat difficult topic for college students, we start with a problem involving a recipe for
sandwiches. Then for the rest of the problems involving stoichiometry, | can refer back to this
example.

Back to the point of content vs. pedagogy in teacher preparation, | think teachers should
have a demonstrable base of content knowledge as a starting point. | have a Teacher Quality
Grant to prepare high school chemistry teachers to teach Chemistry. The teacher participants
scored 47% (average grade of F) on a pre-test diagnostic exam that covers high school level
chemistry concepts and 67% (average grade of D) after 4 weeks of instruction. It strikes me that
the teachers seeking out the extra learning opportunities are probably more motivated and do not
represent the worst teachersin terms of content knowledge, but even among the most motivated
teachersthere is a severe lack of content knowledge.

| trust that none of us would think that regurgitation of facts from rote memory isthe
upper limit of our educationa goals. For me, rote memorization of factsis agood starting point
for learning, asit can give focus and consistency to later discussions. Most of my students can
not even define the termsthey use. A person with conceptual understanding of an idea and good

language skills can construct a definition from their understanding. Thus, when my students are
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totally unable to define aterm for me, there is a breakdown both in rote memory and deeper
understanding. The teachers suffer from the same disease. They are so content knowledge
deficient that they can not even define key terms (or apply the ideas behind the words to specific
problems).

Maybe it is because content knowledge weaknesses are so pervasive and easily measured
that they have taken the NCLB emphasis. Pedagogy is very important in my opinion, but how
do we measure one's ability to instruct? How well | teach is probably afunction of the content |
am teaching, the age group of the learners and the previous knowledge of the learners, just to
name a few variables.

Drew (9)

Bob (8), you make some excellent pointsthat | hadn't considered in my defense of
instruction. You note that "it strikes me that you speak of abstract terms and/or abstract ideas as
being important learning objectives.” | think that this has alot to do with context. In the classes
that | teach or | have taught at the secondary level, the students were competent readers and
writers. In language arts (in my recent past) and in curriculum theory (the present), the holistic
ideas are the focus on my objectives. Y our point about having common content is sound. |
agree that a common content isimportant. However, to me, the content gained through reading
and a brief discussion is sufficient. Admittedly, | am not trying to create chemists, or physicists,
or engineers. My focusis on adaptability and change. In order to create acommon vocabulary, |
spend alot of instructional time on hermeneutic inquiry. We spend hours defining the
undefinable. Termslike curriculum, instruction, democracy, learning and education are defined,
discussed and debated. | suppose that thisis my content. Although there is ample reading on the

issue, the formal discussion isfar more effective.
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Asfar as To Kill a Mockingbird, yes, they all read it. However, | do not belabor points of
plot, character, setting and tone. These are part of the instructional process. | do teach my
students how to be better, active readers using many of the points suggested by Mortimer Adler
(1972) in How to Read a Book. We use these ideas to make reading more meaningful. You
stated, "l prefer to start from a point where there are concrete ideas on the table that everyoneis
expected to know and understand (lower level Bloom's Taxonomy stuff) and later to try to apply
thisinformation to their own lives or explain relationships, which is higher level stuff." In
essence, | think we totally agree. Perhaps, our methods are a bit different. For instance, at the
university, | don't give tests. Everything is papers and projects that are authentic means of
assessment. But, | realize that this can't be done on every subject.

Y ou make a strong statement about teachers not having enough content knowledge about
chemistry. | ask, for what level. If a student has a degree in chemistry, it would make sense that
s/he would have enough information to teach high school. However, this might not be the case.
Either way, this only furthers my belief in the necessity of sound pedagogical knowledge. | truly
believe that a teacher that knows what iswhat, can teach some content without the benefit of
mastery. | think | could probably teach a few chemistry lessons effectively, with my cursory
knowledge chemistry (one semester of chemistry for chemistry majors my first year of college—
| really considered it as a career path). Now, | know that | couldn't teach an entire class or even a
unit. But | contend that someone that is only a content specialist might not be able to adapt quite
aswell. At the high school level, many times they can't even handle their own content.

All inall, I think that we agree for the most part. Content and pedagogy are the yin and
yang of education. You can't have one without the other. Purpose, content and focus can

change, but all in al, you can't have one without the other.
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Carla (10)

As| read recent contributions to this dialogue and think about them, the distinction
between content and pedagogy seemsto be dissolving. Jon (6) notes that he can present the
content, but it's up to students to process it—to arrive at eureka moments themselves. True,
students must have some accountability for their own processing—onset of insight doesn't occur
asif by magic—but can we structure instruction in such away that insight is more likely? I'm
sick of the word, "facilitate"—but can we facilitate insight?

Along the same lines, Drew (7) refersto dialectic as a means by which his students
process content—so that they are able to connect the factsinto the big picture. Again, how do
we structure instruction so that a true dialectical discussion takes place?

In both cases, | think when we structure learning so asto arrive at particular outcomes—
whether insight, dialectical understanding, or something el se—we are using pedagogy.

Drew (9), in talking about pedagogy, implied that his situation may be different because
after all, he is not teaching chemists or engineers. 1I'm currently involved in a project with faculty
from the Colleges of Engineering, Liberal Artsand Sciences (math and geology), and Education.
For awhole year, we met once aweek and had incredibly stimulating arguments—“trialiectics’
really—about the role of content vs. pedagogy. Our product is a new degree—the Master of
Science in Teaching in Engineering Education, in which Engineering professors strive to teach
engineering content in as exciting a manner as possible. In this program, we use "engineer" asa
metaphor for the teacher; with this metaphor, content and pedagogy are virtually inseparable.
Here's how we put it in a paper we're working on:

Teacher as Engineer. Engineers are designers of practical
solutions to real-world problems, drawing on the content of

multiple disciplines, primarily mathematics and science, and taking
into account various conditions and contingencies. MST-EE
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teachers are also engineers — engineers of learning. They design
instruction that is responsive to the learning and motivational
needs of their students. For content, they draw from math, science,
and emerging technologies. They align their curriculum and
instruction with standards of the Illinois State Board of Education,
professional organizations (e.g., National Council of Teachers of
Mathematics, National Science Teachers Association, International
Society for Technology in Education) and the Accreditation Board
for Engineering and Technology. Additional conditions and
contingencies teachers must keep in mind as they design
instruction include strands woven throughout the program:
engineering applications, identity formation, integration of content
and pedagogy, action research, and teacher |eadership.

This brings me to the teacher. Bob (8) notes that eval uations are probably the function of
avariety of variables, including the particular group of students and the content. Of course,
you're talking about evaluations of teaching, not actual teaching or actua learning. But it was
interesting to me that you didn't mention what the teacher him- or herself brings to the table.
After aimost 10 years in secondary education and almost 20 in higher education, I've come to
believe that the teacher is what matters most, more than either content or pedagogy. | realize this
may sound touchy-feely, but | believe it to be true and would be interested in hearing your
thoughts.

Finally, thinking about the chemistry teachers and how little they know, I’ m reminded of
Darling-Hammond' s study (1999) and the idea that deep learning of content—well beyond what
they will teach in K-12 classrooms—enables teachers to do a better job of explaining content and
structuring instruction.

A story on myself illustrates this point. In acourse for secondary teachers of a variety of
subjects, | was demonstrating the Guided Inductive teaching model (Joyce, Weil, & Calhoun,

2009). Determined to help students discover for themselves the formula for figuring the sum of

the interior degrees of a polygon, beforehand | figured it out for myself. The formulal came up
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with was in reference to the circle and it was rather long and complicated. | was pleased with
myself. So | proceeded to teach the lesson. Much to my surprise, it wastorturous. Afterward, a
couple of math teachers took me aside and tactfully told me that there was a much simpler
formul a—less conceptually labyrinthine. The point isthat because my knowledge of math was
so limited, | taught the lesson inadequately and | failed to convey the elegance that
mathematicians prize so highly! As| seeit, here was aclear case of content trumping pedagogy.
Bob (11)

| think it is amazing how people can gravitate toward assuming that credentials signify
something other than fulfilling of the requirements for the credential. Demonstrating knowledge
and skills at one point in time certainly is no guarantee that the same knowledge and skills will
be present later. Drew said: "If a student has a degree in chemistry, it would make sense that
s/he would have enough information to teach high school. However, this might not be the case.”
| completely agree that it would make sense that they would know chemistry, but in my
experience, that is not the case. When | gave afirst-semester freshman level chemistry exam to
graduating seniors and incoming graduate students who are chemistry majors, the average score
was 50%. | do not think that someone who scores 50% on a basic exam has the content
knowledge to teach high school chemistry. Thereisalot of cramming and forgetting in college.
Even worse might be the amount of cheating that goes on in take-home projects and papers
(authentic assessment of whom?). A four-year degree does not impart or imply a mastery of the
fundamental knowledge or skills of adiscipline.

Thisis a place where we might talk about pedagogy and content together, as | think both
are essential for quality teaching. | think that content knowledge and pedagogy work hand-in-

hand in the methods used by master teachers, but | do not think I could prove thisto someone
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else. Only anidiot would hire me to teach dance classes, as| do not have the content knowledge
of the discipline (even though | did take ayear of modern dance in the 1980s). | believe that
teaching methods are equally important, but how do we define and measure "good teaching
methods'? Thisiswhere | look toward you and other members of our group.

Y ou suggest potential differences among the different disciplines. | think thisis a good
ideain several ways that we have already touched on. The number of new topicsor ideasin my
chemistry class far exceeds the number of ideas in any philosophy class | ever took A philosophy
test typically asked usto ramble on about an abstract idea, opening the door for non-specific and
perhaps creative answers which could earn a very good grade. Science or history classes often
had tests of my rote memorization of facts, but not necessarily my understanding of those facts.
Chemistry classes often ask us students to follow simple algorithms to determine an answer, but
do not apply these answersto real life or complex situations. | think that every discipline should
unite the knowledge of facts with the understanding of the abstract ideas that the factsillustrate.
The ultimate goal of education for meis to enable students to acquire knowledge and apply it to
new situations and new problems. In practice, | think different disciplines tend toward different
deficienciesin their teaching, which might be an interesting topic to explore.

| agree that both content and pedagogy are important to good teaching. Until the
definition of a Highly Qualified teacher raises the bar for content knowledge and includes criteria
that address pedagogy, then we can label many teachers "highly qualified" who are not.
Someone who knows how to teach in general but does not know the materia will have problems
teaching the material, as will ateacher who has the content knowledge but does not know how to

convey it. The so-called "highly qualified" high school chemistry teachers who | taught this
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summer are in my words "an embarrassment to NCLB standards." They neither know chemistry
well themselves nor can explain chemistry in terms | could understand.
Jon (12)

Carla points out in (10) that "After aimost 10 yearsin secondary education and aimost 20
in higher education, I've come to believe that the teacher is what matters most, more than either
content or pedagogy. | realize this may sound touchy-feely, but | believe it to be true and would
be interested in hearing your thoughts." | couldn't agree more. If content was central, than any
book would do. We as "education nerds' who have made education and learning central to our
lives can pick up abook and learn. But most people don't find this so easily done. And thisis
why certain universities have reputations and students seek out specific programs and pay a
premium (in money or effort or whatever) to go to a specific school. It's the faculty and their
contributions that determine such reputations. If they publish a book, that's not good enough—I
want them. |, as a student, want exposure to them and their deep content knowledge/expertise.
They might be a horrid teacher, but I'll endure that so | can get access to them personally because
published material they've written isn't interactive, and | can't explore queries and probe into new
areas of their content unless | have access to them personally.

So perhaps we've constructed a "pedagogy vs. content” diametric where it should be
framed as "pedagogy vs. content vs. teacher/person.” Or does the person just embody pedagogy
and content in various degrees?

Drew's comment (in 9) about how he could teach a class (or afew classes) in Chemistry
based upon his past minimal experience asa Chem major, stems from his vast experience as a
teacher... and he could pull this off because he's got experience in this domain of improvising

when needed about content. He's been there when faculty demands have pulled him away from
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really prepping for lecture like he'd want and should do, and he had to "wing it" in front of his
class. Given any domain, we as educators could pull off some minimal instruction and get away
withit. But I'd doubt any of the students would remember the content years from then; we might
be ableto fill in for a colleague sufficiently to get them through the test/assignment/paper, but it's
only the experts with the deep knowledge of content that can frame the discussion/lecture in such
away that the content sinks in deep and students can then reflect on it and gain true knowledge.

And Carla's comment (in 10) that their new degree strives to "teach engineering content
in as exciting a manner as possible" isfascinating to me. We've engaged in "active learning” for
3+ years at my past and now current university, and while this approach isa"no brainer" to me
in that we should engage our students and attempt to share the learning process and the content
ownership, it appears that thisisn't aways donein all classes. | know I, from time to time, don't
aways hit my mark when teaching due to other pulls on my time (research, service, etc.), but I've
been at one research and two teaching universities, and I've always focused on teaching first. To
me, in my experiences in the classroom, pumping out content without thought to the audience
and without engaging them doesn't work aswell as having them active in the process. From time
to time, thisincluded throwing out mini candy bars (it is getting close to Halloween again!) to
those students who could answer my "OK, what did we do last session?" lecture warm-up time to
having students prep and deliver lecture on their chosen content from the course. This has
aways been a part of my instructional methods. And sometimes it works better than other times.
Some semesters, the students just don't seem to care, no matter what tactics (apology—
“pedagogical methodologies®) | use.

So | arrive at the conclusion, from experience and discussion from other colleagues, not

from pedagogy research, that student motivation is key to learning. If they don't see the



A Conversation about 22

relevance of the content to thelir lives, future careers, etc., then they just shut down and don't
care, and consequently, don't learn. | can try to make them care; | can relate the content to their
experience and to their future careerg/lives, and I'm successful some of the time.

Conclusions

Among the members or our group, coming to a consensus seemed more of a professional
courtesy at times than a true consensus. On occasion, we took extreme positions for the sake of
argument (and perhaps sometimes in practice) to help define and delineate the opposing
viewpoints—to enhance the dialectic. Perhaps the one area that we agreed upon was that
educators should not talk so much about content versus pedagogy, but rather the integration of
content with appropriate pedagogies. It isaseeming impossibility to have one without the other.
In addition, we should consider the teacher and the student as the key components of this
marriage.

However, some extreme differences were also noted. Both speakers from outside of
professional colleges of education noted that while pedagogy was important, there was no
substitute for content area expertise. | think we all agree on this point. Perhaps, though, our
greatest contention in this area comes from level of education. While Drs. Blake and Preston
were working from a framework in higher education, where expertise in the subject is part of not
only the degree, but the ability to become a professional in that specific field, Drs. Shaw and
Kemp contended that the ability to create learning environments in e ementary and secondary
education is as important as some of the content. The role of the teacher and the purpose behind
the instruction are to stimulate the students' minds toward greater understanding of the subject
for the purposes of lifelong learning. In addition, there was a definite conflict in the nature of the

relationship between the instructor and the student. Dr. Preston suggested, “| can present the
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content, but they [the students] must processit and place it into their context and past
knowledge/experience. From which patterns should emerge and deeper understanding should
occur. | can't make that happen for them. They must do this, and it takes time and
introspection.” Perhapsthisis one area of disagreement that rings most prominently. In terms of
pedagogy, one role of the instructor isto provide methods for this transference to take place. In
other words, the instructor should set up learning situations in which deeper understanding is
shaped into the instructional process. Isthisto say that every single student can be taught 100%
of thetime? Certainly not. But Drs. Kemp and Shaw believe that teachers should act asif this
were a possibility.

In the end, there was some agreement that was summed up best by Dr. Blake, who
eloquently stated, “| agree that both content and pedagogy are important to good teaching. Until
the definition of a Highly Qualified teacher raises the bar for content knowledge and includes
criteriathat address pedagogy, then we can label many teachers ' highly qualified’ who are not.”

There are various levels of students with a panoply of needs and various outcomes that
are warranted. However, it isin the blend of content and instruction, along with the personality
of the teacher and the needs of the learner, that significant learning occurs. Throughout this
discussion, one theme became perfectly clear. Any educator cannot separate content from
instruction. While there are many variables to consider, pedagogical decisions made with the
content in mind are essentia to good teaching, successful learning, and the creation of avibrant
educational system that not only isfilled with worthwhile knowledge, but with learning that lasts

alifetime.
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Looking Back on the “Method”

Overall, the process caused the participants to conduct serious self-reflection regarding
content and pedagogy, even though this reflection was not always readily apparent. As can be
seen in the context of the conversation, the ideas evolved quickly as more and more evidence for
each side was offered to the group. As noted previoudly, although there was no consensus on the
issue, certain areas found substantive agreement.

The stimulation of the conversation caused many responses to occur quickly as an almost
reactionary response to previous postings. As the conversation extended into the second week
(and into a second email string because the email servers would not transmit messages of this
magnitude effectively), reflection on the big picture waslost at times. In future qualitative
discussions of this sort, alonger time frame would make for a more obvioudy reflective
conversation. In the subsequent analysis and interpretation, connections to pertinent theory and
research would be drawn. Until that time, the conversants offer their dialogue in the hope that it
will provoke discussion and stimulate reflection on the enduring issue of the optimal relationship

between content and pedagogy in teaching and learning at all levels.
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