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On Fostering Critical Thinking in the 
Music Theory Classroom through 
Comparative Analysis and Debate

This article offers a teaching tool called ‘spectrum reasoning’ that encourages critical 
thinking in the music theory classroom. It begins with brief review of literature on higher-
level thinking and critical thinking. After offering some suggestions on how this tool might 
be used in other areas, I close with a discussion of some of the added benefits of using 
the tool. When students engage in spectrum reasoning, they must determine and prioritize 
criteria, apply knowledge, and synthesize information. Spectrum reasoning dispels the 
myth that undergraduate musical analysis is only concerned with either/or scenarios, and 
by encouraging self-assessment and creative decision making, it instills a love for lifelong 
learning.

For several decades, post-secondary institutions have focused on teaching critical thinking 
skills. The term ‘critical thinking’ occurs regularly in mission statements from universities 
and colleges. Some institutions develop courses dedicated to critical thinking, and it is 
a popular choice of A-level study in the U.K. Because of this trend, there are numerous 
textbooks on the topic. Unlike most topics in music theory, literature on critical thinking 
is too vast to exhaustively research. Further, there are several different opinions of what, 
exactly, constitutes critical thinking. Dewey (1910: 9) is credited with introducing the idea 
as ‘reflective thinking’, which he defines as ‘active, consistent, and careful consideration of 
a belief or supposed form of knowledge in light of the grounds which support it and the 
further conclusions to which it tends’. Bean (1996), Facione (1990; 1998), Fischer (2001), 
Mezirow (1990; 2000), Paul and Elder (2009), and a host of others have contributed to 
the study of critical thinking, positing methods of acquiring and developing this ability. 
Taking as much of this as possible into account, it is safe to claim that critical thinkers 
must be able to evaluate the efficacy of their own thought processes.1 That is, critical 
thinkers must be able to think about how they think. 
 I offer a technique called spectrum reasoning that develops critical thinking skills 
by encouraging debate, inviting reflection, and instilling respect for lifelong learning. I 
introduce two significant yet divergent learning models in the broader field of general 
education, and discuss how critical thinking interacts with them.2 I explain how students 
of music theory can engage critically with the kinds of higher-level thinking described 
in these models. Next, I explain spectrum reasoning and demonstrate how to engage 
students in it. I close with a discussion of some of the added benefits of using the tool, 
after offering some suggestions on how this tool might be used in other areas.
 There are numerous models, hierarchies, and taxonomies of learning, all of which 
can be understood to outline ways by which students attain different learning objectives. 
While there are far too many models to do a comprehensive or even cursory review, 

1 See Cassel and Congleton (1992) for a rather comprehensive review of studies in critical thinking, and 

Anatasiadou and Dimitriadou (2011) and Thompson (2011) for more recent overviews.

2 This discussion of how critical thinking interacts with these theories may prove useful to those who may need 

to provide detailed explanations for proposed curricular revisions. 
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this study does discuss two very different taxonomies whose structures run the gamut 
between higher- and lower-level thinking.3 The Cognitive Domain of Bloom’s Taxonomy 
of Educational Objectives (Bloom et al. 1956), shown in Figure 1, is the most widely 
known.4 Here, basic knowledge and comprehension lie at the lower levels while synthesis 
and evaluation are higher-level skills. Anderson et al. (2001: 311–312) observe how critical 
thinking, along with problem solving in general ‘tend to cut across rows, columns, and 
cells of the Taxonomy Table’. In this way, the act of critical thinking reinforces all learning 
objectives. A critical understanding of one’s own thoughts and thought processes at one 
level facilitates performance at the next level.

Marzano (2006) proposes a very different system (Figure 2), one that accounts for different 
levels of thought and motivation rather than stages or categories of comprehension. 
When this system is fully engaged, thinkers are ready to process information, drawing 
from factual knowledge and guided by metacognitive structuring. When one thinks 
critically, one must invert the lower portion of the flowchart, turning those arrows around 
that connect the cognitive with knowledge and the metacognitive. This redirection of 
energies in Marzano’s model reflects the distance and objectivity required for critical self-
assessment.
 So, how can critical thinking take place in the music theory classroom? Although the 
word ‘theory’ has connotations of ‘philosophy’ and ‘hypothesis’, most undergraduate 
music theory courses dedicate their energy to teaching basic harmonic mechanics and 
identifying formal archetypes. Furthermore, instructors are hard-pressed to find enough 
time to get these ideas across. When undergraduates spend very little time engaged with 
critical thinking, music theory runs the risk of becoming more and more like a mathematics 
course, where all challenges involve finding answers that are either right or wrong. Music 
theory instruction does, however, allow opportunities for higher-level thinking. Caldwell 
(1989) offers a method of generating and classifying analytical questions according to all 
levels of Bloom’s taxonomy. Harmonic analysis alone requires engagement at levels three 

3 See Anderson, e.a. (2001: 257–286) for an overview of many such models discussed in relation to Bloom 

(1956).

4 Anderson e.a. (2001) revised Bloom’s taxonomy in several ways. The changes most relevant to this study are 

that all categories were given the verb forms listed in Figure 1 (knowledge also has a separate ‘noun aspect’), 

‘comprehension’ and ‘synthesis’ were renamed ‘understand’ and ‘create,’ respectively, and the final two 

categories ‘synthesis/create’ and ‘evaluation/evaluate’ exchanged places.

objective as verbs

1 knowledge define, identify, recite

2 comprehension generalize, restate, summarize

3 application transfer, use

4 analysis classify, compare, contrast, 
differentiate, examine

5 synthesis create, develop, integrate

6 evaluation argue, assess, prioritize

Figure 1
Bloom’s Taxonomy of Educational Objectives (Bloom e.a. 1956).
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and four. Davidson, Scripp, and Fletcher (1996) invite critical self-assessment of sight-
singing performances, engaging students at the fifth level. Bribitzer-Stull (2003) does offer 
several suggestions for facilitating discussion and achieving synthesis at various levels of 
undergraduate theory instruction. Model composition requires synthesis, and sometimes 
extrapolation. Precious few publications deal with this aspect of music theory instruction 
in terms of how it invites critical reflection of these higher-level thought processes, though 
this study does address it further below.5 Surely, if music theory students routinely engage 
in higher-level thinking, instructors can go a step further and require students to analyse 
their thoughts.
 Kosar (2001) stresses the importance of allowing time for debate when multiple 
analytical interpretations arise, as this creates opportunities for student-generated 
learning. Debate is a valuable activity when it occurs at the right place in the learning 
process. Instructors cannot expect debate to generate critical insights unless their students 
truly understand a topic. Referring again to Bloom’s taxonomy, the reader can see that 
any argument worth having can only take place after the student has ascended the larger 
part of the taxonomy and is already within the realm of higher-order thinking, engaged 
with analysis, synthesis, and evaluation. Students cannot debate effectively until they can 
critically analyse their thought processes at each of these levels. 

5 See however, Paccione (1990)–though it is not primarily concerned with model composition (e.g., composing 

a modulating period in the style of W. A. Mozart) with general undergraduates. Cook (1987) ventures closely 

in his article on the intersection of arranging and analysis. 

Self-System decides 
to engage

Metacognitive System 
sets goals and 

strategies

Cognitive System 
processes relevant 

info

Knowledge

Or, continues current 
behavior

Figure 2
Modes of behaviour (given a new task) underpinning Marzano’s New Taxonomy (Marzano 
2006).
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The technique of spectrum reasoning encourages students to evaluate their thoughts 
while debating. To employ the technique, instructors must introduce a spectrum whose 
opposite ends touch upon terms that require simple distinctions. See Figure 3. In this case, 
the terms are opposites, but they need not always be so. This spectrum allows students 
to gauge the patency of centric tones in twentieth-century works by placing a number of 
musical excerpts along a line. Those excerpts whose centricity is rather blatantly asserted 
fall to the left, and those whose centricity is established more obliquely fall to the right. 
After placing one or more works on the spectrum, students must explain their decisions 
by stating which factors contribute to centricity (e.g., repetition, duration, register, etc). 
Instructors must assess how consistently students apply their criteria when they explain 
their spectrum placements, as well as the overall clearness and cogency of their arguments. 

As a homework assignment, the spectrum is useful for assessing knowledge application 
and metacognition. But the spectrum is even more useful in the classroom. While 
grading is not practical (or necessarily fair) when students engage in spectrum reasoning 
in discussion, the activity always leads to debates. To defend their positions, students 
must evaluate their own criteria and respectfully criticize the criteria of their peers. As 
ideas are exchanged and opinions change, pieces shift along the spectrum – sometimes 
dramatically. 
 The following is a discussion of how I used spectrum reasoning in a lecture on two-
phrase periods. My period spectrum had ‘parallel’ on its left side and ‘contrasting’ on the 
right. In this discussion, I had students compare periods from some of Mozart’s works. 
The first piece I introduced was the theme from the first movement of K. 331 (Example 
1). Students understood that this was a parallel period because it met the only criteria 
they had at the time – that both phrases have similar melodic beginnings, and harmonic 
endings got progressively stronger. Next, they encountered the period at the opening of 
the second movement of K. 330 (Example 2). Students agreed that this was a contrasting 
period, despite the common staccato eighth notes before each phrase’s downbeat. Students 
placed these excerpts on the spectrum. Their consensus was to place Example 1 on the far 
end of the ‘parallel’ side of the spectrum. Example 2 was also placed far from center, but 
not to the same extreme as Example 1. Such a ‘far right’ position would be reserved for a 
contrasting period whose phrases exhibit absolutely no melodic similarity.

Centricity

It is often illuminating to consider the degree to which composers establish centricity in pieces 
by visualizing those works along a spectrum like this:

blatant assertion oblique reference

Please name excerpts from three works (composers too, please) that figured into our centricity 
lectures. Place those works on the spectrum and discuss why you think they should fall where 
you’ve put them. Be as specific and clear as possible.

Figure 3
A Centricity Spectrum.
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Example 3, the familiar theme from K. 284, can fall on either side of the spectrum. 
Upon a first consideration, students generally agreed that the period was like Example 
2. Its phrases were contrasting, but had similar phrase pickups. However, when I pointed 
out the inversional melodic relationships between analogous segments of each phrase, 
some students began to change their minds.6 These correspondences convinced some 
that the phrases are subtly similar, and therefore parallel. Other students argued that the 
inversional relationships are precisely what make the phrases contrast so strongly. Both 
viewpoints are valid, and each can lead to a deeper understanding of music and aesthetics. 
One recognizes unity in contrast; the other recognizes contrast in unity. 

6 Note how the segment C# -D-E-F# is answered by its literal retrograde at m. 5, and how the repeated leaps by 

minor third descend at m. 2 but ascend at m. 6.

Example 1
Mozart, Sonata in A, K. 331, i, mm. 1-8.

Example 2
Mozart, Sonata in C, K. 330, ii, mm. 1-8.

Example 3
Mozart, Sonata in D, K. 284, iii, mm. 1-8.
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One student observed that phrase two of Example 3 ends in a different key. This raised 
the question of whether changes in tonality should influence spectrum placement. When 
we decided that tonality should be a factor, the additional question arose concerning 
the degree to which it should be so. When students agreed that this aspect should not 
affect placement to the same extent that melody does at phrase beginnings, I turned 
their attention back to Example 2, where phrase two begins in another key. Some agreed 
that we should adjust its position, while others maintained that the modulation was an 
influential factor when the initial placement was decided – they just were not yet aware 
of all of their criteria.

Many students did not acknowledge any parallel construction within Example 4 because 
the phrase melodies start on different pitches. As some students began to acknowledge 
that similar melodic contours and rhythms at melodic beginnings allowed for a certain 
degree of parallelism, another countered with the observation that the second phrase was 
much longer than the first. As discussion mediator, I questioned whether relative phrase 
length should have anything to do with determining the degree to which a period was 
parallel or contrasting. Students agreed that it should, and though they mostly agreed that 
the period was parallel, they could not decide exactly where to place the excerpt on the 
spectrum. Those students who preferred to consider Example 3 a parallel period differed 
considerably on its position with respect to Example 4, and several wanted to adjust the 
original position of Example 3. After a brief period of indecision, we agreed to place 
Example 4 just left of the middle, with Example 3 somewhat further to the left. 

Example 5, from the third movement of K. 330, challenged several notions of what made 
a period parallel or contrasting when I asked students how it compared to Example 4. In 
Example 5, melodic beginnings are rhythmically similar – more so than in Example 4. 
But while melodic contours at the onsets of phrases in Example 4 are more similar than 
those in Example 5, the latter’s phrases have the benefit of at least beginning on the same 
harmony. Furthermore, both phrases in Example 5 are the same length. While all of this 
might lead one to believe that Example 5 should lie relatively close to the extreme left of 
the spectrum, the phrases also contrast significantly in the setting of their accompaniment.  

Example 4
Mozart, Concerto in A, K. 488, ii, mm. 1-12.

Example 5
Mozart, Sonata in C, K. 330, iii, mm. 69-76.
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It is probably safe to assume that students will almost always decide that Example 4 is still 
less parallel than Example 5. However, where they agree to place Example 5 is determined 
by how they structure their criteria, and there are many different ways of doing this. All 
will probably prefer to give melodic beginnings top priority, but opinions will differ on 
whether melodic rhythm is significant in the absence of a similar contour, or on whether 
melodic rhythm is more important than contour at all. Students will debate whether 
similar harmonic beginnings should be strong enough to override phrases with different 
melodic contours but similar melodic rhythms. And, they will debate the influence of 
accompanimental texture and setting.
 Virtually any imaginable criterion is debatable. Should the fact that Examples 2 and 
3 modulate affect their placement? If so, students must also admit that differences in 
pitch-class invariance between closely and distantly related keys will create degrees of 
contrast that should affect spectrum placement. Students will also disagree on the extent 
to which differences in phrase lengths should influence their decisions. As students debate 
the relative importance these factors, instructors must make sure that all factors are given 
due consideration and, whenever possible, remind students that positions of pieces along 
the spectrum are allowed to change, provided that newly-arranged criteria are applied 
consistently to all excerpts.  
 It is most effective to follow a discussion on spectrum placement with an assignment 
that requires students to place a number of excerpts along a spectrum and explain each 
placement. In addition, students must prioritize their criteria in a single list that applies to 
all placements. The list facilitates assessment, as instructors can determine the consistency 
to which students apply their reasoning. It also helps students visualize their thought 
processes, thereby enabling those students who are more visually oriented to reason more 
consistently. One might conclude that drawing such a list concretizes the process of criterion 
structuring, making further evaluation less likely. However, the opposite is usually true. As 
students begin to prioritize their criteria, they realize how fluid the process is, and how 
further experience will continue to influence their judgments of pieces they already know.7

 Students usually enter discussions about spectrum placement with little prodding. 
When they do, they must examine their impressions of each musical excerpt, determining 
and evaluating the extents to which each criterion influences those impressions. Spectrum 
reasoning engages students in all levels of Bloom’s taxonomy, but more importantly, it 
requires students to examine those higher-level thinking activities toward the top of the 
taxonomy. The least obvious engagement is at the level of synthesis, but this is the level at 
which students decide whether their new criterion-structure makes sense. For example, 
students who wished to place Example 2 on the extreme right side of the spectrum must 
have an argument for why no other period could be any more contrasting. To accomplish 
this, they must extrapolate by setting aside specific examples and trying to imagine 
characteristics that would describe the most contrasting period possible – one with no 
similarity at all between melodic beginnings, no similarity in accompaniment (or possibly 
instrumentation), no similarity in phrase length, and a modulation by either semitone or 
tritone. Then, students must determine the degree to which the example at hand satisfies 
their criteria. 
 As discussed earlier, when we consider what spectrum reasoning does with Marzano’s 
model (Figure 2), the arrows in the lower region reverse. At the same time, engaging in the 
task at hand necessarily produces another properly arrowed system as well. When students 
engage with spectrum reasoning, the arrows between knowledge and the cognitive and 
metacognitive systems go both ways, as thinking and thinking about thinking reinforce 

7 An advanced application of spectrum reasoning could, among graduate students, contribute to our 

understandings of associative and disjunctive orientations, as well as between classical and prototypical 

categories as discussed in Hanninen (2004).
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each other. That is, the cognitive system gives feedback to the metacognitive system for 
the evaluation and restructuring of criteria. At an immediately subsequent stage, our 
cognitive system uses this new criterion structure to arrive at new knowledge in the form 
of an understanding of a piece’s relationship to other pieces. The cognitive system then 
decides whether the new knowledge is consistent with aural experience. 
 Spectrum reasoning can also be useful for online instruction. Unfortunately, many 
assessment methods are not as effective in online settings as they are in the classroom. 
Academic integrity is a primary concern, as distance learners may have open-book access 
to information about terms and processes at any time – whether an instructor allows 
such access or not. But because a spectrum assignment requires students to synthesize 
knowledge and personally reflect upon that knowledge, it renders immediately available 
information merely a point of departure.
 Instructors can engage spectrum reasoning in a number of different settings. In 
addition to centricity and periods, the spectrum can help students understand the 
differences between modulation and tonicization, closely- and loosely-knit organization 
(as defined in Caplin 1998), or those forms that seem to fall somewhere between binary 
and ternary. Surely, other instructors will find other applications. The technique is not 
limited to the music theory classroom, either. Figure 4 shows suggested applications of 
the spectrum in music history, music education, and music therapy.8 And, though non-
musical disciplines are even further beyond the scope of this study, instructors could 
surely apply the tool in those as well. 
 Doubtless, there are many other ways to foster critical thinking skills in music theory 
coursework. Any activity that requires students to evaluate their own thought processes 
should also force them to engage with theoretical concepts and determine the extent to which 

those concepts are relevant to their musical lives. The spectrum encourages critical thinking 
and lifelong learning in several ways. First, as students see pieces shifting along a spectrum, 
they realize that useful, informative music analysis is not about right answers, nor is it even 
about either/or decisions. Second, the degree to which one excerpt exhibits one tendency 
or another will differ across students, as each student has a unique and private collection of 
listening experiences from which to draw in comparison. Third, as the instructor introduces 
more pieces, students’ placements of earlier pieces will change. This teaches students that 
experience will change their perspectives on the past, just as it shapes the future – and also 
that it is not necessarily a bad idea for students to change their opinions about things as they 
grow. Spectrum reasoning makes students less resistant to mind changing, since a move 

8 I am indebted to my colleagues in music education (Dr. Jeffery Marlatt), music history (Dr. J. Andrew Flory), 

and music therapy (Dr. Michael Rohrbacher), who each contributed spectrums in these areas. 

4a: Music Education (object: lesson plans)
process-oriented  product-oriented

4b: Music Therapy (object: autism traits)
low-functioning  high-functioning

4c: Music History (object: mid eighteenth-century work)
Baroque  High Classical

Figure 4
Some possible applications of spectrum reasoning in other musical fields.
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along the spectrum is easier on one’s ego than an abrupt change of categories. This freedom 
from categorization allows students to let their academic studies continue to influence their 
creative development over the course of their lives. 
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