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The goal of this article is to make the case that Christian faith has an opportunity 
to impact the discussion on best practices in mathematics, not primarily through the 
cognitive discussion on objectives and standards, but through the affective discussion 
on the formation of values, the cultivation of mathematical affections—not merely 
knowing, but also loving, and practicing the truth, beauty, and goodness inherent in 
mathematics. First, I will outline the work being done on affect in mathematics educa-
tion, examining what values are actually endorsed by the community of mathematics 
educators. After summarizing this work on affect, it will be clear that, even in the 
words of leading researchers, the fi eld is lacking any cohesive, formal approach to ana-
lyzing and assessing the affective domain of learning. Secondly, I will argue the thesis 
that Christian faith offers solutions to the frustrations and shortcomings admitted by 
researchers on affect in mathematics education. Christian faith offers insight into how 
mathematical affections might actually be shaped. Here I will draw heavily on the work 
of philosopher James K. A. Smith and make explicit connection between his work and 
the mathematics classroom. Finally, I will conclude with a call to action discussing how 
we as Christian educators might begin to have fruitful contributions to and dialogue 
with the current research being done in mathematics education.

“When am I ever going to use 
this?” is a statement that is 
often on the ears of every 

mathematics teacher. Please notice that I 
referred to this as a statement and not as 
a question. It has been my experience as 
an educator (and validated through many 
conversations with fellow colleagues in 
the profession) that the true nature of 
“When am I ever going to use this?” is 
typically not a legitimate inquiry as to the 
appropriate timeframe in which the stu-
dent will eventually apply the material at 
hand in a “real-life” scenario. Rather, the 
phrase more often arises as a statement. It 
is a statement of frustration. It is the cul-
mination of confusion and stress, and it 
usually serves as an exclamation of their 
withdrawal from the mental activity at 
hand. In other words, the answer to the 
question, “When am I ever going to use 

this?” has already formed in the student’s 
mind as “I will never use this, so learning 
it is a waste of time.” 

The real issue being raised by students is 
not one of application, but rather one of 
values. I have found that the best response 
to such a statement/question is to trans-
late it into what I believe the student truly 
meant to express: “Why should I value 
this?” I believe that this is the question 
of ultimate concern in the mathemat-
ics classroom, and this is the question 
upon which the Christian faith exerts the 
greatest infl uence on the pedagogy of 
mathematics. 
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In his introductory essay, Russell Howell notes the 
recent explosion of pedagogical practices in math-
ematics being driven by the technological revolution. 

Howell calls for Christian perspectives in evaluat-
ing these current trends in education. This article 
is meant to answer that call by suggesting that a 
Christian perspective can steer the analysis of peda-
gogical practices from a technological/application 
lens to a lens focused on the values inherent in math-
ematics education.

Let us begin by considering why students might 
phrase their value judgment in terms of the prac-
ticality of mathematics? Utility is the language in 
which the students’ culture—including their teach-
ers—has conditioned them to speak. Now, to be sure, 
application is certainly important to consider in the 
teaching of mathematics as a powerful pedagogical 
tool. Application should not be ignored. The goal 
of this article is simply to call our attention to the 
deeper issue: our students’ desperate desire to fi nd 
something of value in this world and specifi cally in 
the mathematics classroom. 

As educators, we play a central role in the formation 
of students’ value systems. As Christian educators, 
the framework of inculcating values in students and 
the pedagogical steps we take to achieve this goal are 
motivated and guided by the transforming grace of 
the gospel and the historical tenets of the Christian 
faith. I would argue that as Christian mathemat-
ics educators we are afforded a unique venue to act 
 missionaly in contributing answers to a very real 
need in mathematics education research and prac-
tice. I will argue that the question most in need of 
addressing in the mathematics classroom today is 
not on the level of cognition—it is not a question of 
what information (be it in the form of national stan-
dards or daily class learning objectives) needs to be 
passed on to our students. Rather, the question most 
in need of addressing in the mathematics classroom 
today it is on the level of the affections—it is a ques-
tion of formation, of what type of people we desire 
our students to be, of how we answer, “Why should 
I value this?” 

From a Christian perspective, learning has little 
meaning unless it produces a sustained and substan-
tial infl uence not only on the way people think, but 
also on how they act, feel, and ultimately worship. 
There is ample opportunity now, perhaps more so 

than ever, for Christian mathematics educators to 
infl uence the development of what I will term math-
ematical affections: not merely knowing, but also 
loving, and practicing the truth, beauty, and good-
ness inherent in mathematics.

Values in Mathematics Education: 
Neglecting Mathematical Affections
Education is inherently value laden.2 There might 
be some educators who feel that discussion of val-
ues and virtues has no place in an academic setting, 
especially a public/secular one. The mathematics 
classroom even more so has a tendency to be seen 
as values neutral. If we as Christian educators are 
going to be in a dialogue with secular mathematics 
educators in any meaningful way, it is important 
to fi rst make clear that education, and specifi cally 
mathematics education, is inherently value laden. It 
is not a question of “Are you teaching values?” but, 
rather, “Which values are you teaching?” Even the 
statement “We should not be focusing on values in 
the classroom” is itself a value-based statement.3 The 
good news is that the door is open, so to speak, for 
this values-in-mathematics conversation to begin in 
a substantive manner. 

Noted philosopher of mathematics education Paul 
Ernest dedicates an entire chapter of his book The 
Philosophy of Mathematics Education to demonstrat-
ing the value-laden nature of mathematics, noting 
that “within mathematics there are implicit values.”3 
Now, where exactly those values derive from may be 
up for debate, but that is beyond the scope of this 
article.4 For our purposes, the simple recognition that 
values exist in mathematics (and by extension in the 
mathematics classroom) is a foundational starting 
point. 

Beyond Ernest, value language is scattered through-
out national policy documents on the teaching of 
mathematics.5 We see this language in national 
standards such as the NCTM (National Council 
of Teachers of Mathematics) Professional Standards 
for Teaching Mathematics (1991): “Being mathemati-
cally literate includes having an appreciation of the 
value and beauty of mathematics as well as being 
able and inclined to appraise and use quantitative 
information” (emphasis added).6 Mathematical lit-
eracy, according to the NCTM, involves not merely 
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using quantitative information, but also giving the 
discipline of mathematics its proper value. Another 
national policy document, Adding It Up: Helping 
Children Learn Mathematics, a report published by the 
National Research Council, argues that mathematical 
profi ciency has fi ve strands, one of which is termed 
“productive disposition.” Productive disposition is 
defi ned as “the habitual inclination to see mathemat-
ics as sensible, useful, and worthwhile.”7 The current 
Common Core State Standards Initiative grounds 
its standards for mathematical practice in part upon 
the same fi ve profi ciency strands proposed by the 
National Research Council.8 To be mathematically 
profi cient (not just literate), the valuation of math-
ematics must lead to a habit of seeing mathematics 
as worthwhile—that is, valuable to justify time or 
effort spent. Mathematics education is inherently 
value laden.

So the conversation now moves from addressing the 
existence of values to the questions, which values? 

where do they come from? and how do educators 
instill them into students? It is this last question, how 
to instill values into students (or, in other words, 
how to cultivate mathematical affections), which this 
article focuses on. 

In examining the current perspectives on affect 
in mathematics education, I will construct my 
argument as follows: (1) research on affect in math-
ematics education tends to misrepresent what affect 
actually is; (2) this misrepresentation leads to a body 
of research that largely attempts to address affect in 
terms of cognition; and (3) the confusion that exists 
in 1 and 2 results in a shaky foundation (if any at all) 
for building a discussion as to how to go about culti-
vating mathematical affections in students. This will 
set the stage for discussing the impact of Christian 
faith upon this issue later in this article. 

As a fi rst step, consider a foundational document for 
composing the learning objectives and outcomes of 
an academic course: Bloom’s Taxonomy (fi gure 1).9 

Figure 1. Bloom’s Taxonomy.
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The title “Bloom’s Taxonomy” is typically used only 
in reference to the cognitive (mental/knowledge) 
domain of learning,10 while the affective (heart/feel-
ing) domain of learning is more specifi cally referred 
to as “Krathwohl’s Taxonomy,” due to the work of 
David Krathwohl.11 The affective domain is not sim-
ply based on subjective emotions (though emotion 
may play a small part in affective learning); rather, it 
is about demonstrated behavior, attitude, and char-
acteristics of the learner12—all of which are deeply 
rooted to success in the mathematics classroom, and 
all of which are largely misunderstood in mathemat-
ics education research.

A quick glance at this chart will reveal that “appli-
cation” falls under the cognitive domain of learning 
while “valuing” falls under the affective domain of 
learning. So when a student asks, “When am I ever 
going to use this?” (but really means, “Why should 
I value this?”) and a teacher responds to the sur-
face level application question without digging any 
deeper, the student receives a cognitive response to 
an affective question. Such a reply also implicitly 
reinforces in the student’s mind that value stems 
from utility. No wonder students are confused as to 
why they should value mathematics: their teachers, 
by and large, are confused as well. Why? Because, 
even though affective language permeates national 
published standards on the teaching of mathemat-
ics as an ideal that we should strive to inculcate into 
students, there is little discussion on how to go about 
accomplishing this task. 

Affective learning tends to be seen as subjective and 
emotional; therefore it does not fi t well with the 
objective mindset we have about mathematics teach-
ing and learning. In a special issue of Educational 
Studies in Mathematics devoted entirely to affect in 
mathematics education, Rosetta Zan states:

Affect has been a focus of increasing interest 
in mathematics education research. However, 
affect has generally been seen as “other” than 
mathematical thinking, as just not part of it. 
Indeed, throughout modern history, reasoning has 
normally seemed to require the suppression, or 
the control of, emotion.13 

This quote reveals the tendency in mathematics edu-
cation to see affect as equivalent with emotions. If 
affect is indeed synonymous with emotions (or at 
least viewed that way by the teacher), then it is a very 

subjective domain and much trickier to navigate than 
the (at least seemingly) objective cognitive domain. 
Application of mathematical concepts is much more 
objective, and something educators are much more 
familiar with, in the context of mathematics teaching 
as compared with values. So why do students not, 
by and large, value mathematics for its own sake, 
for the beauty, truth, and goodness it reveals? Why 
do students not look beyond utility to fi nd value? 
Because their teachers, following the lead of their 
own teacher preparatory programs and mathematics 
education research, have taught them otherwise. 

The misconception of what affect actually is, and 
has been historically defi ned as, has led to a body of 
research that approaches affect primarily through the 
lens of cognition—an area that can be analyzed and 
assessed much more tangibly and objectively. I have 
organized my summary of this research to follow 
the levels of Krathwohl’s affective domain of learn-
ing as illustrated in fi gure 1: receiving, responding, 
valuing, organizing, and characterizing. As Christian 
educators, I believe that it may be more appropriate 
to view Krathwohl’s levels as being grouped into 
two strands: instilling values and practicing virtues. 

In a foundational article on affective learning in math-
ematics in the Handbook of Research on Mathematics 
Teaching and Learning, Douglas McLeod states:

Affective issues play a central role in mathematics 
learning and instruction. When teachers talk 
about their mathematics classes, they seem just 
as likely to mention their students’ enthusiasm 
or hostility toward mathematics as to report their 
cognitive achievements. Similarly, inquiries of 
students are just as likely to produce affective as 
cognitive responses, comments about liking (or 
hating) mathematics are as common as reports of 
instructional activities. These informal observations 
support the view that affect plays a signifi cant role 
in mathematics learning and instruction. Although 
affect is a central concern of students and teachers, 
research on affect in mathematics education 
continues to reside on the periphery of the fi eld … 
All research in mathematics education can be 
strengthened if researchers will integrate affective 
issues into studies of cognition and instruction.14 

This 1992 article is still applicable today. McLeod 
goes on to cite efforts to reform mathematics cur-
riculum and those reform efforts’ emphasis on the 
role of affect. The specifi c documents he cites are the 
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NCTM Professional Standards for School Mathematics 
(1989) and the National Research Council’s report 
on mathematics education titled Everybody Counts 
(1989). A shift forward in time to statements made 
in the NCTM’s Professional Standards for Teaching 
Mathematics (1991 and 2000) and the National 
Research Council’s report Adding It Up: Helping 
Children Learn Mathematics (2001), reveals that a strik-
ingly similar argument to McLeod’s can be made 
today, with noticeably unchanging language of 
national published standards, and the similar situa-
tions of fi nding research on affect “on the periphery.” 
It can be argued that McLeod’s work has yielded few 
results and is in need of an adjustment. You will 
also notice the concluding remark on integrating the 
study of affect into “studies of cognition.” As we will 
see below, this is the dominant approach taken by 
researchers in the fi eld and the primary reason that 
McLeod’s work has yielded little by way of results. 

The strand of “values” that I propose for organizing 
our thoughts on affect covers Krathwohl’s categories 
of receiving (the student’s willingness to attend to 
particular phenomena of stimuli), responding (active 
participation on the part of the student), and valuing 
(the worth or value a student attaches to a particular 
object, phenomenon, or behavior). The term Values 
is essentially referring to developing an attitude 
toward a particular subject (in this case mathemat-
ics). Support for offering this classifi cation of values 
stems from the NCTM Professional Standards for 
Teaching Mathematics (1991) quoted above. To see 
how much of the work being done under the strand 
of instilling values is motivated primarily by cog-
nitive issues, we can turn to another quote from 
McLeod: 

The emphasis on affective issues (in the U.S. reform 
movement in mathematics education) is related to 
the importance that the reform movement attaches 
to higher-order thinking. If students are going to 
be active learners of mathematics who willingly 
attack non-routine problems, their affective 
responses to mathematics are going to be much 
more intense than if they are merely expected to 
achieve satisfactory levels of performance in low-
level computations’ skills.15 

This quote as well as numerous examples from 
research being done on affect16 seem to indicate a 
trend that much of the research on developing val-
ues17 in the mathematics classroom is largely driven 

by increased attention to higher-order cognitive 
thinking and its impact on the affections of students, 
rather than vice versa. This ordering of the cogni-
tive as primary and the affective as subservient to 
the cognitive tends to lead to discrepancies in actu-
ally defi ning what we are talking about (namely, 
“beliefs” language is classifi ed under affective 
research, though in actuality it can be argued that 
beliefs are much more cognitive in nature).18 In light 
of this body of research, Anna Sfard writes: 

Finally, the self-sustained “essences” implied in 
reifying terms such as knowledge, beliefs, and 
attitudes constitute rather shaky ground for either 
empirical research or pedagogical practices— 
a factor of which neither research nor teachers 
seem fully aware.19 

It is diffi cult to develop a robust body of research on 
affect when it is unclear what exactly affect is and 
what terminology should be used.

The next strand of affective learning that I proposed, 
“virtues,” is sadly not on any stronger footing in cur-
rent research than that of “values.” The proposed 
strand of “virtues” covers Krathwohl’s categories 
of organization and characterization. “Virtues” sim-
ply refers to allowing values to inform practices—to 
form habits based on proper values. We can fi nd this 
language present in “the habitual inclination to see 
mathematics as … worthwhile” from Adding It Up: 
Helping Children Learn Mathematics.20 In discussing 
practicing virtues in the mathematics classroom, I 
am most interested in exploring research that takes 
seriously the last two stages of Krathwohl’s taxon-
omy of the affective domain of learning: organizing 
(bringing together different values, resolving con-
fl icts between them, and beginning the building of 
an internally consistent value system), and charac-
terizing by value or value set (individual has a value 
system that has controlled his or her behavior for 
a suffi ciently long time for him or her to develop a 
characteristic “life style”—thus the behavior is per-
vasive, consistent, and predictable). 

There seems to be very little, if any, research in 
mathematics education that is focused on the prac-
ticing of virtues (the actual demonstration of values 
through actions).There are several reasons for the 
dearth of material in this area; I would like to men-
tion two of them. First, as the quote offered by Zan 
mentioned above indicates, there has been a sepa-
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ration of affect from mathematics research. Second, 
due to the variability in the research on instilling 
values, very little groundwork has been laid to take 
the research a step further: to analyze the practice of 
those values on a consistent basis. One fruitful point 
of research on addressing these two issues is offered 
by Marja-Liisa Malmivuori,21 who builds off the 
work of McLeod. While there may be some underly-
ing issues in McLeod’s approach as discussed above, 
we have here an example of continuing work on the 
level of organization and characterization of stu-
dent affections in mathematics classes. Malmivuori 
presents affect as an essential aspect of a student’s 
self-refl ection and self-regulation (which fi ts well 
with Krathwohl’s “organization” category in the 
affective domain22). Students are viewed as agents 
who constantly interpret and evaluate their experi-
ences and regulate their behavior, in interaction with 
their mathematics learning environment. Not only 
are students organizing a value system in mathemat-
ics, but they are also evaluating it and allowing it 
to inform their behavior and habits. However, this 
research is still being driven largely through the lens 
of cognition—in this case, focusing on affect in the 
context of mathematical problem solving. 

In summary, there is very little research available 
with regard to developing the organization and 
characterization levels of the affective domain in 
mathematics apart from viewing affect as secondary 
to cognition. By seeing cognition as the primary goal 
of the mathematics classroom, there is confusion in 
defi ning what exactly we mean when we speak of 
affect: are we discussing beliefs, or emotions, or atti-
tudes, or values? If space allowed for further study, 
we would fi nd that work on affect in mathematics 
can largely be classifi ed as trying to reconcile these 
various models for understanding what affections 
actually are, and attempting to explain the complex 
interaction between affect (whether that is termed 
as attitudes, or beliefs, or values, or something else) 
and cognition. Without a solid base of understand-
ing affections, little has been done to analyze at a 
practical level how we as educators might go about 
cultivating mathematical affections. Removing cog-
nition as the primary lens through which affect is 
analyzed in mathematics education is no easy task. 
As Gerald Goldin notes: 

Mathematics educators who set out to modify 
existing, strongly held belief structures of their 
students are not likely to be successful addressing 

only the content of their students’ beliefs … it 
will be important to provide experiences that are 
suffi ciently rich, varied, and powerful in their 
emotional content to foster students’ construction 
of new meta-affect. This is a diffi cult challenge 
indeed.23 

By “meta-affect” Goldin is referencing affect about 
affect—or, in other words, how one feels about feel-
ing. For instance, one might experience the feeling of 
fear when attending a horror movie, but fi nd it enjoy-
able to do so. This meta-affect level at which students 
determine what emotions, attitudes, and beliefs are 
preferable to others is akin to our discussion of value 
formation, and hence the aptness of Goldin’s quote. 
Values are not going to be modifi ed simply by focus-
ing on content and cognition. The experience of the 
student needs to change in order to see growth in 
this area. As we will now see in the next section, a 
Christian perspective on the teaching of mathematics 
is up to Goldin’s challenge. 

Values in Christian Faith: 
Cultivating Mathematical 
Affections
What we are really talking about when discussing 
the affective domain of learning are the habits of our 
students, how they are instilled, how they are encour-
aged (or discouraged), and how they are evaluated. 
For believers, Christian faith will have an obvious 
impact on this discussion; however, the purpose of 
this section is to examine how Christians might infl u-
ence the work being done on affect in mathematics 
education in a way that would be accepted by all 
practicing researchers, regardless of their faith com-
mitments. I will begin by briefl y summarizing some 
of the key work that has focused on a Christian 
approach to mathematics pedagogy, and clarify how 
what is being proposed here differs from the work 
that has already been done and how it contributes to 
this much-needed body of research and resources. 
Then I will make use of James K. A. Smith’s work in 
Desiring the Kingdom to demonstrate how the spe-
cifi c frustrations of researchers in the fi eld of affect 
in mathematics education can be addressed from a 
Christian perspective, by ultimately viewing human 
beings as primarily affective (and secondarily cog-
nitive) creatures. Finally, I will conclude with some 
practical suggestions for cultivating mathematical 
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affections in the classroom and offer a call to action 
for developing more resources along these lines. 

Let me take a moment to defi ne more clearly what 
I mean by mathematical affections. The title of this 
article is in homage to Jonathan Edwards’s Treatise 
Concerning Religious Affections.24 Edwards’s goal was 
to discern the true nature of religion, and in so doing, 
dissuade his congregation from merely participating 
in a Christian culture (a mimicked outward expres-
sion) and motivate them to long for true Christian 
conversion (an inward reality of authentic Christian 
character). The purpose of this article is to engage us 
as educators in discerning the true nature of math-
ematical pedagogy and in determining how we as 
Christian educators can approach the teaching and 
learning of mathematics: does it simply mimic the 
modern culture of utility by requiring outward dem-
onstrations of knowledge retention and application, 
or does it aim deeper at analyzing true inward char-
acter formation? 

For Edwards, affections were not synonymous 
with emotions as they tend to be in today’s cul-
ture (or in today’s mathematics education research 
as noted by Zan). Edwards understood affections 
as aesthetics—a way of orienting your life via a 
mechanism that determines what is beautiful and 
worthwhile. Affections are character producing and 
habit forming. It is Edwards’s defi nition of affections 
(orientation of life, determining worth) that actually 
appears in policy documents that we have cited. 

Consider once more that being mathematically liter-
ate involves having an appreciation of the value and 
beauty of mathematics, and being mathematically 
profi cient involves a habitual inclination to see math-
ematics as worthwhile. Foundational documents in 
the area of mathematics education plainly portray 
mathematics as beautiful, of value, and affecting the 
habits of the learner to see mathematics as worth-
while. However, as we have seen, none of these 
documents develops how we as teachers are to go 
about accomplishing this task. It is almost as if these 
phrases are included in these documents as a cour-
tesy—as a way of saying, “This is how we teachers 
feel about mathematics, and it would be nice for our 
students to feel this way too. But feeling is subjective, 
so there is no real way for us to instruct objectively, 
or to assess students in this regard.” This is a point 
of connection that we as Christian educators can 

make with the educational system as a whole—we 
can answer the questions of how. We have much to 
contribute here, and we do not have to be overtly 
 religious in the presentation.

Now let us return to our initial question, “Why 
should I value this?” and consider how we might 
respond from a Christian perspective. Michael 
Veatch notes,  

There is a prevalent attitude that one learns what 
is good mathematics by seeing and doing it, not by 
discussing values. The knowledge needed by the 
person entering the fi eld will rub off on her. The 
classroom clearly refl ects this attitude.25 

As it stands, our current methods of teaching math-
ematics are producing untold numbers of students 
who see mathematics as more a function of natural 
ability rather than effort, who are willing to accept 
poor performance in mathematics, who often openly 
proclaim their ignorance of mathematics without 
embarrassment, and who treat their lack of accom-
plishment in mathematics as a permanent state over 
which they have little control.26 The reason for this is 
that we have given values (affections) a backseat in 
the mathematics classroom. 

In The Abolition of Man, C. S. Lewis writes, “Education 
without values, as useful as it is, tends to make man 
a more clever devil.”27 This is a fairly accurate state-
ment of the modern-day system of mathematics 
education. If we do not focus on values, if we do 
not focus on the affective learning of our students, 
then their education will still be useful in the sense 
that they will increase in cognitive ability and learn 
to apply their thinking. But is that outcome really 
valuable in and of itself? Without a proper sense of 
values to guide their application, are we not really 
just making students “more clever devils”? 

As we have already noted, education is inherently 
value laden, so values cannot actually be removed 
from education. Lewis’s point is that the value we 
instill in education should be affective—loving learn-
ing for its own sake and valuing wisdom. If you do 
not focus on affections, then you still have useful-
ness, but is that really benefi cial? In the words of the 
Bishop in Victor Hugo’s Les Misérables: “The beauti-
ful is as useful as the useful … Perhaps more so.”28 

Aesthetics can be more useful than utility. I have 
defi ned mathematical affections not simply as know-
ing, but also as loving, and as practicing the truth, 
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beauty, and goodness inherent in mathematics. A 
Christian perspective on the pedagogy of mathemat-
ics has much to offer in this regard.

While there are many resources that examine a 
Christian perspective of mathematics pedagogy (that 
is, the teaching of mathematics from a Christian per-
spective, not just an understanding of mathematics 
from a Christian perspective), there are three that I 
would like to briefl y mention.29 David Klanderman 
addresses a Christian response to the constructiv-
ism espoused by Ernest above. The goal is to analyze 
constructivism as a philosophy of mathematics and 
offer it as an example of how Christians might form 
their own thinking and offer their own justifi cations 
for teaching decisions within the mathematics class-
room. Klanderman focuses on the formation of a 
broader philosophical base from which to approach 
the teaching and learning of mathematics, rather 
than addressing specifi c pedagogical practices and 
their outcomes, though he does address many of the 
national policy documents and published standards. 
He concludes, 

In the areas of teaching and learning of mathematics 
(Christian) perspectives may result in policies 
that are similar to those espoused by people with 
differing views, but for very different reasons.30 

Although Christians have no right to expect explic-
itly Christian standards to be proposed by a publicly 
funded and supported organization such as NCTM, 
we nonetheless need to have these conversations 
in the context of Christian community. Where this 
article differs from Klanderman is that I believe, if 
argued appropriately, new standards on affect in 
mathematics that are rooted in an explicitly Christian 
worldview could indeed be drafted by organizations 
such as NCTM and implemented across a variety of 
classrooms, not only Christian ones. 

Harold Heie describes the Christian motivation 
behind the pedagogical strategy of posing integra-
tive questions. By integrative question, he means 
a question that cannot be addressed without for-
mulating coherent relationships between academic 
disciplinary knowledge and biblical/theological 
knowledge.31 While certainly a valuable tool, and a 
highly recommended teaching strategy, integrative 
questions still only target cognition in students. Heie 
argues for a Christian pedagogy based on shaping 
beliefs and worldview.32 

James Nickel notes the need to move beyond 
“thought” in developing objectives for a biblical 
Christian mathematics curriculum, noting that math-
ematical thought, from a Christian perspective, is 
meant to further God’s purposes of redemption and 
dominion, and thus move us to action.33 While Nickel 
does encourage moving beyond thought (or cogni-
tion) in determining our teaching practices, his focus 
tends to be more along the lines of the utility dis-
cussed in the introduction, motivated simply from a 
Christian worldview—or cognitive perspective. One 
could argue that there is still an underlying assump-
tion that affections are formed primarily through a 
cognitive understanding of the Christian faith. If this 
is the fullest approach we take to teaching mathe-
matics from a Christian perspective, we as Christian 
educators will face the same dilemmas encountered 
by secular researchers in attempting to examine how 
to cultivate mathematical affections in students. 

The preceding works by Klanderman, Heie, and 
Nickel contribute greatly to a Christian understand-
ing of what it means to teach mathematics well. 
However, as benefi cial as those resources are for 
those teaching in explicitly Christian contexts, they 
lose their value in secular contexts that are extremely 
unlikely to adopt their underlying faith commit-
ments.34 It is my contention that integrating the 
work of James K. A. Smith into mathematics educa-
tion has the potential to produce research on affect 
in mathematics that can be accepted broadly by 
all mathematics educators. Smith urges Christian 
educators to move beyond worldview and belief 
language, as such language tends to result in peda-
gogies that still operate on the level of disseminating 
information.35 While space may not allow for a com-
plete analysis of Smith’s work,36 I want to highlight 
some of the main themes. Then I believe it will be 
apparent how his distinctly Christian perspective 
to what human beings are and how they learn, pro-
vides some answers that researchers on affect in 
mathematics education are searching for.

“Behind every pedagogy is a philosophical anthro-
pology.”37 Before you can teach a human being you 
must fi rst have a notion of what a human being is. 
Smith notes that a pedagogy that focuses on cogni-
tion, that sees education as primarily disseminating 
information, tends to assume human beings are pri-
marily “thinking things” and cognitive machines.38 
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Smith’s thesis is that human beings are primarily 
affective beings before they are cognitive beings, and 
this anthropology bears itself out in our current edu-
cational system regardless of whether we recognize 
it. As Smith describes education:

Education is not primarily a heady project 
concerned with providing information; rather, 
education is most fundamentally a matter of 
formation, a task of shaping and creating a certain 
kind of people. What makes them a distinctive 
kind of people is what they love or desire—what 
they envision as “the good life” or the ideal picture 
of human fl ourishing. An education, then, is a 
constellation of practices, rituals, and routines 
that inculcates a particular vision of the good 
life by inscribing or infusing that vision into the 
heart (the gut) by means of material, embodied 
practices. And this will be true even of the most 
instrumentalist, pragmatic programs of education 
(such as those that now tend to dominate public 
schools and universities bent on churning out 
“skilled workers”) that see their task primarily 
as providing information, because behind this is 
a vision of the good life that understands human 
fl ourishing primarily in terms of production and 
consumption. Behind the veneer of a “value-
free” education concerned with providing skills, 
knowledge, and information is an educational 
vision that remains formative. There is no neutral, 
nonformative education; in short, there is no such 
thing as a “secular” education.39 

For Smith we are fi rst and foremost creatures of 
desire before we are creatures of thought or even 
creatures of belief. Our affections pull us through 
life toward our vision of “the good life” rather than 
our cognitions rationally pacing out our steps. We 
are creatures of love, and love requires practice.40 

In other words, our affections are shaped by the 
practices/habits/rituals that we are immersed in. 
Smith refers to these as liturgies—rituals of ultimate 
concern: rituals that are formative for identity, that 
inculcate particular visions of the good life, and do 
so in a way that means to trump other ritual for-
mations.41 While Smith offers much to unpack for 
Christian educators, for our purposes of examining 
affect in mathematics education, the following points 
are signifi cant to note: (1) the argument that human 
beings are primarily affective rather than cognitive 
beings, and (2) the argument that our affections are 
shaped by practices (liturgies). 

What if human beings are primarily affective learn-
ers and only secondarily cognitive learners? All of 
the research cited above treats the affective domain 
of learning as needing to be interconnected with the 
cognitive domain (a position which Smith would 
agree with), but none of the research (with the pos-
sible exception of Goldin’s work—though this needs 
to be explore in greater depth) argues for the primacy 
of the affective domain. Smith would argue that, as 
Christian educators, we should advance this point 
further in the research of our respective academic 
fi elds. What is refreshing is that Smith notes how this 
ancient Christian understanding of human beings 
as creatures of love is fi nding support in contem-
porary philosophy and psychology. Therefore there 
is a base from which to further research on affect in 
mathematics education (and really in all education) 
that does not require explicit Christian faith commit-
ments in order to be accepted. 

Smith notes that much work has been done in the 
last century to suggest shifting the center of gravity 
of the human person from the cognitive to the non-
cognitive—from the cerebral head to the affective 
region of the body.42 The reference “affective region 
of the body” is a signifi cant one. Often the affective 
dimension of the human person is associated with 
the heart and emotion (as we saw in our analysis on 
affect above). However, Smith’s work seems to sup-
port the notion that it is the actions/habits of the 
body that work to form and portray our affections. 

This philosophical notion seems to be confi rmed by 
contemporary work in cognitive science as well. It 
is bodily practices that train the body (including the 
brain) to develop habits or dispositions to respond 
automatically in certain situations and environments. 
Claims regarding material, bodily formation of our 
noncognitive dispositions are as old as Aristotle, 
but now they receive support and evidence from 
contemporary neuroscience and cognitive science.43 

Christian Smith, in his methodological manifesto for 
the social sciences, noted that the dominant para-
digms of social sciences refl ect human beings as 
rational machines, and he calls for a more holistic 
understanding of humans as believing (affective) or 
what he terms “narratological” animals, that is, crea-
tures driven by story at an affective level rather than 
by logic and rationality at a cognitive level.44 

Joshua B. Wilkerson



120 Perspectives on Science and Christian Faith

Charles Taylor notes that what we as humans 
think about is just the tip of the iceberg and cogni-
tion cannot fully or adequately account for how or 
why we make our way in the world. For Taylor, 
there is something beneath the cognitive, what he 
terms “the imaginary”—defi ned as the way ordi-
nary people imagine their social surroundings that 
is not expressed in theoretical terms but is carried 
in images, stories, and legends.45 Here Taylor uses 
“imaginary,” not in the romantic sense of invention, 
but, rather, in reference to a precognitive framework 
or lens through which we view and interact with the 
world. All of this research is summarized here to 
note the potential for Christian mathematics educa-
tors to build an argument for the primacy of affect 
in education from a foundation that does not neces-
sarily attach itself to Christian faith commitments 
and thereby does not lack transference into secular 
research.

While much of the above work in philosophy and 
cognitive science needs to be developed in more 
explicit detail as it pertains to mathematics educa-
tion, it nonetheless establishes the groundwork that 
such academic work on the primacy of affections is 
out there and is, in fact, growing. The key question 
then seems to be, “What if human beings are primar-
ily affective learners and only secondarily cognitive 
learners?” If this work is indeed true, and it changes 
the way we see human beings, then it necessarily 
must change the way we teach human beings. The 
majority of research on affect proceeds with an (often 
unstated) assumption that we are primarily cognitive 
beings, and the results of that research bear this point 
out as we have seen—framing arguments that focus 
on cognition, confusing terminology and learning 
objectives, and so forth. As Christian mathematics 
educators, we have the opportunity to contribute 
the following analysis to work on affect: if human 
beings are primarily affective learners, how then do 
we develop the affections? As we have seen, James 
K. A. Smith argues that this occurs through the litur-
gies of the classroom. Before moving to this last point 
to discuss some possible ways in which we might 
cultivate mathematical affections in students, allow 
me to make note of several other studies on affect in 
mathematics education in light of the preceding dis-
cussion on philosophy and psychology.

Some work being done in the research of mathemat-
ics education takes these ideas into account. Such 

work aims to produce a new unit of analysis for the 
study of mathematical activity, integrating affectiv-
ity and cognition.46 While this is certainly a step in 
the right direction, integrating the affective and cog-
nitive, it does not go the extra step to suggest the 
primacy of the affective. 

A stronger statement with regard to the primacy of 
affective learning is made by Markku Hannula.47 In 
examining motivation in the mathematics classroom, 
Hannula notes that, in order to understand student 
behavior in classrooms, we need to increase our 
understanding of what motivation is and how it is 
regulated. The fi rst relevant issue that he discusses 
is the importance of the unconscious (or precon-
scious) in motivation. He also goes on to note that, as 
a potential, motivation cannot be directly observed, 
but rather it is only observable as it manifests itself 
in affect and cognition (for example as beliefs, val-
ues, and emotional reactions). Goldin discusses 
a research-based theoretical framework based 
on affect as an internal representational system.48 

Key ideas include the concepts of meta-affect and 
affective structures, and the constructs of mathe-
matical intimacy and mathematical integrity. Goldin 
understands these as fundamental to powerful math-
ematical problem solving, and deserving of closer 
attention by educators. We see in Hannula a recog-
nition of the pre-conscious (and hence precognitive) 
place of motivation that then infl uences students’ 
affective actions. In Goldin we fi nd an approach that 
sees affect as an internalized organization structure 
which is necessary for students to succeed in the cog-
nitive task of mathematical problem solving.49 

Finally, let us consider how one goes about culti-
vating mathematical affections. I will offer a few 
ideas, focused from Smith’s notion of liturgies, and 
drawn specifi cally from the mathematics classroom. 
However, this is the area in which we as Christian 
mathematics educators need to do more work. This 
article is meant to serve largely as a call to action—
a realization of the opportunity we have before us 
to contribute to a much-needed body of research on 
affect. There are three brief examples I wish to dis-
cuss in light of everything that has been discussed 
thus far.

1. More consideration needs to be given to assess-
ment. The NCTM Assessment Standards for School 
Mathematics (1995) states, “It is through assess-
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ment that we communicate to students what 
mathematics are valued.” If our goal is to culti-
vate mathematical affections (values) in students, 
assessment is the primary means by which we do 
so. We need to consider what liturgies of assess-
ment we participate in at both the formative and 
summative levels. For instance, is the emphasis 
on correctness of a student response? Perhaps a 
teacher poses a question to the class and a student 
answers incorrectly. The teacher responds with a 
simple “no” and moves on to call upon another 
student who they know will provide the right 
answer and move the lesson along. If we fall into 
this pattern (liturgy) of formative assessment, we 
are instilling into students the notion that math-
ematics is only about getting to a correct answer, 
and we are ignoring the productive struggle that 
it takes to get there. At a summative level, as long 
as high-stakes standardized exams exist in which 
the main goal is to achieve a certain percentage of 
correct responses, we will always be fi ghting an 
uphill battle in getting students to value mathe-
matics for its creative processes. 

2. More consideration needs to be given to technol-
ogy. We need to be careful not to implement the 
newest technological accessories in our classroom 
just because students are used to having technol-
ogy in their lives outside of school. If we are trying 
to offer up mathematics as being the technologi-
cally savvy discipline and, therefore, worth the 
interest of students, I would argue that we are 
largely going to lose that battle. We are offering 
mathematics as a competing interest against the 
newest apps, games, and electronic devices that 
students are inundated with on a daily basis. As 
much as I love mathematics, I know that this is 
a competition it will not win. What if instead we 
focused on technological liturgies in the classroom 
that utilized mathematics as a way of examin-
ing and critiquing technological advancements 
rather than simply using those advancements to 
try to make mathematics more fun? What if these 
liturgies could instill in students a sense of math-
ematics (and education as a whole) as something 
other than just a competing product for their 
attention and, rather, a foundation for their life 
that informs the product choices and decisions 
they make? What if we stopped feeding the cul-
ture of immediacy that technology has engrained 
in us and purposefully use the classroom as a time 
to step back and refl ect? Perhaps then students 
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would not automatically jump to the calculator 
when faced with a diffi cult problem and proceed 
to give up if the answer is not achieved in under a 
minute.

3. More consideration needs to be given to service. 
There is much that can be contributed to service-
learning in mathematics. Personally, after I began 
implementing service-learning projects in all of 
my classes, I was amazed at the impact it had on 
students on both a cognitive and affective level. 
Service to the community turns the focus away 
from individualistic goals of education (such 
as what grade the student receives) to the more 
altruistic aims of education. In their refl ection 
from a recent project, one of my students wrote 
“The service-based aspect of the project made it 
more engaging because we met new people and 
we had the mindset that we could actually help 
someone by completing this project.” By compari-
son, Matthew 20:26–28 states, “Whoever wishes 
to become great among you shall be your servant, 
and whoever wishes to be fi rst among you shall be 
your slave; just as the Son of Man did not come to 
be served, but to serve, and to give his life a ransom 
for many.” If the goal of education is the forma-
tion of a certain type of person, then the more that 
we can get students to express sentiments rooted 
in scripture as the result of their experience in the 
math classroom, then the more likely it is that we 
are heading in the right direction. More resources 
need to be produced in this regard.50 

In summary, I believe that there is a need for more 
work to be done on developing values in students 
apart from a primarily cognitive approach, and I am 
convinced that Christian faith has much to offer in 
this regard. Though cognition and affection are cer-
tainly interrelated, more research needs to be done 
on the assumption of the affections as primary to the 
students’ learning process. There is ample opportu-
nity now, perhaps more so than ever, for Christian 
mathematics educators to have a major infl uence on 
the cultivation of mathematical affections: not merely 
knowing, but also loving, and practicing the truth, 
beauty, and goodness inherent in mathematics. 
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