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In this report, we explore the nature of aims for algebra instruction. First, we examine the major 
aims that have informed algebra education and curriculum reform from the 1960s into the 
current era. The relationships between aims are marked by compatibility as well as tension. We 
argue for researching and viewing aims as enacted priorities that are revealed through the 
everyday choices algebra educators make.
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Algebra is a versatile subject. Scholars argue that algebra fosters generalization (Usiskin, 
1995) and the recognition and use of structures (Kieran 1989). Algebra instruction can raise 
students' awareness of social injustice (Gutstein, 2006) and encourage autonomy (Kosko, 2016) 
and creativity (Chiu, 2008). However, the multiplicity of aims for algebra education can also 
bring a real challenge to today's algebra teachers: How should we coordinate the many aims for 
algebra learning? Should teachers organize their teaching with an equal emphasis on all possible 
aims that algebra education can carry? How do teachers make decisions on the aims that they 
pursue? The purpose in this paper is to discuss the need to identify and coordinate the many aims
for algebra education. 

Four Enduring Curriculum Aims
It is helpful to organize aims into a framework that captures the most central and enduring 

purposes for teaching algebra. One useful framework was developed by Kliebard (2004) while 
characterizing education during the early twentieth century. Kliebard proposed four major 
groups: humanists, developmentalists, social efficiency proponents, and social meliorists. 

1. Humanists   cherished western cultural heritage and the disciplinary value of classical 
subjects that increase students’ mental power.  

2. Developmentalists   believed that the natural cognitive or psychological development of 
children should be given first priority when determining teaching content. 

3. Social efficiency proponents   concerned themselves with the needs of schools in a rapidly 
changing society, turning to the standardized techniques of industry and business. 

4. Social meliorists   believed education should actively foster social equity. 

These four categories offer a means to explore the aims mathematics educators have 
emphasized throughout distinct historical periods.

During the 1960s, an array of curriculum projects known as the New Math (Phillips, 2014) 
took place in which mathematicians sought to ground school mathematics in the structure of the 
discipline. For instance, algebra during the new math movement was taught as an axiomatic 
system. Educators emphasized the importance of revealing the inherent and hidden structures 
behind algebra, such as set theory and concepts from abstract algebra (Herrera & Owens, 2001). 
Because this curriculum trend was led by mathematicians and emphasized the disciplinary value 
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of mathematics, we might regard their aims during this period as in line with humanists. 
By the 1980s, dissatisfaction with New Math made space for alternatives. Constructivism 

was one important response. Constructivists (e.g., Steffe & Kieren, 1994; Confrey, 1990; Ernest, 
1994) felt that the psychological realities of young children, rather than the professional norms of
mathematics as a discipline, dictated the aims of teaching and learning mathematics. Through 
research into student thinking and learning, algebra teachers started to recognize a significant gap
between formal mathematics and students' own experiences with mathematics, and topics such as
the transition from arithmetic to algebra gained attention in the field (e.g., Filloy & Rojano, 
1989; Schoenfeld & Arcavi, 1988). Inspired by prominent psychologists such as Piaget and 
Dewey, constructivism can be characterized as a shift from the earlier humanist approach toward
a developmentalist approach.

In 1983, the National Commission on Excellence in Education published a report titled A 
Nation At Risk, using an alarmist tone to bring national attention to perceived weaknesses in the 
American education system. The report's galvanizing influence formed the backdrop for efforts 
to create standards, measurement tools, and accountability policies for systemic educational 
improvement. These efforts targeted the efficiency of mathematics education as a system, 
working to cultivate mathematical knowledge as widely and effectively as possible. In the 
pursuit of efficiency through standardization and accountability, other educational aims were 
sometimes pushed aside when achievement was used as the indicator of national prosperity 
(Berliner, 2011). Teachers in algebra classes have felt pressured by the need for test preparation, 
adopting pedagogies with certain compromises and sacrifices (see Gutstein, 2006).

An ongoing movement in mathematics education that can be associated with aims of social 
meliorists is known as the "sociopolitical turn" (Gutierrez, 2013). In recent years, an increasing 
number of socially-minded mathematics educators proposed that teachers of mathematics should 
use their instruction to take part in solving social problems to create a more equitable society. In 
algebra education, scholars have promoted more culturally relevant pedagogies and equity-
centered problem-solving approaches in teaching (e.g., Ligocki, 2017; Boaler & Sengupta-
Irving, 2016; Gutstein, 2006). 

The history of algebra education suggests that at a broad level, aims differ, aims can rise and 
fall, compete for attention, and overlap in complicated ways.

Aims and Priorities
The overview above suggests that there has not been a single, uniform idea about what 

constitutes "good algebra." Rather, educators' visions of algebra education have fluctuated 
throughout history in response to different but persisting educational aims. How then should 
educators navigate the existence of different aims? 

We argue the first step in navigating aims is to think of aims as potential priorities. Priorities 
are objectives that require intentional effort. Consequently, the tension between aims plays out in
a subtle dynamic as educators at all levels make countless choices about what should be taught 
and how. Therefore, the struggle between aims is not only an ideological debate but is also a 
practical challenge that algebra educators face every day.

To illustrate such a point in more detail, we explore one form of tension in algebra teaching 
between two fabricated teachers named Jack and Rose. Both teachers are preparing lessons with 
the main purpose of helping students to become familiar with multiplication.

Jack graduated with a master's degree in mathematics education and enjoyed reading research
about students' algebraic conceptions. Therefore, in preparing the lesson, Jack decides to mimic 
an activity that Kaput (1999) highly praised, where the teacher helped students to informally 



prove the commutative property of multiplication by using arrays of sticks. Jack structures the 
lesson by planning to first ask students to use arrays of sticks to represent the products of 
different integers, such as 4 × 7. He expects students will likely generate at least two ways of 
representing the product (4 rows of 7, and 7 rows of 4). Jack will leverage those activities and 
invite students to think about whether different representations will have different total numbers 
of sticks. Then, Jack may guide students to realize that reversing the order of multiplication is 
exactly like rotating the number of rows with the number of columns for arrays of sticks. Since 
transposing rows with columns does not change the total number of sticks, changing the order of 
multiplication should preserve the product. In general, Jack may hope the students can both 
practice multiplication through this project and engage in other desired mathematical activities 
such as generalizing and creating mathematical representations.

Rose also graduated with a master's degree in mathematics education and enjoyed reading 
research about equity in mathematics classrooms. Therefore, in preparing her lesson, Rose 
decides to create a mini social project similar to what Gutstein (2006) has shared. Rose selects 
water consumption as the central issue. Rose may start to provide students a list of common 
water-consuming activities along with the average water use of each and ask students to first 
decide the gallons of water they think are needed for an average person or family per day. (For 
example, washing one's hands uses 2 gallons of water, so a person who washes his or her hands 4
times per day requires 8 gallons in total.) Then, Rose may provide students with information 
about how different nations have different average rates of water consumption per individual and
ask students to calculate an average person's possible water-consuming activities depending on 
the country of residence. Through careful sequencing and structuring, Rose hopes that the 
students not only complete a list of multiplication problems but also use the results of their 
multiplication to have a broad understanding of the international inequality of water consumption
and develop good habits of conserving water. 

Jack and Rose may or may not know about any theoretical categories of aims describing their
choices. Still, consciously or unconsciously, every pedagogical choice that Jack and Rose have 
adopted is also a choice between different educational priorities and aligns with different 
educational aims. Indeed, research on teacher beliefs has widely reported the following: a) 
teachers develop a complicated set of values and beliefs; b) those values and beliefs guide and 
influence their everyday teaching, planning, and assessment; c) those values and beliefs 
frequently do not need evidence to back them up; and d) direct training in certain pedagogical 
models shifts teachers' beliefs and principles (e.g., Rimm-Kaufman et al., 2006; Kagan, 1992; 
Richardson, 1996). Building from this literature, we argue that different educational aims act as 
distinct educational priorities that influence almost every instance of small or large decision 
making throughout the educational process. Teachers face choices between educational priorities
when they are picking which task or activity to implement, researchers face choices between 
educational priorities when they are deciding which topic to research, and administrators face 
choices between educational priorities when they are judging which curriculum and policy to 
use. 

Such a conceptualization of aims as educational priorities is consistent with our earlier 
discussion of the historical fluctuation of aims in the algebra curriculum. Researchers and 
educators who advocate a particular type of aim rarely deny the value of other possible aims. 
However, they do tend to make an intentional effort to prioritize their own preferred aim over 
others during research and curriculum reform. Thus, in a sense, aims are commensurable, as 
one's choice in picking a certain priority does not suggest one's denial of the value of other 



priorities. But aims conflict with each other as the options contributing to different aims compete
for educators' intentional effort. The question we are left with is how the conceptualization of 
aims as educational priorities brings new insight into the work of juggling between aims. 

Implications and Recommendations for Future Research
We derive several important implications from conceptualizing aims as priorities. The first 

implication is that aims are not cost-free and tensions between aims will inevitably persist. If 
competition between aims is viewed as a philosophical dispute, then aims might be reconciled at 
a theoretical or ideological level by weaving aims together into some grand, comprehensive 
quilt. However, situating the juggling of aims as an empirical reality of making choices between 
educational priorities suggests that tensions will persist and prioritizing aims will always have its
costs. 

Second, the tension and coordination between aims should be informed by research. All 
teachers, researchers, and policy makers are constantly picking their own priorities in their 
decision making and selecting their own preferred aims for their work. Consequently, there is a 
need to develop theoretical constructs in helping educators in all branches to conceptualize the 
tension and tradeoff between each aim along with an aim's relative affordances and constraints. 
To make aims an explicit object of research calls for expanding existing branches of research. 
Much of mathematics education research can be summarized as design science (see Cobb, 2007) 
in which teacher-researchers attempt to study and improve mathematics teaching and learning by
drawing from various paradigms of scientific inquiry. When researchers conduct design science, 
they choose aims somewhat freely and they study the settings in which those aims can most 
profitably be observed and improved. Given an aim that is deemed valuable a priori, what are 
the principles by which to attain it? This research is useful, but we call for new research that 
adopts a different underlying premise: Given a setting with competing aims at work, what are 
those aims, where do they originate from, how are they prioritized and negotiated, and what are 
the consequences or implications of attaining or failing to attain each aim? Such research 
intentionally surveys and coordinates different aims by addressing the "economy" behind various
priorities. For instance, not all aims are equally viable in different content areas or settings. 
Similarly, some aims can be satisfied with a small amount of intentional effort while others 
require more. Some aims have broad implications, others do not. Knowing the economy of aims 
helps researchers and practitioners to prioritize aims via a rigorously informed and justified 
process. (For interested readers, we recommend Pais (2013), Lundin (2012), and Wagner (2017) 
as some relevant work.)

The third implication is to respect educators holding different aims. This report does not call 
for a hierarchical ranking of all aims. Rather, research provides perspective to select aims more 
clearly. This proposal echoes Rorty's (1979/2009) idea of hermeneutic philosophy and Piaget's 
(2013) view that a central objective of philosophy is the "coordination between values" (p. 3). 
Research and scholarship about the aims of algebra education do not function as supreme 
guidance which teachers ought to follow, but rather as an instructive knowledge base that 
educators consult when selecting values, setting aims, and working to attain them (see Hiebert, 
1999). We respect people’s right to pursue different aims, but just as importantly, we hope every 
choice can become an increasingly informed and justified choice. 
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