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Abstract

Many different factors influence a student’s learning on their road to knowledge and discovery.  Under the right circumstances, any learner can become mathematically proficient.  This paper examines one aspect that influences a student’s success: the curriculum.  Two vastly different mathematics curricula are examined: Metro Nashville’s traditional McDougal Littell Algebra I text for Algebra and the new reformed IMP (Interactive Mathematics Program) text.  With attention given to four specific areas in teaching and learning-learners and learning, classroom environment, curriculum and instruction, and assessment- and the National Council of Teachers of Mathematics (NCTM) standards and Tennessee State standards for Algebra characteristics are explored and their effects on students learning mathematics. The following criteria helped in the analysis: concerning learners and learning, student role and application; classroom environment, structure, sociomathematical norms, and pacing; curriculum and instruction, application and teacher role; assessment, formative versus summative.  A scale from 1-5 rates each characteristic, 1 being very weak, and 5 being very strong.  The two curricula receive an overall average score based on the ratings of each characteristic.  The curriculum that helps foster students creative thinking and problem solving, autonomy, communication skills and has the highest average will be the best in producing mathematically proficient students.  Presented last are the findings and implications on learning mathematics in college and how the curriculum fosters abilities to help students succeed in college mathematics classes.   

Introduction


Mathematics is everywhere.  Embedded in the environment, mathematics occurs daily in many situations.  It convinces us to take out a loan or not, sways our opinion of candidates in a debate, allows us to communicate over thousands of miles, and it even balances our checkbooks amid trying economic times.  Whether a person is mathematically literate or not does not stop the mathematics he or she can and will see and use everyday.  There is a stigma in the United States that only some people can be successful in learning mathematics.  Malcolm (1997) refers to this as the “math gene” (p 31).  The belief is that some people have the mathematics gene and thus can be successful in mathematics or do not have the mathematics gene therefore inhibiting their success.  Reading requires similar skills and no one is concerned about a reading “gene” (Malcolm, 1997).  This idea that one can or cannot be mathematically proficient based on an uncontrollable, pre-determined item is the basis for this paper.    


In order to explore the idea of being mathematically proficient, it is important to define what it means to be mathematically proficient.  Merriam-Webster’s dictionary defines proficient as “well advanced in an art, occupation, or branch of knowledge.”  To be proficient in the branch of mathematics, one must show aptitude in ability, motivation, belief, and experience (Wertheimer, 1999).  More simply stated a mathematically proficient student excels in communication, problem-solving, independent thinking, the desire to explore problems in depth and more than what is simply asked, and exploration of mathematics through real world problems.  This paper examines one aspect on the road to becoming mathematically proficient: the curriculum, beginning with an analysis of two high school curricula: the traditional McDougal Littell Algebra I textbook used in Nashville, Tennessee and the reformed Interactive Mathematics Program (IMP) Years One and Two.  Through a matrix of qualifications developed through research on effective teaching practices, these two curricula are scored in the hopes of determining whether the traditional or reformed curriculum is better in producing a more mathematically sound learner.  The criteria used in development of the matrix cover four areas of education: learners and learning, classroom environment, curriculum and instruction, and assessment.  Specifically, the characteristics looked at in these four areas are teacher role, methods of instruction, representations, pacing and workload, class structure and norms, application, student role, and assessment and tasks.  Lastly, after the analysis, a look at students who pursue mathematics in college and the effects of the curriculum have on their success.  

As a future mathematics educator, I strongly believe that anyone can learn mathematics.  I do not buy into the notion of a “math gene.”  Students' success in a classroom relies on many teaching factors.  I believe that students who have more input in a classroom and more freedom to explore different mathematical concepts will succeed in learning mathematics.  I chose to examine a traditional Algebra I text and a reformed Algebra text in order to see which form of curriculum is more helpful in creating mathematically proficient student.  It is my belief that students who learn Algebra using the reformed IMP text will become more mathematically proficient.

Analysis Characteristics

NCTM and Tennessee standards


The analysis of these two curricula depends upon the national and state standards for mathematics.  It is with these standards curricula are developed and implemented in a classroom.  In most Tennessee classrooms, teachers are required to display the standards (Tennessee, 2008).  In analyzing the McDougal Littell text against IMP, these standards produced many of the criteria for characterization.  Based on the National Council of Teachers of Mathematics (NCTM) standards, an Algebra student should be able to understand patterns, relations, and functions, represent and analyze mathematical situations using algebraic symbols, use mathematical models to represent quantitative relationships, and analyze change (NCTM, 2004).  The Tennessee Standards are more specific and require students to recognize, represent, model, and apply numbers and operations verbally, physically, symbolically, and graphically and describe, extend, analyze, and create a variety of patterns and functions using appropriate materials and representations in real-world problems (2008).  These standards help create specific characteristics within the four areas of teaching and learning. 

Effective teaching practices

Along with the many factors that make up teaching and learning, there are many factors possible in the exploration of the effectiveness of these two curricula.  Based on research about effective teaching practices four areas of teaching and learning are explored-learners and learning, classroom environment, curriculum and instruction, and assessment.  Specific criteria focused on in each of the four areas are teacher and student roles, methods of instruction, representations, pacing and workload, class structure and norms, application, and assessment and tasks. 
Learners and Learning

Student role

A student’s role is vital to his or her success in mathematics.  Most teachers would say they want active learners and participants in their classrooms.  In fact, many teachers give a percent of the overall grade based on participation.  Whether a student is involved in a class and how much that student is involved determines if he or she has a good experience as a learner.  When students have a voice in class and are able to work collaboratively, the results are usually far superior to what an individual could do alone (Evertson & Harris, 2008; Alexander, 2006; Kauchak & Eggen, 2008).  Student participation is also important because it gives the student a sense of pride and in their work.  As Boaler and Humphreys (2005) point out, when students share in class they are more likely to take more ownership of the material.

When students take ownership of their own learning and are able to develop mathematical skills on their own, they prepare themselves to be successful when they must rely on themselves to provide necessary tools or information for problem solving. A study on student’s beliefs in a mathematics classroom found that students who rely on a teacher for most of their knowledge have the belief that they cannot do mathematics on their own (Stodolsky, Salk, & Glaessner 1991).  It is important to remember that students will not remain in the classroom forever, so their roles are only as temporary members of a class. Students do not need to be spoon-fed information, they need to learn how to discover mathematics for themselves and become autonomous. 
Important in the development of an Algebra student is the student’s ability to represent what he or she knows is various ways: with patterns, symbols, functions, graphs, or verbally (NCTM, 2004; Tennessee, 2008).  A teacher may first begin by asking a student to produce different representations.  By the end of an Algebra class, a student should produce various representations on his or her own to indicate an understanding of the material.  When a student produces these multiple representations alone and without persuasion, it is likely, they have mastered the topic at hand.  Examine, represent, apply, and communicate are verbs that define mathematics.  Enacting these verbs in the classroom and activities that are associated with mathematics implies understanding (Hill, Griffiths, Bucy, 1989).  

Application

Both the NCTM (2004) and Tennessee (2008) standards expect Algebra students to be able to understand and extend the knowledge from the classroom to the real world.  In order for this to happen, students need to acquire a variety of knowledge and skills and application of those in contexts other than basic mathematics problems.  For example, in order for students to be able to extend and understand their knowledge from the classroom to the real world they need practice not only with basic mathematics worksheets but also with critical thinking problems that challenge them. In order for a student to extend his or her knowledge to the real world, he or she needs to truly understand the material.  Dossey (1997) defines understanding in two ways and says that in order for students to apply their knowledge to real world situations they need to understand conceptually and procedurally.  Conceptual understanding consists of students developing and applying complex models in new contexts and extending their knowledge to fit new situations.  Procedural understanding is being able to develop algorithms or adapt known ones to new situations and describe how these algorithms apply to the situation (Dossey, 1997; Pirie & Kieren, 1994). 
Classroom Environment

Classroom structure and norms


Structure of a classroom and the expected norms in a classroom influence the classroom environment and thus the learning environment.  A well planned-out structure and understood norms in a classroom help students be successful.  Piagetian theory focuses on how a person’s own actions influence their learning, but no one is always alone and thus people can become heavily dependent on social environments for help (Alexander, 2006; Myers & Myers, 1995).  Twenty-five percent of what students learn in a classroom results from interactions with peers (Kauchak & Eggen, 2008).  Involvement, respect, and cultivation of students’ learning experiences come through the creation of a mathematics community.  Groups of people that work together on mathematical tasks make up a mathematics community.  Students who are able to collaborate and express their ideas and conjectures to other peers and teachers in a supportive environment are more successful than those that do not have the opportunity for collaboration (Hiebert, et al, 1997; Myers & Myers, 1995).  


Also important for students with respect to the classroom environment are the sociomathematical norms.  Yackel and Cobb (1996) define sociomathematical norms as “normative understandings of what counts as mathematically different, mathematically sophisticated, mathematically efficient, and mathematically elegant in a classroom” (p 461).  These norms are present in all classrooms regardless of the instructional choices made by the teacher.  These sociomathematical norms are important because the student’s freedom to represent his or her answer is contingent upon the accepted norms.  Expectations students have directly correlate to what the sociomathematical norms of that particular classroom entail.  The understood sociomathematical norms help students be aware of the classroom expectations and give them a voice.  With an understanding of these norms, it is important for teachers to respect students’ thoughts, examine all inquiries sufficiently, and give students freedom to explore various methods (Hiebert, et al, 1997).  Wheatley (1999) says norms for mathematically proficient students should include creativity and joy.    
   
Pacing 


Many factors influence the classroom environment.  Organization is a key factor that must be in place to have an effective learning environment.  “The use of time in the students’ instruction was a significant variable affecting how well the students performed,” and thus successful classrooms usually maintain a brisk pace (Myers & Myers, 1995).  With a brisk pace intact, students are less likely to become bored and loose motivation.  Therefore, it is important that the pace maintains a level of challenge so students do not become bored. Myers and Myers (1995) said that by maintaining a brisk pace teachers are able to set the stage for learning so students can remain focused and engaged.  


Challenging students is important when discussing pacing, but overwhelming students will not keep them focused and engaged.  If the pace needs to slow for students to grasp the ideas and understand, effective learning can still take place when this happens.  It is also important that students do not go on information overload with a brisk pace.  Finding the right pace will vary and is an art that must be worked on.  

Curriculum and Instruction

Application

Mathematical tasks should allow students to reflect and communicate their knowledge about mathematics.  In order for this to happen, tasks must be appropriate.  Tasks should support students as thinkers and creative problem solvers, while helping them to learn the mathematics (Hiebert, et al, 1997).  Hiebert (1997) sets tasks into three features: the task is an interesting problem, the task must connect with where students are in their knowledge of mathematics, and a task engages students in the appropriate mathematics skills.  A good grasp on the mathematical ideas and goals important in the development of students help teachers develop appropriate tasks.     

Application is important in the category of curriculum and instruction as well as learners and learning.  Different from learners and learning, here, application focuses on the content and depth of the mathematical tasks.   Everybody Counts reports students retain best the skills they learn from experience (Hill, Griffiths, & Bucy, 1989).  Students gain more from an approach where ideas and skills are encountered in real world situations than if they are given a dozen homework problems to practice.  A curriculum that emphasizes real world application will help students relate their knowledge of mathematics to different areas.  Having a curriculum that emphasizes real world application also satisfies one of the Tennessee standards (2008) for Algebra students.  Garfunkel and Froelich (1999) believe that good application problems should engage and challenge students, be accessible for students with different levels of mathematics expertise, and provide an experience that can last through the class and in life. 

Teacher role


One of the biggest problems teachers face is when and how much to intervene with students’ learning process.  Teachers must recognize how to assist students in experiencing and acquiring mathematical skills without helping students to abandon their own sense in favor of being spoon-fed skills (Hiebert, 1997).  In order for students to have ownership of their learning, a teacher must relinquish control of the class.  In classrooms where learning is more effective, teachers refrain from acting as the main source of information and evaluator of correctness (Hiebert, et al, 1997; Kauchak & Eggen, 2008; Myers & Myers 1995).  The majority of mathematics classrooms operate in the same way with the same general structure in which a teacher presents new mathematical information, demonstrates procedures, and then students practice.  A classroom operating this way does not express a system in which conceptual or procedural understanding is constructed.  Therefore, important in the development of students’ mathematical proficiency is the teacher allowing students to be creative and experience mathematics themselves.  


A teacher is also responsible for selecting the tasks completed by the students.  As mentioned earlier, tasks should support thinkers and their creativity while encouraging the acquisition of mathematics.  A teacher must select appropriate tasks by examining the goals created by the curriculum, students, and teacher.   In order for teachers to develop tasks that promote optimal learning he or she must consider building tasks on students’ needs, drives, goals, or personal interests and challenge students in meaningful ways while making sure the tasks focus on the relevant mathematical content (Alexander, 2006). 


Every teacher knows no student is the same, and because of this, different instructional methods are required.  One characteristic of an effective teacher is their ability to diagnose students’ academic needs and abilities and provide the appropriate instruction (Evertson & Harris, 2003).  Whether or not a curriculum lends itself to the possibility of varying instructional strategies can influence how teachers instruct.  A teacher needs to establish a supportive learning environment by allowing collaboration, experimenting, and thorough exploration of different solutions (Hirsh & Weinhold, 1999).  A teacher must have adaptive teaching styles with the understanding that different methods reach different students.  Formats of instruction that can be effective when used correctly are the use of groups: whole-group, small cooperative groups, student pairs, and centers and stations (Evertson & Harris, 2003).  As defined by Evertson and Harris (2003), whole-group instruction is the typical teacher lecture, small cooperative groups are heterogeneous groups made up based on performance, gender, race, etc, student pairs are teacher or student selected and based on learning needs, and centers and stations are teacher created with the goal of enrichment, extension, practice, application, and/or remediation.  A classroom made up of these different instructional methods and groups will help the learner to become more proficient.  

Assessment


  To know whether a student is mathematically proficient, there must be some attention paid to assessment, because feedback is essential to evaluate progress. Assessments, in the form of tests, serve many purposes.  They allow students to recognize the outcome of their studies, help teachers judge students’ progress, and provide administrators and public with the effectiveness of instruction (Hills, Griffiths, & Bucy, 1989).  Tests do these things only when designed properly.  For a test to be effective, the test must ensure a match with learning objectives and activities (Kauchak & Eggen, 2008).  Teachers use two different types of testing to evaluate student progress and their own performance.  At a specific point in time, summative assessments evaluate a student’s knowledge.  Whereas formative assessments evaluate instructional practices, so teachers can adjust instruction if necessary (Kauchak & Eggen, 2008).   Summative assessment in a classroom looks like end of unit or chapter tests or standardized state exams.  Formative assessment is “practice” in which students are usually not held accountable.  Both of these types of assessment are important in evaluating the progress students are making as well as the effectiveness of the teacher and instruction.  The article Inside the Black Box reports that formative assessment is vital in a classroom and its development can raise standards of achievement (Black & Dylan, 1998).  With copious amounts of formative assessment, teachers adapt instruction and tasks in order to help students obtain the level of knowledge necessary for the class while on they are way to becoming mathematically proficient.      
Assessing students progress is important in order to make sure students are learning the skills and knowledge expected of them.  However, judging students based only on test scores is not always accurate.  Many students have test anxiety or other learning problems, which can interfere with their test taking.  In addition, many students may simply be better at showing their knowledge with other outlets such as tasks, projects, or papers.  Typical of mathematics classrooms, however, is to rely fully on tests. 
Analysis of Curricula

Overview of curricula


Metro Nashville public schools use the McDougal Littell Algebra I text.  This Algebra I text was created by two university professors and two high school teachers.  Chapters set up this traditional text and within each chapter are different sections for different topics ranging from exponents to quadratics to radicals.  Within each chapter are various types of assessment such as skill reviews, quizzes, test preparation questions, and chapter summaries.  An important aspect of the text is the real world highlights throughout.  


Mathematicians, teacher-educators, and teachers developed the IMP curriculum.    Unlike the traditional text, IMP is a comprehensive program of problem-based mathematics that combines algebra, geometry, and trigonometry with other topics like statistics.  It is for this reason that in this paper looks at IMP Year 1 and 2, because these are the text where the most Algebra will occur.  Instead of chapters, the IMP texts are units based on a central problem.  Students can spend six to eight weeks working on one problem and the skills needed to develop it.     
Questions considered


The focus question of the analysis of the two curricula is whether the traditional McDougal Littell Algebra text or the reformed IMP curriculum produce a more mathematically sound learner.   Based on the effective teaching characteristics previously mentioned and the NCTM and Tennessee standards for Algebra, many questions developed in order to analyze the two curricula.  These questions focus on the different aspects of a classroom from each of the four categories-learners and learning, classroom environment, curriculum and instruction, and assessment as well as requirements of learners from the standards such as understanding relations and functions and representing mathematics in different ways. 


Concerning learners and learning the questions asked of the two curricula are, are students active learners?  How are students involved in the class?  Do students work collaboratively?  Do students take responsibility for their own learning and development of skills?  Can students represent their knowledge in different ways through symbols, functions, graphs, or verbally?  Do students understand the role mathematics plays in the real world and can they extend their knowledge to those situations?


Relating to the classroom environment it is important to ask, does the classroom environment foster work with peers?  Is there a sense of a mathematics community?  What are the sociomathematical norms present and are they helpful to the student’s pursuit of knowledge?  Does the class maintain a brisk pace and is this appropriate for the students and classroom?


Regarding the curriculum and instruction the important questions to consider are, do the mathematical tasks support students as thinkers and creative problem solvers?  Are the tasks interesting?  Do tasks connect with students in their learning process?  Do the tasks engage students in the appropriate mathematics skills?  Does the curriculum emphasize real world problems and are they relevant problems?  Is the teacher the main source of information?  Are their opportunities for different methods of instruction?


Assessment is trickiest to analyze, because most teachers develop their own assessments.  Nonetheless, the type of feedback each curriculum is more likely to support is important.   Would formative or summative assessment be more likely?  Do the texts lend themselves to either type of assessment?  Are learning objectives and activities clearly outlined to promote a match on the test?
Results

Table 1: 

	
	McDougal Littell Algebra I
	IMP Years 1 and 2

	Teacher Role
	3
	5

	Methods of Instruction
	4
	3

	Representations
	3
	5

	Pacing/Work Load
	4
	3

	Class Structure/Norms
	3
	5

	Application
	5
	3

	Student Role
	2
	4

	Assessment/Tasks
	4
	5

	Average


	3.5
	4.125


**Results are on a scale from 1-5.  1 being very weak to 5 being very strong**
In the analysis of these two curricula, it is impossible to know the differences all teachers and students will place on the curriculum.  Without observing specific classrooms and practices, it is impossible to know the real impact teachers and students have on the outcome of the curriculum and hope of mathematical proficiency.  McDougal Littell Algebra is a good example of an effective traditional mathematics test.   With an average score of 3.5, the text is on a typical level for mathematics texts.  However, active learning is not an important part of the text.  The layout of the text focuses on developing skills by giving students ample practice problems.  Students have no chance to develop the methods themselves.  There are very few opportunities for collaboration and students do not have a chance to be responsible for their learning.  Without being responsible for their own learning and without the push for various representations, students are less likely to produce various representations.  Real world application problems present themselves to students, but many of these are not in the actual text instead just side notes.  Therefore, students, even if they did look at the problems, would likely not grasp the full understanding and relation because the problems are not developed.  


Based on the activities laid out in the text along with the sections for practice and enrichment, McDougal Littell Algebra I does not seem to foster an environment rich in peer collaboration.  Without this, a mathematical community is difficult to achieve.  It seems, however, that there are many sociomathematical norms within the text.  For example, the idea that being able to work many problems exemplifies knowledge emerges multiple times.  One aspect of the structure this text seems to rely on to keep students focused is the brisk pace.  With each chapter divided into different sections, students are conceivably able to learn a new mathematical topic each day.  


The mathematical task presented in the text does not support creative learners.  The layout of practice problems at the end of each section, program students’ minds to only work problems.  Students see examples worked before the practice problems, further decreasing a student’s opportunity to even think.  Each chapter outlines an important goal to achieve by the end, and it is with this goal in mind students can engage in appropriate tasks that help them to learn skills in hopes of achieving the goal.  The curriculum does have real world problems in every chapter, but most are not problems students are likely interested in, and they do not require depth of the mathematical content from the section.  With the layout of this text, the teacher is also the main source of information, further perpetuating the idea of the typical math class of lecture, practice, and seatwork.  


Assessment is even more abstract here, because teachers are free to design their own assessments as long as they meet standards.  However, McDougal Littell provides practice, summaries, quizzes, and tests, so teachers do not have to be creative at all.  One aspect of assessment this text does allow for is summative.  A teacher can use the given practice problems and quizzes for practice so he or she knows the mathematical level of each student.  


Overall, the IMP curriculum rated 4.124, making it an above average curriculum.  Unlike McDougal Littell, IMP students have almost full control over their study of mathematics.  Students take hold of their learning through group activities, reflections, investigations, discovery, and writing.  IMP allows students to represent their knowledge in different ways with Problem of the Week (POW) write-ups, reflections, technological explorations, and traditional mathematics problems.  The real world application problems help students see the importance of mathematics in the world with problems relating to food, games, nature, population data, and politics.  


Everything about the IMP curriculum fosters collaboration with peers.  For each new concept-patterns, probability, variables and functions, statistics, and similar triangles-the text offers group and individual activities, exploration through technology and previous experiences, and verbal communication opportunities.  A mathematical community develops easily through the IMP curriculum, because collaboration between students encourages relationships and trust.   Sociomathematical norms emerge in IMP by the reliance on activities.  A student in an IMP class expects to do copious amounts of activities whether they are individual or group.  In addition, a sociomathematical norm present is the focus on writing.  Writing is an activity many people tend to shy away from in a mathematics class, but it is very helpful to students to reflect about their learning.  These norms are helpful to the student’s pursuit for mathematical knowledge because they enable the student various outlets to express their knowledge.  Even though IMP is a problem-based curriculum with an emphasis on just a few major problems each year, it maintains a brisk pace.  Students are learning different skills everyday though the explorations of small problems within the larger POW. Without completing twenty-five of the same-skill problems a traditional text usually offers, the pace is appropriate because students are never waiting to engage in the lesson.

One of the most important things for a mathematics student is that he or she is not spoon-fed information, but is able to develop thoughts and ideas on his or her own and in a creative manner.  The IMP curriculum and the mathematical tasks that make it up, support the students as thinkers and creative problem solvers.  Students engage and discover the mathematical skills through the exploration of problems, instead of instruction by the teacher.  Throughout the IMP text, there are real world application problems.  Not all of these problems are completely relevant, but they open students’ eyes to the mathematics around them.  Many people believe mathematics is a subject that is only important when they are in mathematics class.  However, such problems featured in IMP text require students to think about real life situations.  Year 2 deals with friends and relationships, prime time television, helicopter rescues, and shopping.  Though some of these topics may not be directly relevant to what the students are currently doing or are interested in, the problems allow them to think about their future and the world around them.  IMP is set up so the students discover the mathematics skills themselves without direct instruction from a teacher.  Classrooms where teachers are not the main source of information create a more effective learning environment.  Even though the teacher is not the direct source of information, he or she can use the text to implore different methods of instruction.  With the use of the activities laid out in the text, a teacher is able to incorporate groups, student pairs, and possibly centers and stations.  Teachers’ ability to be creative with the material is easier with a text already emphasizing various methods of instruction.  Creative lessons and activities will engage more students.    


Again, assessment is difficult to analyze because teachers have the ability to make their own judgments about appropriate tests.  Based on the layout of IMP, the text integrates the different types of assessment previously mentioned.  The teacher has the ability to assess based on class participation, daily homework assignments, POWs, portfolios, and the typical unit tests.  Judging on the curricular layout, the type of assessment that seems to be most important is formative.  With the use of so many different types of assessment, teachers can evaluate students on different levels and through different mediums, giving a well-rounded result.


With a higher average, and fulfillment of more characteristics used in analyzing the two curricula the IMP texts are better at producing a more mathematically proficient student.         

Implications

College mathematics


A topic on the minds of most parents with a student in high school is whether a program allows their student to gain admission to colleges of his or her choice.  Both McDougal Littell Algebra I and the IMP curriculum help students in the growth of mathematics, but they do so in very different ways.  A student of the traditional McDougal Littell text will be well versed in skills and procedures, while an IMP student will be more familiar with communication and problem-solving skills.  These skills fostered by the IMP curriculum will be valuable at the university level, and not just in mathematics classes.  Students who succeed in the IMP curriculum and do not attend college will also have valuable skills to help in the workplace, like the previously mentioned communication and problem solving.  Kirkpatrick (2004) states that students require a breadth and depth of knowledge that are crucial, not only to admission, but for college coursework.  Through the IMP curriculum, a student gains access to many mathematical concepts generally not covered with a traditional curriculum like the McDougal Littell text.  Statistics, probability, and linear programming are just a few of “extra” topics a student will learn through IMP.  IMP also allows for greater depth of the subject.  As students are encouraged to do their own thinking, make their own generalizations, and explore beyond the problems by asking “What if?” a he or she is able to understand the topics and problems at a greater depth.  Once in college, learning mathematics will no doubt be different for every student.  Differences in a high school mathematics class versus a college mathematics class include: homework being largely ungraded at the college level, in college, students must seek out help in office hours because professors will not be making sure a student completes every task, and time management must be managed by the student in college (Kirkpatrick, 2004).  The student is responsible for his or her learning once in college and by participating in an IMP curriculum that student will be ahead of them game in thinking creatively, problem-solving, and exploration and discovery of the mathematics on his or her own.  The implication in this paper is that a student in an IMP class will be better equipped with the knowledge to succeed in college.   

Conclusion


Through the research and analysis in this paper, the IMP curriculum proves to be better in producing mathematically proficient students.  With so many different aspects of teaching and learning, it is impossible to say the IMP is always better than a traditional text.  Perhaps in an IMP based class the teacher is apathetic towards mathematics and the students, then the effectiveness of the program would not establish itself.  Whereas, if a passionate teacher were using the McDougal Littell Algebra text and implementing various activities, group work, different methods of instruction, it is possible for students in that class to gain more knowledge that is mathematical.  

In high school mathematics students have the opportunity to learn a subject, that may at the time seem irrelevant, but will help them learn skills useful for future careers, form ideas and problem-solving techniques, and allow them to relate their knowledge to the world around them.  Students that learn mathematics through a traditional curriculum like the McDougal Littell Algebra I text are at a disadvantage in high school and further on in life.  McDougal Littell students will not have the same opportunities, as IMP students, to develop as creative thinkers and problem solvers, independent workers, and confident persons.  Within the four aspects of teaching and learning-learners and learning, classroom environment, curriculum and instruction, and assessment-the IMP curriculum gives students more opportunities to become mathematically proficient.  Opportunities present themselves throughout the curriculum through group work, problem solving, real world application problems, critical thinking about developing mathematics and asking why, and communicating their knowledge through collaboration and presentations.   


As Malcom (1997) taught us with the math gene and people’s beliefs, not many people would say that math is important and useful in their future careers or that they could be successful in mathematics.  The IMP curriculum can shatter these beliefs and help any student on their way to becoming mathematically proficient by allowing students to see the mathematics in the world and develop as learners.  Everybody Counts said it best,  “Children can succeed in mathematics.  If more is expected, more will be achieved” (p 2).
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