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Abstract
The purpose of this study is to determine the effect of pedagogy on a students'
performance on their fomrnl assessment at the end of a un_it. In the literature review
direct instruction and differentiated instruction are compared and contrasted as the
articles are synthesized to offer insight on the opposing views of instruction. In this study
two classes were taught the same content for a unit; one class was taught by direct
instruction while the other class was taught via differentiated instruction. Results
indicated that students can be successful in learning the content no matter which method
was used to convey the content. Nevertheless there were still some contrasting results
found within different factions of the students.
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Leaving the Traditional Classroom:
A Look at Direct Instruction versus Differentiated Instruction

At the University of Illinois during the 1960' s Siegfried Engelmann and Wesley
Becker were two of the first educators to research and document information regarding
direct instruction (Heward, 2000). According to Heward (2000), two major rules
underlie direct instruction: (1) teach more in Jess time, and (2) control the details of the
curriculum. However, Tomlinson, Brighton, Hertberg, McCallahan, Moon, Brimijoin,
Conover, and Reyno lds (2003) found that in today's educational system there is an
emphasis on heterogeneity and special education inclusion, combined with an increase in
cultural diversity in classrooms which makes the challenge of serving academically
diverse learners in regular classrooms seem an inevitable part of the teacher's role. With
this burden put upon teachers to ensure the education of all students, comes a need to
d.ifferentiate how the content is taught (Tomlinson et al., 2003). As a result the need for
responsive instruction as opposed to a traditional pedagogy may lead to a change in the
educational system as it is known (Tomlinson, et al., 2003).
Direct instmction was defined by Magilaro, Lockee and Burton (2005) as " an
instructional model that focuses on the interactions between teachers and students. Key
components of direct instruction include modeling, reinforcement, feedback, and
successive approximations" (p. 41 ). This type of teaching style is still used in the

classroom today and whether or not it can be useful under certain conditions will be
explored thoroughly in this study.
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With Howard Gardner's (1983) Frames of Mind came the birth of the multiple
intell igences theory (Armstrong, 1994). The idea that people have a single intelligence
which French psychologist Alfred Binet had conjectured and labeled "g" for general
intelligence, was countered by Gardner who developed a set of eight c1iteria as to what
counts as intelligence (Gardner, 2005). It was from the idea of these eight intelligences
that differentiated instmction started to make its way into educational discussions,
although history shows that differentiated instrnction has been around for thousands of
years.
The idea of differentiated instruction has been around since the time of the ancient
Greek philosopher Socrates. Only during his time they did not refer to his Socratic
Seminars as a means of differentiated instrnction. The Socratic method of teaching is
based on Socrates' theory that the teacher should use questioning to guide the discussion
to the subject matter, with the process as important as getting the correct answer
(Koellner-Clark, Stallings, & Hoover, 2002). The use of questioning to clarify and
extend students' thinking creates an inquiry-based learning environment which is a form
of differentiating instrnction (Koellner-Clark et al. , 2002). Socrates' idea of Jetting
students learn via discovery has come to the forefront of the educational community
today (Koellner-Clark et al., 2002).
Consider Jean Piaget's philosophy of constructivism (Capon & Kuhn, 2004)
w here the students construct knowledge as a result of their actions with the environment
whether it be physical or mental (Harlow, Cummings & Aberasturi, 2006). Along with
John Dewey's philosophy of pragmatism (Koellner-Clark et al., 2002) which allows
students to bring situations they have experienced outside of the classroom into daily
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classroom discussion (Heaven, 2007). Combined with Lev Vygotsky's idea of the zone
of proximal development (Kapusnick & Hauslein, 2001) that places students on the verge
of academic independence in an environment slightly beyond their competence with
assistance from a peer tutor or an adult to give them the help so that they may reach
beyond their current competence level (Lynch, 2007). All of these educational
philosophies lend themselves to the idea of learning by questioning, wbjcb carries with it
a very Socratic flavor. The ideas conceptualized by these men are studied tirelessly by
education majors worldwide today, and the methods so thoroughly described by the
forefathers of education are implemented in dail y school settings.
Are the forefathers of education correct in their teaching through exploration
ideas with minimal direct instruction or will students find more academic success when
they are taught solely by direct instruction? It is this question which invigorates the quest
to see how students can best be taught and maximize their academic potential.
This study will investigate direct instruction, its influences in today's classroom
and outcomes as a result of using direct instruction. Differentiated instruction will also
be investigated along with the rationale behind differentiated instruction and examples of
differentiated instruction. The results of using both pedagogies will be thoroughly
analyzed and compared to see if either lends itself to be of greater use in the classroom.

Traditional Classroom l 0
Literature Review

The essential question asked by educators of themselves is: What will it take to
modify instruction to ensure that all learners come away with an understanding that lends
itself to the next phase of learning (Tomlinson, 1999). There is no simple answer to the
aforementioned question. The research will point in a variety of directions which lends
itself to situational-based answer system. CuJTently, the role of direct instruction has
diminished as a means of teaching students while the idea of differentiated instruction has
come to the forefront of the educational means of instruction. This is not to say direct
instruction is dead, as it is used to close the educational gaps faced by at-1isk students
(Grossen, 2004). However, responding to a variety of student needs, backgrounds and
learning styles (Heacox, 2002) just may be the new diiving force in education. This
literature review will investigate direct instruction, its influences in today's classroom
and outcomes as a result of using direct instruction. Differentiated instmction, the
rationale behind differentiated instruction along with examples of differentiated
instruction will also be explored thoroughly in this literature review.

Direct Instru.ction

The teaching pedagogy of direct instruction has enjoyed renewed prominence
over the past several years (Mac Iver & Kemper, 2002). Direct instruction as a whole-

school reform initiative grew out of the earlier instruction of Engelmann and his
associates who developed the Direct Instruction System for Teaching Arithmetic and
Reading program in the l 960' s (Mac Iver & Kemper, 2002). In order for direct
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instruction to be successfu l research shows that three steps must be followed: first,
modeling the problem; second, a detailed explanation of bow a solution was reached; and
third, and most important, practice with immediate feedback. Magilaro et al. (2005)
defined direct instmction as " ... an instructional model that focuses on the interaction
between teachers and students" (p. 41). Key components of direct instmction include
modeling, reinforcement, feedback and successive approximation (Joyce, Weil, &
Calhoun, 2000). Kirschner, Sweller, and Clark (2006) define direct instructional
guidance as " ... providing infom1ation that fully explains the concepts and procedures
that students are required to learn as well as learning strategy support that is compatible
with human cognitive architecture" (p. 75). The common thread that brings together
these three pieces of literature is that they all include modeling, explanation and finally
practicing the procedure. This idea is fmiher supported by Flores and Kaylor (2007) who
stated, "The premise of Direct Instruction is that all students can learn with appropriate
instructional design and implementation" (p. 85). In their research Flores and Kaylor
observed a classroom in which the teacher used direct instrnction. "The teacher used
modeling, guided practice, independent practice, and cumulative rev.iew. The students
who participated in direct instruction outperf01med their peers on the informal and formal
measures" (Flores & Kaylor, 2007, p. 86). Maccini, Gagnon, Mulcah and Leon (2006)
conducted similar research in which the teacher used direct instruction which consisted of
" ... five key components (a) review of previously learned skills; (b) teaching content
using modeling, guided and independent practice; (c) monitoring student performance
and providing feedback to students; (d) providing corrective feedback and use ofreview
and reteaching when needed; ( e) use of cumulative review" (p. 215). This gave further
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evidence that supported the three mainstays of direct instruction which act as a catalyst
for success in the classroom.
The reasoning behind direct instruction as given by Kirschner et al. (2006) is to
make sure "that novice learners should be provided with direct instructional guidance on
the concepts and procedures required by a particular discipline and should not be left to
discover those procedures by themselves" (p. 75). In concunence with Kirschner et al.
(2006), Magliaro et al. (2005) discussed how the direct instruction model should be
presented with the idea that the designer can and should use the model effectively based
on appropriate assessment of learners, content, context, and task at hand. This was in
opposition to those who believe that people learn best in an unguided or minimally
guided environment, where one must discover or construct the essential information for
themselves (Kirschner et al., 2006). Kirschner et al. (2006) followed up this statement by
stating, "Minimally guided instruction is likely to be ineffective" (p. 76). According to
Magliaro et al. (2005) few educational models have been researched as extensively as
direct instruction, including the largest educational evaluation ever conducted comparing
it with twelve other models, across nearly 30 years, and involving 175,000 students at
180 sites. " .. . Direct Instruction was found to be effective and superior to other models in
everything from learning engagement to achievement to student affect" (p. 42). Research
by Flores and Kaylor (2007) was consistent with Magiiaro et al. who found that direct
jostruction demonstrated decreases in off-task behavior and increases in student

engagement. Much of the literature thus far has dealt with direct instruction in the
classroom and its positive effect on testing and student learning. Direct instmction is also
used in developing literacy for students.
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Sinatra (2000) stated, "Direct instruction in text organizational patterns before,
during, or after reading improves comprehension, strengthens content understanding and
report writing" (p. 266). Keaton, Palmer, Nicholas, and Lake (2007) support the
statement made by Sinatra by saying, "Direct instruction teaching methods have been
found to promote the acquisition of literacy in developing readers" (p. 229). There is
empirical evidence supporting the use of direct instruction to acq uire literacy and as a
general pedagogy in the classroom to support the education of sh1dents (Keaton, 2007).

Influence of Direct Instruction
According to the literature, direct instruction has the greatest influence on
students with special needs. Grossen (2002) stated that "During the last two decades,
research and development efforts in education bave focused on the goal of closing the
gap between students with disabilities and general education students. The Direct
Instruction model has emerged as one of the most successful models for accomplishing
this goal" (p. 241 ). Also, in accordance with the literature, besides being used for special
education students, direct instruction has been a useful instructional tool in educating
those students who are considered to be at-risk (Grossen, 2004). There are a number of
characteristics which defi ne a student who would be considered at-risk. The research by
Flores and Kaylor (2006) dealt with students who were identified as at-risk for failure in
mathematics. Grossen (2004) studied the direct instruction model and its use at a high-

need school district in Sacramento, California called Charles M. Goethe Middle School.
The following is a description of the school:
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For years, Goethe Middle School had the reputation of being the poorest
performing school in one of the poorest perfom1ing districts in California. Fortyeight percent of Goethe's seventh- and eighth-grade student body read at or below
the fourth-grade level. The average percentile score in reading was the eighth
percentile for a seventh grader and the sixth percentile fOT an eighth
grader. .. 65.7% of the students lived with families receiving Ajd to Families with
Dependent Children, 87% received free- or reduced lunch ... The three largest
population groups (African-American, Hispanic, and Hmong) were fairly
represented and prone to racial conflict .. .The Middle School faced all of the most
serious problems that middle schools serving large numbers of at-risk students
face across the nation. (Grossen, 2004, p . 163)
The direct instruction model would be used at the Goethe middle school which had the
worst conditions imaginable for a producti ve learning environment.

In Maccini et al. (2006) research was conducted on how to best carry out math
instruction to students who are located in a juvenile commitment facility. The facility
researched by Maccini et al. was located in a large metropolitan area, where youths
ranged in age from twelve to eighteen. Eighty committed youth were enrolled in the
educational program, with 40% (n = 32) of the student population receiving special
education services.
The influence of direct instruction reaches well beyond the spectrnm of at-risk

students. D irect instruction has come under intense observation by educators in recent
years with the development of differentiated instruction. Mac Iver and Kemper (2002)
discussed how much of the research noted that positive outcomes for direct instruction
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were based on special education student populations. As a result of this data Mac Iver
and Kemper focused their article on studies of direct instrnction and in reading among
regular education students. Chung's (2004) research investigated the effectiveness of two
theoretical models, constructivism and traditionalism, on third grade students' academic
achievement in establ ishing mathematical connections in learning multiplication basic
facts. Twyman, McCleery, and Tindal (2006) took two groups of middle school students
who were taught United States colonial history during a five-week period using two
different instmctional strategies. In the experimental group, concepts and problemsolving strategies were explicitly taught; in the control group, content was presented
using lectures and reading (Twyman et al., 2006). Ryder, Burton and Silberg (2006) took
the study of direct instrnction even further by conducting a three-year longitudinal study,
where the authors examined the effect of direct instruction on students' reading
achievement, teacher perceptions, nature of the classroom, and special education refenal
rate. Keaton et al. (2007) conducted a study on emergent literacy development. This
research was very similar to Chung's (2004) in that both researchers were tlying to see
how the use of direct instrnction can be used to teach emergent literacy and mathematical
development. Whether it was for research purposes, educating students with special
needs or trying to save those students who have been labeled at-risk, the positive results
of the use of direct instruction as pedagogy are incontrovertible.

Outcomes of Direct Instruction

Flores and Kaylor (2007) used direct instruction on the premise that all students
can learn with appropriate instructional design and implementa6on. They continued by
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stating, "The efficiency of this methodology is particularl y beneficial for students with
disabilities, who have many learning needs but little time to address them" (p. 85). The
study, however, was conducted on students without disabilities who were at-risk for
failure in mathematics. This particular group of seventh graders had failed the annual
state assessment in mathematics two or more times (Flores & Kaylor). The mean
performance on the pre-test for the fractions unit was a 20% (Flores & Kaylor, 2007).
The unit on fractions would be taught using direct instruction and the post-test results
yielded a mean of 77%. However, Flores and Kaylor were qui ck to note that three
students perforn1ed worse on the post-test This generates a slightly contradictory result
after considering the overwhelming improvement in the mean score of the exams.
Although the quantitative data is an outstanding source of reference, the literature also
points to a significant qualitative data. According to Flores and Kaylor (2007):
Students appeared to be more engaged in the fraction instruction using Direct
Instruction. _.There were more instances of students responding, correct responses
and on-task behavior and fewer instances of off-task behavior when students
participated in the Direct Instruction group. __ (p. 90)
The major significance from this study is the improved on-task behavior and the
lack of off-task behavior which is supported through the Magliaro et al. (2005) model of
direct instruction.
In Grossen (2002, 2004) the use of direct instruction was put to the test inside one

of California's lowest perfonning middle schools in one of the lowest performing
districts in northern California at the time of the study. In order to improve the literacy of
the students in the middle school the Goethe school staff made reading a required subject
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for all students (Grossen, 2004). This reading class would be taught using direct
instruction during the last period of the school day for the entire year. Grossen (2004)
described the study as fol1ows:
In the first year of the study, the middle student at Goethe improved by two grade
levels the first year in both reading comprehension and mathematics. The middle
student in reading moved from the fomth-grade level to the sixth-grade level, and
the middle student in math moved from the fifth-grade level to the seventh-grade
level. No differences in performance were found between seventh-and eighthgrade students ... On the pre-test, only 22% of the students read at their
approximate grade level (grade 7 or higher); on the post-test, this number had
doubled to about 47%. (p. 167)
During the second year of the study, results were similar in that students showed a
two-year gain for one-year of instruction in reading and mathematics (Grossen, 2004).
The third year of this program, Goethe started to become recognized for its staggering
improvements in the areas of literacy and mathematics and the people at Goethe hu-ned
their attention to developing an efficient model for training and replication for schools
under similar circumstances (Grossen, 2002). With a bleak staiting point, the Goethe
middle school efficiently used direct instruction to overcome dire academic
circumstances and succeed academically. A final point from Grossen and the Goethe
model was lhal during the period in which the students were taught with direct instruction
there were rarely any referrals for behavior issues. This correlated with Magliaro et al.
(2005), and Flores and Kaylor (2007), in that all studies have shown a lack of off-task
behavior.
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The Maccini et al. (2006) article focused on the academic needs of those students
who are in a Juvenile Correctional School. Many of these students are special needs
students that suffer from emotional disturbance and various learn ing disabilities.
Following their outline for direct instruction " the direct instruction approach of five key
components ... " (Maccini et al. , 2006, p. 215) discusses how the cumulative review
supports maintenance of student skills; time allowed for students to complete guided
practice, while monjtoring their perfo1mance and providing immediate feedback and
positive reinforcement. For students with emotional disturbances and learning
disabilities the constant support, monitoring and positive feedback is essential in keeping
students focused on work that has not yielded much success in the past (Maccini et al.,
2006). At the conclusion of the lesson, independent practice is given out so students may

continue practicing. This repetition of skills is crucial for students with difficulty
retaining infonnation and a great model for direct instruction.
In Twyman et al. (2006) a five-week study was conducted on two groups of
middle-school students who were taught United States colonial history during a fiveweek period using two different instructional strategies. In the experimental group the
direct instruction model was followed precisely: (a) began each day with a review of the
previous lesson, (b) scaffolded the instruction of new lessons incrementally, (c) provided
opportunities for guided and independent practice (with correct and feedback), and (d)
t;uuuucted weekly reviews (Twyman et al., 2006). Students in the control group were

provided with a more traditional, textbook-based approach to instruction that included (a)
introducing the lesson and day's task, (b) group and teacher reading of a portion of the
day's next passage, (c) individual silent reading of the remaining day' s text, and (d)
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completing text comprehension questions (Twyman et al., 2006). The study focused on
declarative knowledge tasks measuring factual content knowledge and domain
vocabulary acquisition; procedural knowledge was measured with problem-solving
essays (Twyman et a.I., 2006). Although results were statistically insignificant when
comparing the two groups' results on the factual portion of the tests, there was an
overwhelming amount of evidence supporting the use of direct instruction on the
vocabulary test, as well as the problem-solving essays. In the vocabulary portion there
was nearly a 6.5 to 1 vocabulary acquisition ratio from the experimental group compared
with the control group (Twyman et al., 2006). Twyman et al. (2006) discusses how the
results from the problem-solving essays support the effectiveness of direct instruction in
enhancing students' skills in applying conceptual knowledge by integrating information
allowing teaching and learning to be equally represented. As a result, students in the
experimental group showed significant improvement in transferring their conceptual
knowledge in their responses (Twyman et al., 2006). From this research one can
conclude how using direct instruction (even for just five weeks) can increase relational
thinking and problem solving with reference to concepts learned with middle school
students. Thus far, numerous ex amples have been given in the literature supporting the
use of direct instruction with adolescents and those students labeled "at-risk."
Direct instruction was helpful to adolescents and at-risk students now the
literature poiuls tu the use:: u[ tlire::d instruction un nuvi<.;e kame::rs. Re::seard1 dune by

Keaton et al. (2007) and Mac Iver and Kemper (2002) was unique in that it invol ved
using direct instruction with kindergartners. Both Keaton et al. and the Mac Iver and
Kemper studies expressed the academjc significance of starting direct instruction in
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kindergarten with the Mac Iver and Kemper article discussing the long tem1 effect of
having direct instruction in kindergarten. Keaton et al. (2007) supported the use of direct
instruction in the acquisition of literacy by emergent readers. In Keaton et al. direct
instruction was used to educate a class of regular education kindergarten students. It is
imperative to note that in the Keaton et al. (2007) research all learners made significant
gains in various reading categories. Students who were injtially the academically lower
students saw significant gains in identifying letter sounds and in appl ying letter-sound
knowledge to making spelling approximations. The kindergarten students with the
highest academic abi li ties initially made the greatest gains in sight word recognition
(Keaton et al., 2007).
Mac Iver and Kemper's (2002) article looked at the long range effect of direct
instruction on students' academic progress. In their research Mac Iver and Kemper noted
findings in willch three groups of students' standardized test scores were followed.
Group one, the control, was taught with various forms of direct and differentiated
instruction from kindergarten through third grade; group two was taught with direct
instruction from first through third grade; and group three was taught by means of direct
instruction from kindergarten through third grade (Mac Iver & Kemper, 2002). Their
findings were that students with four years of direct instruction (including kindergarten)
significantly outperfo1med control students on the Metropolis Achievement Test (MAT)
for reading at the end of third grade, whereas there was no difference between control

students and those students who had experienced just three years (first through third
grade) of direct instrnction (Mac Iver & Kemper, 2002). The findings by Mac Iver and
Kemper are consistent with the Ryder et al. (2006) article in which Ryder et al. examined
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the use of direct instruction on students' reading achievement. The conclusions drawn
from the Mac Iver and Kemper (2002) in that" ... there was no difference between control
students and those students who bad just experienced just three years (first th.rough third
grade) of direct instruction" (p.109) were supported by research done by Ryder et al.
(2006), whose results of a longitudinal study on the effects of direct instruction on
students from first through third grade yield statistically insignificant results.
Ryder et al. (2006) examined the effect of direct instrnction on students ' reading
achievement. The participants of the research conducted by Ryder et al. (2006) were
from Milwaukee Public Schools (MPS) and Franklin Public Schools (FPS).
Approx imately 98% of the students at the three MPS schools were African-American,
95% of those students qualified for free lunch; whereas 86% of the students were
Caucasian in the four FPS schools and only 10% qualified for free lunch (Ryder et al,
2006). The results attained showed that students who received direct instruction during
their first-grade year displayed less growth in reading achievement from year to year
compared with their non-direct instruction counterparts (Ryder et al. 2006). These results
were similar to the results attained by Mac Iver and Kemper (2002), although their
research showed no difference. Ryder et al. (2006) actually saw a deficiency in the
reading abiJjty of students who received direct instruction from first tlu-ough third grade.
The research conducted by Ryder et al. (2006) led to the questions: What if they had
started teaching the students from kindergarten through third grade? Would the results

mirror that of the Mac Iver and Kemper study?

Other Solutions
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It seems as though in order for direct instruction to be successful in educating
novice learners it is best to start when those students are in kindergarten and continue the
use of direct instruction from that point. This was supported by Mac Iver and Kemper
(2002), who give empirical evidence for the use of direct instruction from kindergarten
through third grade and the positive test results achieved by students on standardized
tests. The research done by R yder et al. (2006) also gave additional support in that the
effects of direct instruction from first through third grade hold minimal significance in
student achievement compared with those students taught by non-direct instruction
methods. Chung's (2004) article further supported this idea through his research
conducted on comparing constructivist and traditionalist approaches to establishing
mathematical connections in learning multiplication to four classes of third graders. For
one unit comprised of ten lessons, two classes were taught using a constructivist approach
while the other two classes were taught using direct instruction. Results from the three
tests which all students took revealed that both teachjng techniques increased the
students' multiplication skills and understanding of the multiplication concept which
involves basic facts 0 to 5 (Chung, 2004). ln concw·rence with Ryder et al. (2006) and
Mac Tver and Kemper (2002), results from Chung (2004) yielded no statistical difference
between two groups of students with respect to their achievement of multiplication
concepts and skills. After seeing how little effect or possibly negative effect direct
instruction can have on students' educational development, educators must fomrnlate a

new plan to ensure the academic success of America's next generation. This leads to
adjusting instruction to fit the skills and experience level of each student in the
classroom, better known by educators as differentiating instruction (Smutny, 2003).
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Differentiated Instruction
The idea of present-day differentiated instruction has been around for thousands
of years dating back to the time of Ancient Greece and the Socratic Seminars held by the
Philosopher Socrates. So even though much of the literature talks of differentiated
instruction as though it is a novel idea the truth is quite the contrary as its roots are deeply
imbedded throughout educational history.
The new principles of differentiated instruction are founded upon Howard
Gardner's (1983) theory of Multiple Intelligences, which were introduced in his book

Frames of Mind: The Theory ofMultiple Intelligences. Since the early l 980' s, inclusion
effo11s have challenged all educators to modify curriculum and instmction to meet
diverse learning and behavior needs in the classroom in lieu of Gardner's multiple
intelligences (Hoover & Patton, 2004). Gardner (2005) defined multiple intelligences as
follows:
1. Linguistic Intelligence: the intelligence of a writer, orator, journalist.
2. Logical mathematical intelligence: the intelligence of a logician,
mathematician, scientist.
3. Musical intelligence: The capacities to create, perform, and appreciate music.
4. Spati al intelligence: The capacity to form mental imagery of the world-the
large world of the aviator or navigator, or the more local world of the chess
player or the surgeon-and to manipulate those mental images.

5. Bodily-Kinesthetic intelligence: The capacity to solve problems or fashion
products using you whole body, or parts of your body (i.e. athletes, dancers
actors, craftspersons, and, again, surgeons.)
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6. Interpersonal intelligence: involves the understanding of other persons-l1ow to
interact with them, how to motivate them, bow to understand their
personalities etc. (i.e. business people, teachers, politicians etc.)
7. !ntrapersonal intelligence: is the capacity to understand oneself.
8. Naturalist intelligence: involves the capacity to make consequential
distinctions in nature-between one plant and another, among animals, clouds
etc.
9. (Speculative) Existential intelligence: ' intelligence of big questions' i.e.
chi ldren ask the size of the universe, adults ponder death, love, conflict, the
future of the planet etc. (pp. 7-9)
Gardner (2 005) continued by making one of his most critical points: that no two
individuals have exactly the same profile of intelligences, not even identical twins.
Educators have taken the research of Gardner and developed pedagogy which accounts
for individuals' needs, styles and interests, called differentiated instruction.

Defined

Heacox (2002) defined what it means to differentiate.
Differentiating instmction means changing the pace, level, or kind of
instmction you provide in response to individual learners' needs, styles or
interests. Differentiated instruction specifically responds to students' progress on

the learning continuum - what they already know and what they need to learn. It
responds to their best ways of learning and allows them to demonstrate what
they've learned in ways that capitalize on their interests. (p. 1)
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Adams and Pierce (2003) add that differentiating instruction involves structuring a lesson
at multiple levels so that each student has the opportunity to work at a moderately
challenging, developmentally approp1iate level. Adams and Pierce (2003) continue by
stating that differentiating instruction can occur on three levels: differentiating content
(what you want students to learn), process (the way students make sense out of the
content), or product (the outcome at the end of a lesson, lesson set, or unit-often a
project). Tomlinson (2003) supports the aforementioned statements by reiterating that
the goaJ of a differentiated classroom is to plan actively and consistently to help each
learner move as far and as fast as possible along a learning continuum. Another factor in
the push for differentiated instruction is the amount of diversity in classrooms today
exemplified by inclusion classroom settings which put special education students into the
same classroom with regular education students. Tomlinson et al. (2003) describe a
present-day classroom:
Seated side by side in classrooms are students with identified learning problems;
highly advanced learners; students whose first language is not English; students
who underachieve for a complex array of reasons; students from broadly diverse
cultures, economic backgrounds, or both; students of both genders; motivated and
unmotivated students; students who fit two or three of these categories; students
who fall closer to the template of grade-level expectations and norms; and
students of w idely varying interests and preferred modes ofleaming. (p.119)

This point is further supported by Mastropieri, Scruggs, Norland, Berkeley, McDuffie,
Tornquist and Connors (2006) when they talk about the ongoing challenge for incJusive
classroom teachers in meeting the instructional needs of all learners, especially when
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content is challenging and when student needs are diverse. Given the literature thus far it
is easy to see that there are a multitude of complexities involved with differentiating
instmction, but Tomlinson (2003a) sum1ises the process in two words: responsive
instruction (Tomlinson, 2003a). This undoubtedly characterizes what it is to
differentiate, and the literature next takes a closer look as to the questions surrounding
differentiation.

Rationale

The textbook answer as to why educators differentiate is found in Gardner' s
explanation of the multiple intelligences and the need to address all learners at different
levels of academic readiness and learning style. The scientific answer to this question is
addressed by Kapusnick and Hauslein (2001).
When a student experiences a learning situation, the brain responds with a release
of the chemical noradrenaline. Students who feel intimidated and rejected
because their level of readiness is over-challenged have an over production of
noradrenaline, causing the brain to be over-stimulated. Attention is diverted from
learning and focused on self-protection, resulting in misbehavior or withdrawal ,
with more time being spent on learning to cope rather than learning concepts.
Conversely, if student readiness is beyond what is needed for a particular task, the
brain is, quite literally, not engaged, releasing fewer neurochemicals. (p.156)

This is supported by DiMartino & Miles (2005), when they discuss the ultimate goal of
educators: to make sure that students are experiencing an enjoyable learning expe1ience
and it is differentiated instruction pedagogy which allows educators to engage all types of
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learners. Differentiated instruction is unique in that it recognizes a range of intelbgences
(Gardner's multiple intelligences) and each student can capitaJize on strengths, receive
remedial help for areas of weakness, and compete with previous achievements (Smutny,
2003). Edybum (2004) reiterated this quality of differentiated instruction by discussing
how the philosophy is based upon learning that focuses on designing instmction in ways
that enable students to be successful. Whenever educators can engage a classroom of
students it is an accomplishment in and of itself, but what does it take to be able to utilize
differentiated instruction in the classroom successfully?
The answer to the above question is simply ... time. In order to differentiate
instmction in the classroom the teacher must be aware of the specific needs of students
with whom they are working, which literature acknowledges takes time. Hoover and
Patton (1997) identify four necessary elements for addressing effective implementation
and differentiation of curriculum and instruction:
1. Content-specific subject-area skills and knowledge associated with each

curriculum standard (i.e. content standards)
2. Instructional strategies-various techJ1iques or methods used to assist students in
acquiring content and managing behavior.
3. lnstructional settings-includes small groups, independent work, paired learning,
and large groups.
4. Student behavior-students' abilities to manage and control their own behaviors

within a variety of learning situations and grouping in the classroom.
(p. l 0-11 )
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Eight years later and in concurrence with Hoover and Patton (1997), Powell and
Napoliello (2005) cite their four keys of differentiating instruction:
•

Deep knowledge of the student as a learner;

•

Deep knowledge of the content of the curriculum;

•

A broad repettoire of instructional strategies; and

•

A willingness to engage in collaboration planning, assessment, and
reflection. (p. 53)

Both articles state these four key points as the mainstay by which differentiated
instruction is based. In order for differentiated instruction to occur it undoubtedly takes
time, but the other key element which will be discussed is the "buy-in" factor. Research
shows that success with differentiated instruction requires faculty buy-in; this can be
facilitated by administrators and seen through by professional development opportunities
for those educators involved.
Many school districts have implemented a differentiated instruction approach to .
educating their students. With this came many reservations from faculty members.
However, Lewis and Batts (2005) addressed those fears when they stated, "adjusting the
curriculum does not mean changing the curriculum" (p. 27). This is a common
misconception by educators when their employing district is changing to a differentiated
instruction approach to teaching. Differentiated instruction is a daunting task for any
teacher and it practically cries out for helpers (Smutny, 2004). Research shows that
school administrators implementing differentiated instruction recognize that considerable
time and combined efforts with teachers and parents are essential for success (Kapusnick

& Hauslein, 2001). This is in agreement with Lewis and Batts (2005) who recently
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researched a school district that implemented differentiated instrnction into their schools.
To begin with, teachers, administrators and parent-teacher association members attended
a two-day midsummer retreat dedicated to differentiated instruction. Teachers attended
workshops and seminars throughout the course of the first two years of implementation.
Twice-a-month facu]ty meetings were devoted to differentiation. This encompassing
support helped to build the confidence of the faculty who began sharing ideas with one
another and, in turn, student engagement and success increased (Lewis & Batts, 2005).
When implementing differentiated instmction it is best to start small and aim for gradual
change as opposed to trying to revolutionize teaching methods (Smutny, 2003). There
are many fonns of differentiated instruction, and the research wi ll take a closer look at a
few of the methods most commonly practiced in the classroom today.

Types of Differentiated Instruction

When differentiating instrnction it is important to remember that the
differentiation can occur at three levels: students' readiness, learning profile or interests
(Adams & Pierce, 2003). A significant amount of literature points to tiered learning,
compacting, problem-based learning (PBL), and multiple intelligences as the commonly
used points of reference from which to differentiate instruction.
Teachers use tiered activities so that students focus on essential understandings
and skills but at different levels of complexity, abstractness, and open-endedness

(Tomlinson, 1999). Smutny (2004) corroborated the definition by stating, "The idea
behind tiered activities is that all students-regardless of differences in ability, skill, and
experience-can focus on the same learning goal..." (p. 7). Hughes (1999) tiered her
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lessons based on students ' readiness. She states, " Providing ... opportunities as part of my
dai ly 1essons appears to best meet the needs of the high-ability students within my regular
ed ucation classroom" (p. 285). The following is an example lesson from Smutny (2004)
where point of view is being taught to a language arts class.
Group 1: Kids write desc1iptions of themselves as though they are a character in a
popular fairytale and what they think of the other characters in the story.
Group 2: Kids take it a step further and write an essay on how they, as this
character, feel about the whole story. Whose story is it? Do they agree with it?
Group 3: Taking it even further, kids choose a character and write a fracture
fairytale based on this character's point of view. (p. 7)
Compacting is a form of differentiated instruction which allows students who
have mastered content to explore the content further via an independent project which is
given by the teacher and comes with guidelines and due dates. Compacting assumes that
some children, because of prior experience, high ability, high motivation, interest or
learning outside of the classroom, may possess knowledge and skills that places them at a
different level than other classmates (Smutny, 2003). Tomlinson (1999) adds that
compacting begins with a focus on student readiness and ends with an emphasis on
student interest. Compacting usually ends with a learning contract and a timeline for the
student to follow (as to when to nun in) assignments (Smutny, 2003; Smutny 2004).
Assignments associated with compacting are usually a more accelerated, more complex

version of an assignment; another assignment in the same subject but in the child ' s area
of interest; or an independent project of the student' s choosing (Smutny, 2004).
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Problem-Based Leaming puts the onus on the students to develop the meaning of
their investigations. The teacher will present the students with an unclear, complex
problem to solve and the students must define the problem, seek additional information to
answer the problem, derive solutions and assess the effectiveness of their found solution
(Tomlinson, 1999). In research done by Capon and Kuhn (2004) there were two classes
of students trying to attain their Master of Business Administration degree. One class
was taught using problem-based learning for one concept (concept # 1) and the other
concept (concept #2) was taught where lecture/discussion was the exclusive method
(Capon & Kuhn, 2004). ln the other class the matching of the concept and method
(problem based or lecture/discussion) was reversed (Capon & Kuhn, 2004). The results
from Capon and Kuhn (2004) were as follows after two assessments:
At the initial assessment, the lecture/discussion group showed superior learning
for 1 concept and the groups performed equivalently for the other concept. At the
later assessment, however, the 2 groups showed equivalent ability to access each
of the concepts, but each group showed superior explanation of the concept which
they had experienced with problem-based learning. Results support the
hypothesis of integration of new information with existing knowledge strnctures
activated by problem-based experience as the mechanism by which problembased learning produces its benefits. (p. 61)
One conclusion as a result of this experiment was problem-based methods promoted

active engagement, but lecture methods allowed more material to be covered (Capon &
Kuhn, 2004). This seems to be a logical conclusion, but results from the assessments are
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irrefutable in that the concepts experienced through active participation yielded a betterquality response from the students.
Howard Gardner (1983) contributed greatly to the awareness that students vary in
intellectual preference and strengths. This was also supported by Tomlinson (1999).
Gardner's eight documented intelligences (the ninth intelligence-existential intelligence is
speculative to this point) have opened up educators' thinking to the fact that every student
does not learn the same and thus, the need to differentiate instrnction. It is the teacher's
job to discover what these are and then teach to students' strengths (Smutny, 2003),
which has been mentioned, takes time. Campbell and Campbell (1999) researched six
schools, all of which had claimed to have implemented multiple intelligence programs for
five or more years. The schools that were involved in the study were very diverse in
nature and are described by Campbell and Campbell (1999): Russell Elementary School
in Lexington Kentucky, 94 percent of its population on free and reduced lunch, and 65
percent African-American students; Expo for Excellence Elementary Magnet School in
St. Paul, Minnesota, 50 percent of the students are minority and 35 percent are limitedEnglish-proficient; The Key Learning Community in Indianapolis, Indiana, 50 percent
minority students and nearly half on free and reduced lunch; Skyview Junior High School
in BotheJI, Washington, houses three levels of special needs students: profound and
medically fragile, self-contained and those included in a regular classroom; Lincoln High
School in Stockton, California, 50 percent are minority, 26 percent are on free and

reduced lunch and 13 percent limited-English-proficient; and Mountlake Terrace High
School in Mountlake Terrace, Washington, 25 percent minority, thirteen percent on free
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and reduced lunch. The results attained by the students of these schools are irrefutable, as
described by Campbell and Campbell (1999):
At the inner-city Russell Elementary School students scores have doubled on
Kentucky's state test and the discrepancy between black and white student scores
have disappeared. At the inner-city EXPO, students' scores on the new
Minnesota basic skills tests were among the highest in St. Paul and on the
standardized Metropolitan Achjevement Tests, EXPO students significantly
outperformed their peers locally and nationally. Students at Skyview
outperformed their state and national peers by 20 percentage points in reading,
language arts, and math. At the Key Learning Community, 61h, 7t11, and

8th

graders

score at grade level or above in all areas by the California Test of Basic Skills.

At Mountlake Terrace high school, state-administered test scores have iisen from
below to above district averages since adopting multiple intelligence prac6ces. At
Lincoln high school, Lincoln students score the highest in their county in nearly
all subjects. (pp. 95- 96)
Smutny (2003) brings the idea of the different strategies used to differentiate
instruction by saying "as teachers become familiar with the strategies that work best for
themselves and their students, they can adapt and adjust instrnction gradually" (p. 45).
Smutny (2003) continues, by discussing how a djfferentiated classroom promises to reach
many more students in the education system by responding to their individual learning

styles, abilities, disabilities, and cultural and linguistic backgrounds. This is in agreement
with Adams and Pierce (2003), who also conclude that time, energy, and patience are
required to effectively differentiate instruction in an academically diverse classroom.
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The literature leaves no doubt that with time and patience success using differentiated
instruction is inevitable.

Summary

Based on the literature there seems to be a change in the educational tools being
used by teachers in the education of students. The need to differentiate instruction based
on learners' readiness, interest and learning profile are all focal points of educators in the
classroom today (Tomlinson et al., 2003; Smutny 2003; Kapusnick & Hauslein, 2001;
Adams & Pierce, 2003; DiMartino & Miles, 2005; Lewis & Batts, 2005; Hoover &
Patton, 2004; Heacox, 2002). Although this is not to say that direct instruction does not
have its place and time in the classroom. When educating students with special needs, atrisk students, and novice ]earners, direct instruction has led to great academic gains for
these groups of students (Heward, 2000; Ryder & Burton, 2006; Flores & Kaylor, 2007;
Grossen, 2004; Maccini et al., 2006; Sinatra, 2000; Keaton et al. , 2007; Kirschner et al. ,
2006; Magliaro et al., 2005). One topic that was not addressed specifically by the
literature was the experience and educational history of the teachers that were teaching
the students. This would have a great influence on the comfort level of the ed ucators as
they try new pedagogical techniques. Another topjc that was left unaddressed in the
literature was the lack of research done on schools using the combination of illrect
instruction with differentiated instruction. The academic benefits of using both methods

to teach a single class may outweigh using either direct instruction or differentiated
instruction.

Traditional Classroom 35
Methodology

This inquiry into comparing direct instruction versus differentiated instruction
was part of a unit-long study consisting of six lessons, one day for a review, and a day for
a comprehensive unit exam.

Participants
The study was conducted i.n a suburban school district outside of Rochester, New
York. The participants in the study were two ninth-grade regents-level algebra classes.
Both classes meet every other day for eighty minutes. Students were on a four-day
rotating schedule. Class A, the experimental group, meets on days one and three, during
the second block which meets from 9:05am - 10:25am; Class B, the control group, meets
on days two and four, du1ing the second block which meets from 9:05am - 10:25am.
Class A is composed of twenty-one students; three of the students receive math
academic intervention services. Ages range from thirteen years old to fifteen years old,
with fifteen female students and six male students, a 14% African-American population
and an 86% Caucasian population. Class B is composed of nineteen students; two of the
students receive math academic intervention services and one of the students never
attends class. Ages range from thirteen years old to sixteen years old, with six female
students and thirteen male students, a 16% African-American population and an 84%
Caucasian population.

Traditional Classroom 36
Materials

In order to complete the study, an overhead projector, pull-down screen,
transparencies, a laptop computer, Tl SmartView, Applied Vision, which is a program
that allows a camera to be hooked up to a laptop and used to project video onto a screen,
a projector, a Texas Instruments (TI) 83 graphing calculator, a TI overhead projection
viewer for a TI-83 plus graphing calculator, rulers, glue, and graph paper would be
needed. The resources used to compile the notes for chapter three on graphing equations
and inequalities were: Prentice Hall New York Math A; Amsco' s Mathematics A, Amsco
Algebra l, McDougal Littell Algebra 1, Glencoe Algebra l , Online Resources from
www.quia.com and www.mathbits.com.

Procedure
In Class A, every member of the class was given a sixty-page spiral notebook to

use for taking notes, and completed the wam1-ups given at the beginning of class as they
were taught by direct instruction. Class procedure went as follows:
1) Students would come in and copy down and complete a warm-up which

consisted ofreview questions from the previous day's notes and material
covered earlier in the year.
2) The homework would be displayed with solutions on the screen in the
front of the room using an overhead copy of the homework completed by the
teacher.
3) Notes were written on the dry-erase board. A blank overhead was used as
well as a means of w1iting down the notes for the students to put in their
notebooks.
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There was six days' worth of notes for chapter three, notes 3.1 through 3.6:
Notes 3.1 Solving and Graphing Inequalities
Notes 3.2 Absolute Value
Notes 3.3 Graphing Lines and Slope
Notes 3.4 Direct Variation and Functions
Notes 3.5 Equations of Lines
Notes 3.6 Graphing Inequalities
On the day of notes 3.3 and 3.5 a quiz was given. The quiz was given after the class had
had a chance to review the overhead copy of the homework completed by the teacher.
Notes 3.1 and 3.2 were taught using the dry-erase board and notes 3.3 through 3.6
were taught on the overhead. Prior to starting notes 3.3 through 3.6, pre-cut graphs were
distributed to the students along with glue sticks so they could glue the graphs into their
notebooks as was deemed necessary throughout the note-taking. At the conclusion of the
notes the homework was passed out to the students.
On the review day, class was sta.ited with a warm-up, followed by a review of the
homework using an overhead copy of the homework completed by the teacher. Next, the
class went over the vocabulary from the unit that was given to them on the first day of the
unit. After completing the vocabulary, the teacher passed out the two key concepts sheets
from the unit along with a chapter three review packet. With the remaining time the
teacher went through the packet page-by-page and answered any questions students may
have had.
On the test day all students are l1anded an answer key for the review packet and
asked to self-correct and circle any questions they may have for the teacher. This lasted
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for ten minutes. The teacher then went over any questions students had trouble with on
the board which took another fifteen minutes. During the remaining fifty-five minutes
students completed the ex amination.
In Class B, the class was taught using differentiated instmction through use of

guided notes. Class procedure would go as follows:
1)

Students would come in and copy down and complete a warm-up which

consisted ofreview questions from the previous day's notes and material
covered earlier in the year.
2) The homework would be displayed with solutions using the Applied

Vision program and the projector.
3)

Guided notes were handed out to students immediately after going over

the homework.
There was six days' worth of notes: notes 3.1through3.6. On the day of notes 3.3 and
3 .5 a quiz was given. The quiz was given after the class had had a chance to review the

homework shown using the Applied Vision program.
Notes 3.1 through 3.6 were taught using transparencies of the notes on the
overhead projector. When the notes necessitated the use of the graphing calculator, the
SmartView program was used to display the graphing calculator on the screen using the
projector. At the conclusion of the notes the homework was passed out to the students.
On the review day, class was starlt:<l with a warm- up. Homework would be
displayed with solutions using the Applied Vision program and the projector. Next, the
class went over the vocabulary from the unit that was given to them on the first day of the
unit. After completing the vocabulary, the teacher passed out the two key concepts sheets

TradjtionaJ Classroom 39
from the unit along with a chapter three review packet. With the remruning time the
teacher had the students work in small-group settings to complete as much of the packet
as possible before the end of the block.
On the test day all students are handed an answer key for the review packet and
asked to self-correct and circle any questions they may have for the teacher. This lasted
for ten minutes. The teacher then went over any questions students had trouble with on
the board which took another fifteen minutes. During the remaining fifty-five minutes
students completed the examination.

Traditional Classroom 41

Table 1

Mean Number of Correct Responses Based on Class Scores

Class A
Class B

Note:

M.C
21.24
20.33

S.A

46.52
47.44

T.P
67.76
67.78

Percent
78.79
78.81

Multiple Choice (M.C) Tota] of28 points
Short Answer (S.A) Total of 58 points
Total Poi nts (T.P) Total of 86 points
Percent Total of 100%

Table 2
Mean Difference of Number of Correct Responses Based on Class Scores

Class A - Class B

Note:

M.C.
0.91

S.A
-0. 92

T.P
-0.02

Percent
-0.02

Multiple Choice (M.C) Total of 28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%
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Next the results focus on those students who receive state-mandated academic
intervention services (AIS) which gives those students an extra forty minutes of math
every other day. The results are given in table 3; along with this is included table 4
which accounts for the point differential among the AIS students in the two classes. The
results generated for the AJS students are quite significant in the study. Students from
Class A (the direct instruction teaching model) fared much better than the students from
Class B who were taught using differentiated instructjon, with the greatest result shown
in the mean total percent where the difference was nineteen percent.

In the final breakdown of the data the effect of direct instruction versus
differentiated instruction on gender was analyzed. Jn table 5 the mean correct responses
from the boys and girls from Class A was recorded; the difference in the means was
recorded in table 6. The results found were very interesting in that the girls' mean score
was nearly nine points higher then their gender counterpart. Class B 's data was analyzed
in similar fashion and that data is broken down in table 7 and table 8. This data also
proved extremely interesting in that the boys' mean score was fourteen points greater
than that of the gjrls. Table 9 broke down the di fference in mean scores from the boys in
Class A to that of the boys of Class B. This data was also intriguing in that the boys in
Class B had more than an eleven percent higher mean score than that of the boys in Class
A. The final table, table 10, investigated the difference in mean scores from the girls in

Class A to that of the girls in Class B. This data was also noteworthy in that lhe girll:i in

Class A had nearl y a twelve percent higher mean score than that of the girls in Class B.
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Table 3
Mean Number of Correct Responses Based on AIS Student Scores

Class A
Class B

Note:

M.C
21.3
14

S.A
46.3
37.5

T.P
67.67
51.5

Percent
79.00
60.00

Multiple Choice (M.C) Total of28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%

Table4
Mean Difference of Number of Correct Responses Based on AIS Student Scores

Class A - Class B

Note:

M.C.
7.3

S.A
8.8

T.P
16.17

Percent
19.00

Multiple Choice (M.C) Total of28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of l 00%
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Table 5
Mean Number of Correct Responses Based on Gender (Class A)

Girls
Boys

Note:

M.C.
22

S.A
47.9

T.P
69.9

Percent
81.32

19.3

43

62.3

72.48

Mu ltiple Choice (M.C) Total of28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of l 00%

Table 6
Mean Difference of Number of Correct Responses Based on Gender (Class A)

Class A (Girls - Boys)

Note:

M.C.
2.7

S.A
4.9

T.P
7.6

Multiple Choice (M.C) Total of 28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%

Percent
8.84
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Table 7
Mean Number of Correct Responses Based on Gender (Class B)

Girls
Boys

Note:

M.C.
17.33
21.83

S.A
42.3
50

T.P

59.67
71.83

Percent
69.38
83.53

Multiple Choice (M.C) Total of 28 pojnts
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of l 00%

Table 8
Mean Difference of Number of Correct Responses Based on Gender (Class B)

Class B (Boys - Girls)

Note:

M.C.
-4.5

S.A
-7.7

T.P
-12.16

Multiple Choice (M.C) Total of28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%

Percent
-14.15
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Table 9
Mean Difference of Number of Correct Responses Based on Gender (Boys)

Class A - Class B

Note:

M.C.
-2.53

S.A
-7

T.P
-9.53

Percent
- 11.05

Multiple Choice (M.C) Total of 28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%

Table 10
Mean Difference of Number of Correct Responses Based on Gender (Girls)

Class A - Class B

Note:

M.C.
4.67

S.A
5.6

T.P
10.23

Percent

Multiple Choice (M.C) Total of 28 points
Short Answer (S.A) Total of 58 points
Total Points (T.P) Total of 86 points
Percent Total of 100%

11.94
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Discussion
The purpose of the research was to determine whether direct instmction or
differentiated instruction better lent itself to the education of students. Results attained
from the study generally were in consensus with the literature with hardly any examples
of the study contradicting the literature. With results showing such a positive correlation
to previous research, the research in this study gains validation in its conduction and
conclusions based upon the results.
Based upon the research conducted in this study teaching a unit via direct
instruction or differentiated instmction has a minimaJ effect on the mean class score.
However, there were notable differences in mean scores when discussing groups of
students within the class. Scores were first broken down by students who receive math
academic intervention services (AIS). The students who received the direct instruction
scored a mean score that was nineteen points greater than that of the students who were
taught using differentiated instmction. Next, the scores were broken down by gender
within each class. This produced significant data in which the mean scores in each class
va1ied greatly between the boys and girls within the class. Finally, the scores among
genders from opposing classes also yielded a large gap in the mean score. All of these
results will be thoroughly analyzed throughout the discussion.
Class A was taught using direct instruction and throughout the study was taught in
a maimer which exemplified the model of direct instruction as stated by Magliaro et al.

(2005) "Key components of direct instruction include modeling, reinforcement, feedback,
and successive approximations" (p.41 ). During the course of the study students were
taught each topic using a three-problem method. TI1e first problem would be modeled for
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the students, the second problem would be done as a class using volunteers from the class
to aid in the teaching of the subject matter, and finally a third problem would be done by
the students on their own as the teacher would monitor their work closely giving
immediate feedback on correct or incorrect solutions.
Class B was taught in a manner of instruction which met the diverse learning and
behavior needs ofleamers witlrin the classroom; this type of instruction is called
differentiated i11struction (Hoover & Patton, 2004). Throughout the course of the study
Class B was presented with material using this approach. This method is in agreement
with Heacox (2002), "differentiating instruction means changing the pace, level, or kind
of instmction you provide in response to individuals' needs, styles or interests" (p.1 ).
Undoubtedly the methods used to educate the students from both classes were in
conjunction with what is in the literature. This should yield similar results found withjn
the literature.
Qualitative data that was surmised within the research was in line with the
literature. While teaching Class A using direct instruction there was an overpoweri ng
sense of student engagement and on-task behavior. This correlated with results recorded
by Magliaro et al. (2005), Flores and Kaylor (2007) and Grossen (2002) which alluded to
students' off-task behavior being diminished, a decrease in disciplinary referral rates, as
well as an increase in student engagement. This result from the study seems logical
because wheu students are nu t given g uided notes anc.l are helc.l accountable for all the

information given by the teacher they must pay closer attention to the notes so that they
do not miss any key points or ideas. From this conclusion alone it is easy to conceive
off-task behavior being a non-factor while teaching using direct instruction. Simply
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stated, it would not seem as though students would have the time to be off-task if they
hoped to come away from the lesson learning the main ideas conveyed from the teacher,
hence the increase in on-task behavior and student engagement.
The difference in the mean scores from the class that was taught using direct
instruction from the class taught via differentiated instructed was .02% in favor of the
class taught using differentiated instruction. This contradicts research by Flores and
Kaylor (2007) in which students who participated in direct instruction outperformed their
peers on the formal assessment. Results also contradict Twyman et al. (2006) whose
results show using direct instruction aid students in problem-solving essays. In the study
the students in Class A were outscored by an average of .92% on the short answer section
of the exam. Students from Class B outperformed students from Class A by an average
of .02%; these results quantitatively were rather insignificant, however, when comparing
the results to that of the literature they become more substantial. Flores and Kaylor
(2007) and Magilaro (2005) both vehemently defend the use of direct instruction and its
influence on student achievement being greater than that of other forms of instruction.
These results were not corroborated by the study conducted on Class A and Class B.
In order for a student to receive math academic iJ1tervention services (ATS) they
must receive below a three (based on a four-point scale, where one is the lowest and four
is the highest) on the eighth grade New York State math assessment. The AIS students
that were taught by means of direct instmction for unit three averaged 16.27 points higher
(which equates to nineteen percentage points) on their exam scores than their AIS
counterparts that received differentiated instruction. These results correlate with Grossen
(2002, 2004), Kirschner et al. (2006), and Flores and Kaylor (2006) whose research
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looked at students considered to be at-risk students in mathematics. These students
according to the literature learn best and are more successful academically when being
taught by direct instrnction. Flores and Kaylor (2006) elaborate on this point by
discussing how during direct instruction students are more engaged, less off-task and thus
these at-ri sk students are able to learn more while being taught by direct instructi on. The
results and literature strongly supported the fact that the lower-level student would be
more successful when being taught using direct instruction. With these documented
conclusions would the definition of differentiated instruction (as a means of instruction
that accounts for varying learning styles) now be in question?
Differentiated instrnction as defined by the literature suggests that teachers cater
their teaching style to meet the needs of alJ the students within a given classroom,
whether it is differing the content of what is being taught, the process of how the content
is being taught, or the final product which the students have a chance to show what they
have or have not learned (Mastropieri et al., 2006; DiMartino & Miles, 2005; Edyburn,
2004; Adams & Pierce, 2003; Tomlinson, 2003). When taking into consideration all of
these facets of differen tiated instruction student success, according to the literature, is
supposed to be increasing. According to this study this conclusion cannot be concurred;
however, the AIS students in Class A did out-perform the AIS students in Class B. This
supported the literature in the fact that the at-1isk students are more successful when they
are taught via direct instruction.

Some possible reasoning as to why the AIS students in Class B did not fair as well
as those students in Class A may b e as the literature suggested that the AIS students in
Class B may have been engaged in off-task behavior as opposed to paying attention and
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writing down what was being taught. Another missing piece is that when teaching via
differentiated instruction students are indirectly asked to recall some prior knowledge that
the AIS students would have a tough time recalling. This would be the point in the
research where there is a lack of detail smTounding the success or lack thereof of the
students who are in a math AIS program that are being taught by means of differentiated
instmction. The only fact gathered from the literature is that the high-risk math students
are successful when they are taught by direct instruction.
An interesting result of the study that was not addressed in the literature was the
effects of differentiated instruction versus direct instruction on gender. In the class being
taught by means of direct instruction, there were fifteen females and six males who took
the exam. The mean score of the females outscored the males ' scores by well over eight
percentage points, which would lead to the conclusion that females learn better by direct
instruction. This conclusion is further supported by the class being taught by means of
differentiated instruction. In thjs class six females and twelve males took the exam. The
males in the class outscored the females by over fourteen percentage points. These results
which were found in the study would lend themselves to the conclusion that males learn
better through differentiated instruction and females learn better by means of direct
instruction. However, this is where the literature proved to be weak in its usefulness for
drawing comparisons.
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Conclusion
Based upon the literature and the study there are still many areas surrounding the
pedagogies of direct instruction and differentiated instruction that are suited for further
investigation. First, the effects of direct instruction versus differentiated instruction on
those students who are not classified as special needs students but do receive math
academic intervention services. How can these students best be taught to maximize their
academic potential? The next topic which is in need of further research is the
significance of gender in the class room. Are males and females better suited to learn
from specific teaching styles, or was the research conducted simply an anomaly?
A final aspect of this study which inherently needs fmther investigation was the
effect of using both pedagogies. Jn neither the research nor the literature was their ever
mention of using both direct and differentiated instruction to teach a single class. It
would seem as though a combination of both pedagogies on a single class would
maximize the learning potential of the students. However, the conclusion is quite
presumptuous given the lack of literature to support the hypothesis.
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Appendix A
Algebra 9

Chapter 3 Test: Graphing

Multiple Choice: (2 points each]
Slope (Formula)

General Equation of a Line

l) Which equation represents a line parallel to the line y = 4x - 5?

1

(2) y = - x + 6

(I) y = 5x - 4

4

(3) y

= 4x + 6

(4) y = -

1

- x- 5
4

2) What is the slope of the line whose equation is 2y - l Ox = 14?

(1) 5

(2) 7

(3) -10

v

3) What is the slope of the line m
shown in the accompanying diagram?

2

(l ) -

3
3

(3) -

2

(2)

(4) 14

j •

r...

2

....

....
r-....
I'

3
3

(4) - 2

... i....

......

~""-

.....

--

~

.....

....

....

~

4) Which properties best desc1ibe the coordinate graph of two distinct parallel lines?
( 1) same slopes and same intercept

(2) same slopes and different intercepts

(3) different slopes and same intercepts (4) different slopes and different intercepts
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5) What is the solution to the inequality-2x + 3 > 5?
(1) x < 1

(2) x

>1

(3) x <-1

(4)x>- 1

6) Which pair of lines is perpendicular?

(l) y = 5x - 6 and y - 5x = 7

(2) y

I
(3) y = 4x + 6 and y = - - x - 4
4

(4) y = x + 6 and y = x - 6

=

3x and 2y = 6x - 8

7) Which equation passes through the po.ints (4, 8) and (2, 12)?
1
(1) y=- - x + lO
2

1
(4) y = - x + 11
2

(3) y = 2x

(2)y = -2x + l6

8) What is the slope of the line passing through (-2, 2) and (-2, 7)?

( 1) undefined

(2) 5

9) If x varies directly with y, and x = 3 when y = -24, find y when x
(1) 8

(2) - 8

4

(4) -

(3) 0

9

=

(3) -96

-12
(4) 96

10) Which interval notation represents the set of all numbers from 3 to 9, inclusive?
(1) (3 , 9)

(2) (3 , 9]

(3) [3 , 9)

11) Determine which relation is a function.
(1) {(l , 3), (2, 6), (1, 4) }

(2) {(1, 3), (3, 5), (2, 4)}

(3) {(4, 5), (4, 6), (3, 5)}

(3) {(5, 3), (1, -2), (5, O)}

(4) [3, 9]
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12) The accompanying diagram shows the graph of line K. Which equation represents
this line?

(l)y = x+l

I
(2) y = - x + 2
2

]

(3)y= -x + 1

(4)y= - -x + 2
2

' ;
j

~

--

"'"'

"'

~

~

"'"'

1'
1'

'

K

.,
13) The accompanying diagram shows t he graph of line p . Which equation represents
this line?
1) y~2x - 3

(2) y ~ - 2x - 3

(3) y > 2x - 3

(4) y < 2x-3

';

~

9?
~

;><

.!
--

°'
..

"'

"'""'

,

p

>x

~ ~

;><

~

>

>

>

-

'
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Part II:
14) Match the absolute value equation to its corresponding graph.
Absou
I te V alue Equati on

correspona·mg L etter

y= - l x l
y =I x+3 I

y=lxl
y =l5xl
y

=1.2sx I
I\

i'..
i'..
~

~
i'\. /

v

I/

v

'"i'..

I/

I"

i'\ I/

v

v

v

v

B

A

'

\I
I

v

/

v

v

c

v I"

;:<

"'"'

I'\.
I'\.

D

'(

I/

'\.

--

r- ""-

E

'\.
...-~

i"..

'\.
'\. I/

v

F

I/

/
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15) Which of the following represents a function ?

(2)

( 1)

.
~

~-

/

....
.
.;~

-

-·

J

---j -

. /-

/

\

' \_:

(4)

(3)

I

\

I
I

\
~

'~

I

I/
~

16) Solve the following absolute value questions:
a)

I x + 3 I= s

b)

I3x - 7 I +s = 16

17) Solve the following absolute value question and graph:

lx +9l < 7
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18) The following table gives pairs of values for s and P , wheres is the side of a triangle
and P is the pe1imeter. The units of measure are the same. S varies directly with P.

3

I 12 I

a) Fill in the missing numbers.
~

b) Whal is the cunslanl o f variation?

c) Express the relationship between s and

P as a formula:
d) Find the value of s when P = 21.

e) Graph the model.
'

19) Write the equation of the line with the given slope and y-intercept.

a) m =3; b = -2

b) Graph this equation:
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20) a) Through the point (-3, 1), graph the line with the slope of -2.

b) Write the equation of this line.

21) Write the equation of the line that passes through the points (0, 4) and (-2, -2)
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22) Solve the following problems and graph:

a)

x -4 > 5

b)

(2 x < - 3) v (x -1 >2.5)

23) Solve the following inequality and graph it on the number line:

- 6 < 3x- 3 < 12
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Graph each of the following inequalities:
24)

3
2

y <- x- 3

2s)

y > - 2x+ 5

2
Bonus:

A straight line with the slope of
Find the value of K.

3

contains the points (-3, 0) and (3 , K).

