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The Common Core Science Standards represent a new effort to increase science learning for
all students. These standards include a focus on English and language arts aspects of science
learning, and three dimensions of science standards, including practices of science, crosscutting
concepts of science, and disciplinary core ideas in the various subject areas. Many of these
issues bring important implications for students with learning disabilities, which we discuss
in turn. With appropriate supports and applications, students with learning disabilities can
potentially benefit greatly from these new standards. However, the demands of these standards
may require a higher level of support than those commonly available for many students with
learning disabilities.

Throughout most of its history, American schools have been
fiercely independent of federal control, and have made de-
cisions about curriculum and other educational matters at
the local level within guidelines that varied from state to
state. Even at the local level, decisions about education are
conducted in a highly political context (McCarthy, 2009).
Remarkably, given the history of local control and state au-
tonomy, the federal role in education has increased substan-
tially from the Elementary and Secondary Education Act
(ESA, 1965) through its reauthorization as the No Child Left
Behind Act (NCLB, 2001). The increase in the federal role
in education occurred despite President Clinton’s declaration
that the era of big government was over, and NCLB was
signed into law by President George W. Bush, a member
of the Republican party which has a long history of resist-
ing increased federal involvement in education (McGuinn,
2006).

The current culture of high-stakes, standards-linked tests
stemmed from concerns about the performance of Amer-
ican schools relative to images of historical efforts and
the performance of students in other countries (Brigham,
Berkeley, & Walker, 2012). Although the federal initiative
to improve education through NCLB prompted the devel-
opment of many test-linked standards designed to address
this deficiency (Brigham, Tochterman, & Brigham, 2000),
the ESA explicitly forbade the establishment of a national
curriculum. Therefore, each state created standards and de-
veloped assessments to demonstrate accountability to the
standards. However, the large number of resulting standards
and tests that were developed and administered in schools
made it difficult, if not impossible, to tell “whether Leslie in
Louisiana was performing as well as or better than cousin
Maddie in Michigan or whether either had attained the level
of mathematics skills and knowledge of Kim who lived and
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attended school in Korea” (Feuer et al., 1999, p. 9). Reeves
et al. (2011) suggested that the results of NCLB were limited,
in part, because of the wide range of different standards and
substantial variability among state assessments.

If uneven standards and non-comparable assessments
were the stumbling blocks in the path of increasing the per-
formance of American schools and the federal government
could not impose a national curriculum, a voluntary coalition
of states might develop a set of standards that could be imple-
mented across the nation, or at least by a number of states who
desired to participate in such an endeavor. In the spring of
2009, the National Governors Association and the Council of
Chief State School Officers began work on the Common Core
State Standards Initiative (Porter et al., 2012). Currently, 45
states and three territories have adopted the Common Core
State Standards with at least a dozen actively making plans
to implement the curricular changes (Common Core State
Standards Initiative, 2012).

By 2010, the common core standards for English and
Mathematics had been released. These standards contain rec-
ommendations for science literacy that are embedded within
the English strand. The final common core standards for
science remain in development, but some general outlines of
the structure of the science standards are currently available.
The English/Language Arts standards capture the essential
nature of the Common Core State Standards as they differ
from the current standards for education around the country.
In the following sections, we summarize the major foci of
the Common Core State Standards, describe the science el-
ements embedded in the English/ Language Arts standards,
and then finally turn to the proposed elements of the science
standards themselves.

THE COMMON CORE

The common core provides for an increased focus on read-
ing, writing, and other communication skills, and offers a
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general outline providing a reduced set of focal competen-
cies. It is acknowledged that the common core is not the only
content that can or should be taught in schools; however, par-
ticipating schools ensure they will promote this content. Sev-
eral assertions are provided regarding these standards. The
Common Core State Standards Initiative (2012) reports that
the standards:

(1) Are aligned with college and work expectations;
(2) Are clear, understandable and consistent;
(3) Include rigorous content and application of knowl-

edge through high-order skills;
(4) Build upon strengths and lessons of current state stan-

dards;
(5) Are informed by other top performing countries, so

that all students are prepared to succeed in our global
economy and society; and

(6) Are evidence-based.

The Common Core State Standards Initiatives (2012b)
also acknowledge applications of these standards to stu-
dents with disabilities, and state that necessary supports
and accommodations should be provided to facilitate ac-
cess to the curriculum. These supports and accommoda-
tions include appropriate supports and related services, an
Individualized Education Program aligned with grade level
academic standards, and appropriately trained teachers and
specialized support personnel to facilitate these supports and
accommodations.

Science within English/Language Arts Standards

Within the English/Language Arts (ELA) Standards, every
teacher is now considered to be a teacher of literacy skills
(Reeves et al., 2011). Standards are developed separately
for grades 6–8, grades 9–10, and grades 11–12; however,
there is considerable overlap across grade levels in these
standards. The standards themselves are presented in four
categories: key ideas and details (e.g., citing textual evi-
dence, main idea/summarization, and carrying out multistep
scientific procedures); craft and structure (e.g., meaning of
symbols and key terms, analyzing text structure and pur-
pose); integration of knowledge and ideas (e.g., integration
of text with graphic presentations); and range of reading and
level of text complexity (comprehension of grade level sci-
ence text complexity). Overall, they represent an aspiration
toward high level science text comprehension skills for all
students.

Mastery of complex vocabulary, higher-level text analy-
sis, comprehension skills, and scientific writing are areas of
relative weakness for many students. These areas are par-
ticularly problematic for students with learning disabilities
(Lerner & Johns, 2012). Although acquisition of high level
text comprehension skills is an important instructional objec-
tive, many students with learning disabilities are still learning
important literacy skills even in the secondary grades, and
may not be expected to learn best through independent study
of science textbooks. We have argued previously that science
knowledge and skills are better learned using other methods,

particularly through hands-on, experiential learning activities
(e.g., Brigham, Scruggs, & Mastropieri, 1992; Mastropieri
et al., 1998; Scruggs & Mastropieri, 2007). This approach,
additionally, has long been favored by professional science
organizations (Bybee, 2010; Rutherford & Ahlgren, 1990).

Nevertheless, there is a need for at least some science
content – particularly at the secondary grade levels – to be
acquired via textbook, and learning to read and interpret lit-
erature regarding the sciences is a valuable skill. Therefore,
some features of the ELA science standards may be helpful in
focusing on literacy requirements. Significantly, these stan-
dards characterize English/language arts teachers as sharing
responsibility for science learning, and science teachers as
sharing responsibility for literacy acquisition (Strang, Lujan,
& Barakos, 2011). This vision of shared responsibility allows
for greater emphasis of literacy skills within the context of
science learning, and highlights literacy as a key component
of science learning, in an era in which literacy has been the
increasing focus of educational reform. The outline of liter-
acy skills provided by the ELA science standards provides a
framework for teachers to consider as they develop objectives
and lesson plans.

In addition, there is some evidence that students, includ-
ing those with learning disabilities, can be trained to improve
their expository text comprehension. Bakken, Mastropieri,
and Scruggs (1997) taught secondary students with learning
disabilities to identify different text structures (main idea,
list, order) in science and other content passages, and to fo-
cus their study strategies on this structure. Students benefited
substantially from this training, indicating that higher-level
science text analysis can be taught, and students can benefit
greatly from learning this skill. These and related skills such
as providing guided notes (Konrad, Joseph, & Itoi, 2011) and
teaching highlighting or note taking skills (Boyle & Weishaar,
2001) may significantly improve the opportunities for suc-
cess in the inclusive science classroom. Mnemonic strategies
can be employed to supplement text to facilitate vocabu-
lary and concept learning from text (Mastropieri, Scruggs, &
Levin, 1987; Scruggs & Mastropieri, 2000). In addition, suc-
cessful writing strategies, such as the self-regulated strategy
development (Harris, Graham, Mason, & Friedlander, 2008),
could be employed to facilitate report writing.

Assistive technology has made text more accessible for
students with learning disabilities. The Kurzweil 3000, for
example (www.kurzweiledu.com), can provide significant
support with text reading, study strategies, and report writ-
ing, for a variety of contexts relevant to science learning.
The CAST Science Writer II (CAST, 2009) is intended to
help middle and high school students draft, revise, and edit
science reports. These and other technologies can provide
considerable assistance with the ELA science standards.

In spite of available strategies and technologies, however,
students with learning disabilities will likely find many as-
pects of the ELA standards challenging. For example, one
grade 11–12 standard states, “Synthesize information from
a range of sources (e.g., texts, experiments, simulations)
into a coherent understanding of a process, phenomenon,
or concept, resolving conflicting information when possible”
(Common Core Standards Initiative, 2012c, p. 62). Meet-
ing such standards in many cases will require substantial
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supports from English/language arts teachers, science teach-
ers, special education teachers, as well as adapted materi-
als and technologies, and it will be important to ensure that
higher level supports are provided for all aspects of the higher
standards.

The Science Standards

The science standards are said to be needed because the
current approach fails to manifest systematic organization
across multiple years of school, focuses on discrete facts
that emphasize breadth over depth and fails to provide stu-
dents with opportunities to experience how science is actu-
ally done (Committee on Conceptual Framework for the New
K-12 Science Education Standards, 2012). These standards,
as developed to date, will focus on three major dimensions:
(a) scientific and engineering practices, (b) crosscutting con-
cepts that unify the study of science and engineering through
their common application across fields, and (c) core ideas in
four disciplinary areas: physical sciences; life sciences; earth
and space sciences; and engineering, technology, and appli-
cations of science (Committee on Conceptual Framework,
2012, p. 2). Engineering and technology are included with the
natural sciences to reflect the importance of understanding
the human-built world, and to recognize the value of better
integrating the teaching and learning of science, engineer-
ing, and technology (Committee on Conceptual Framework,
2012, p. 2).

The science standards are to be the result of a two-step
process. First, the development of a framework for science
education by the National Research Council (completed);
and second, the development of “next generation” science
standards by Achieve, Inc. (in process but not yet completed).

Guiding Principles

The structure and content of the framework is based upon
several guiding principles (Committee on Conceptual Frame-
work, 2012, p. 24). Each of these principles has implica-
tions for students with learning disabilities, and is described
separately.

1. The natural capacity of young children to learn sci-
ence. Children naturally develop a curiosity about
the world around them and the way it works. This
capacity should be encouraged at an early age, in a
way developmentally appropriate to individual chil-
dren. Just as teachers base skills instruction, such as
reading or math, on the student’s current level of func-
tioning, it is important to base science instruction on
the student’s current level of understanding. For exam-
ple, it has been seen that students with developmental
disabilities may have scientific understandings simi-
lar to much younger children (Scruggs, Mastropieri,
& Wolfe, 1995); this may also be true, to a lesser
extent, for some students with learning disabilities.
Mastropieri, Scruggs, and Butcher (1997) reported
that students with learning disabilities were able to
use inductive thinking to make relevant generaliza-

tions regarding pendulum movement. However, they
were less likely to draw relevant inferences indepen-
dently, more often requiring additional coaching and
prompting than general education students. In any
case, it is important that teachers consider current un-
derstandings of all students when planning science
instruction.

2. A focus on core ideas over individual facts. Students
with learning disabilities are unlikely to benefit from
a curriculum that is a “mile wide and an inch deep,”
that encompasses a number of new vocabulary words
and concepts to be learned for one unit with lit-
tle relevance or overlap with the next unit. Such
an approach focuses more on the relative weak-
nesses and less on the relative strengths of students
with learning disabilities (Scruggs & Mastropieri,
1993). Mastropieri et al. (1998) reported that stu-
dents with learning disabilities in an inclusive set-
ting benefited from curriculum (with adaptations)
that emphasized core ideas regarding ecosystems,
and related experiential activities, over a textbook-
based approach that focused on facts and vocabulary.
Focus on “big ideas,” that can be applied across
individual subject domains has also been recom-
mended (Coyne, Carnine, & Kameenui, 2011). Car-
nine (1989), for example, described the disjointed
presentations of related topics provided in science
textbooks, and concluded, that students with learn-
ing disabilities “need the support of a comprehensive
intervention to succeed in demanding content area in-
struction” (p. 526). He explained how the principle
of convection (the circular movement of a substance)
can be used to explain phenomena observed in many
different aspects of atmospheric and earth science. In
chemistry, Carnine reported that students with learn-
ing disabilities and remedial students (who had not yet
passed a high school science class) who were taught
unifying concepts gained from 17.3 percent correct on
the pretest to 76.9 percent correct on the posttest, ap-
proximating the performance of advanced placement
students. Such emphasis of concepts across different
subject areas may also address problems with gen-
eralization of knowledge often observed in students
with learning disabilities (Mastropieri, Scruggs, &
Butcher, 1997).

3. The development of true understanding over
time. Students’ levels of understanding about impor-
tant scientific concepts become increasingly sophis-
ticated as they grow older; therefore, revisiting and
developing conceptual understanding over time can
be expected to promote a deep and thorough under-
standing of science. This is as true for students with
learning disabilities as for any other students; in fact,
redundancy in content presentation, within and across
years of instruction, has been identified as an impor-
tant component of effective instruction for students
with disabilities (Mastropieri & Scruggs, in press).

4. The consideration both of knowledge and
practice. We have long advocated the use of relevant
activities to promote understanding of, and interest in,



52 SCRUGGS ET AL.: COMMON CORE SCIENCE STANDARDS

scientific principles and concepts (e.g., Mastropieri &
Scruggs, 1994). These activities promote the under-
standing of scientific method, and enforce the idea
that science is based upon observation and discov-
ery, and is not simply the sum of a series of facts.
In a number of investigations, we have seen strong
evidence that the introduction of practice in the form
of relevant small group activities leads to increasing
learning gains for students with learning disabilities
(Mastropieri et al., 1998, 2006; Scruggs, Mastropieri,
Bakken, & Brigham, 1993).

5. The linkage of science education to students’ inter-
ests and experiences. To the greatest extent possi-
ble, science should reflect and build upon students’
life experience and interests. Such linkages have been
very helpful for students in content such as ecosys-
tems (Mastropieri et al., 1998), simple machines
(Scruggs & Mastropieri, 1994), and atmospheric sci-
ence (Brigham et al., 1992). Activities using common,
familiar materials can be very helpful in providing this
linkage. Of course, given the comprehensive nature of
science education, it is less realistic to assume that all
subjects will be similarly interesting to all students.
Nevertheless, teachers of all students should do what
they can to enhance interest, and provide connections
to life experiences (Brigham et al., 1992; Scruggs &
Mastropieri, in press).

6. Promoting equity. The promotion of equity is par-
ticularly appropriate in this context, especially as the
principle emphasizes the importance of considering
individual learning needs in planning and executing
science instruction. The application of the principle
of equity is of foundational importance to the field
of special education in content areas as well as skills
instruction.

The Three Dimensions of the Framework

The Framework for K-12 Science Education Standards con-
sists of three “dimensions.” These dimensions include (a)
scientific and engineering practices, (b) crosscutting con-
cepts, and (c) disciplinary core ideas. Each is discussed sep-
arately, with reference to the needs of students with learning
disabilities.

Scientific and Engineering Practices

This dimension includes the methods of doing science and
engineering, and includes such practices as planning and
carrying out investigations, analyzing and interpreting data,
discussing conclusions based on evidence, and construct-
ing explanations. In this case, “practice” has supplanted
“inquiry” because of the imprecise and multiple meanings
of the latter term. It does encompass what was previously
referred to as scientific “process” skills. We referred to some
of these in earlier publications (e.g., Mastropieri et al., 1998;
Scruggs & Mastropieri, 1994) as the “PORC” variables: pre-
dict, observe, record findings, and compare findings with

predictions; they are used in scientific investigations to clar-
ify thinking and focus attention on scientific method.

The study of scientific method extends across different
subject areas in science, and helps to focus practices com-
mon to all science. As such, it is appropriately placed within
its own “dimension”; these practices could be expected to be
beneficial to other areas of science. Mastropieri et al. (2006)
employed students working in pairs or small groups on activ-
ities of increasing difficulty level, to facilitate learning of a
12-week unit on the scientific method in middle school in-
clusive science classes. Included in the curriculum for the
unit were activities involving charts and graphs, measure-
ment, quantitative and qualitative research questions, inde-
pendent and dependent variables, and experimental design.
After training, all students (with and without disabilities)
scored higher not only on the unit test, but also on the year-
end statewide science test. These findings suggested that in-
creased learning of scientific practices leads to increased
understanding of other content areas.

Constructing explanations has also been a helpful practice
for students with learning disabilities. Mastropieri, Scruggs,
and colleagues implemented a series of investigations of
the effects of student-constructed explanations of scientific
facts (e.g., Scruggs, Mastropieri, & Sullivan, 1994; Sullivan,
Mastropieri, & Scruggs, 1995). When students were actively
“coached” through explanations for scientific facts (e.g.,
“why would it make sense that anteaters have long front
claws?”) they scored higher on tests then when they were
directly provided with the same information. These experi-
ments demonstrated that students with learning disabilities
are able to reason scientifically, and to increase their learning
when they do so.

An important component of scientific and engineering
practices, which has received little research attention do date
with respect to learning disabilities, includes engaging in ar-
guments with evidence and constructing explanations and de-
signing solutions. Some evidence from performance assess-
ments suggests that students with learning disabilities can
learn these practices, such as describing what the effects of
acid rain might be on limestone statues (Scruggs et al., 1993),
or what effects of soap might be on an ecosystem (Scruggs
et al., 1993). This notion could be expanded to include ver-
bal discourse, such as debating science or engineering issues.
For an example from social studies, MacArthur, Ferretti, and
Okolo (2002) taught students with learning disabilities along
with their peers in inclusive classes to investigate the experi-
ences of one of two immigrant groups to the United States.
Students used a variety of sources to form their arguments in-
cluding planning sheets that contained reasons and evidence
from both immigrant and nativist positions prior to debat-
ing. Findings revealed that all students generally gained in
knowledge about the issues surrounding immigration, and
provide implications for developing argument in science and
engineering.

Crosscutting Concepts

The crosscutting concepts are broad themes that have rel-
evance across the content areas of science included in the



LEARNING DISABILITIES RESEARCH 53

3rd dimension of the common core science standards. These
concepts are similar to the themes proposed by different sci-
ence organizations over the past years, and signal that science
should be understood more broadly than just as a number of
separate, individual subject domains, with little relation to
each other. These concepts include:

(1) patterns;
(2) cause and effect;
(3) scale, proportion, and quantity;
(4) systems and system models;
(5) energy and matter: flows, cycles, and conservation;
(6) structure and function; and
(7) stability and change.

For example, scale, proportion, and quantity can be
demonstrated to be important considerations in the study of
plant growth and development, as well as pendulum move-
ment, and chemical reactions. Each of these concepts—
previously referred to by science organizations as unifying
concepts or common themes—can be an important part of
virtually all areas of science, and also has applications in en-
gineered systems. Again, concepts that can be demonstrated
across different areas of science can strengthen understand-
ings and promote generalized learning.

Disciplinary Core Ideas

The third dimension of the framework focuses upon the sub-
stantive core content of science disciplines of physical sci-
ence, life science, earth and space science, and engineering.
The planning committee determined to focus on foundational
core knowledge upon which future knowledge could be built:

But given the cornucopia of information available today vir-
tually at a touch— people live, after all, in an information
age—an important role of science education is not to teach
“all the facts” but rather to prepare students with sufficient
core knowledge so that they can later acquire additional in-
formation on their own. An education focused on a limited
set of ideas and practices in science and engineering should
enable students to evaluate and select reliable sources of
scientific information and allow them to continue their de-
velopment well beyond their K-12 school years as science
learners, users of scientific knowledge, and perhaps also as
producers of such knowledge. (Committee on Conceptual
Framework, 2012, p. 31)

For example, under physical science, the committee in-
cluded as core ideas (a) matter and its interactions, (b) mo-
tion and stability: forces and interactions, (c) energy, and
(d) waves and their applications in technologies for informa-
tion transfer (Committee on Conceptual Framework, 2012
p. 3). These core ideas are intended to unify a number of
subordinate facts and concepts, and provide a framework for
development of learning, throughout the school grades and
throughout life.

Overall, the common core framework contains much that
appears appropriate for students with learning disabilities.
Certainly, the ideas of integrating content across thematic do-
mains, focusing on a smaller number of basic core concepts,

and considering practices as well as content of science, all
appear to be relatively compatible with the observed needs of
students with learning disabilities. Of particular benefit is an
explicit consideration of the English/language arts aspects of
science learning, and the responsibility of English as well as
science teachers to address these relevant aspects of learning.

Presently employed state standards often have been domi-
nated by factual recall. Common core standards are more ex-
plicitly oriented toward using and applying scientific knowl-
edge. Application of knowledge requires the union of science
content knowledge, conceptual thinking, and linguistic skills
to organize and represent the information. Although these
standards are focused upon greater depth of knowledge, suc-
cessful performance suggests the necessary presence of all
the elements; a breakdown at any point could lead to unsuc-
cessful overall performance.

Presently, scope and sequence guides for science instruc-
tion are less likely either to recognize or to integrate learning
across the various disciplines; nor is teacher training gener-
ally aligned with cross-disciplinary standards. These prac-
tices will need to change as the common core standards are
implemented.

The new standards call for revised tests to be made avail-
able by 2014. This is a very rapid implementation period.
However, a number of test developers speculate that the time-
line is too short for meaningful development of assessments
that adequately capture the emphasis on communication in
the new standards (Sparks, 2011). It is thus unclear how
progress toward mastery of the Common Core State Stan-
dards will be measured.

These new standards also provide implications for teacher
evaluation. Current reform initiatives call for basing teacher
pay, in part, upon student performance (Gratz, 2009). How
will such evaluation practices be implemented with complex
skills that necessarily require the deliberate contributions
of several teachers over several years? That is, if learning
failure occurs in part because students were not effectively
taught important foundational concepts at earlier grade lev-
els, should the present teacher be faulted for this?

Another issue to consider is the fact that the common core
standards implicitly assume that students will benefit from
multiple representations in science, and that it will clarify
and enhance their learning. Although this idea has intuitive
appeal, the reality may be more complex. Kozma reviewed
experimental and naturalistic research comparing the under-
standings of chemists and chemistry students. He concluded,

Experts are able to make connections across multiple rep-
resentations and coordinate the features of these representa-
tions to support their discourse about the entities and pro-
cesses that underlie them all. In our experimental study,
students were not able to make these connections. (Kozma,
2003, p. 9)

Tai, Loher, and Brigham (2006) also noted that science ed-
ucators often lacked substantial domain expertise across dif-
ferent subdisciplines (i.e., biology, physics, and chemistry).
Implementation of the common core standards will also have
to consider the actual learning consequences, and needed
adaptations, as these standards are applied in schools.
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STUDENTS WITH DISABILITIES AND THE
STANDARDS

The Common Core standards (Committee on Conceptual
Framework, 2012) contain three explicit references to stu-
dents with disabilities:

(1) “Diversity should be made visible in the new stan-
dards in ways that might, for example, involve. . .
ensuring that students with particular learning dis-
abilities are not excluded from appropriate science
learning.” (p. 308)

(2) “. . .it is not clear whether these [learning] theories
apply equally well to diverse populations of students,
including those who have been poorly served in the
science and engineering education system—females,
underrepresented minorities, English language learn-
ers, and students with disabilities. These kinds of
natural variations among individuals need to be bet-
ter understood through empirical study and incor-
porated into the cognitive models of learning that
serve as a basis for assessment design.” (pp. 317–
318)

(3) “How can assessments be developed that are fair, both
for different demographic groups and for students
with disabilities? Have examples of these kinds of as-
sessments for the practices, concepts, and core ideas
in the framework been developed and implemented”
(p. 339)?

These statements demonstrate an awareness of important
issues in education of individuals with disabilities, including
standards, instructional practice, and assessments, and for the
necessity for special efforts to meet the needs of diverse popu-
lations, including students with disabilities. These statements
also provide a significant advance from previous positions of
science organizations that made little acknowledgement of
the need for differentiated instructional practice for students
with disabilities (e.g., Rutherford & Ahlgren, 1990). Un-
fortunately, there is little in the standards that provide any
insights on how these will be realized. Further—although
this not stated explicitly—an implicit assumption seems to
be that, with the application of some specific considerations,
all students with disabilities can be taught successfully in the
general education science class. Although this is a worthy
goal to which we should rightly aspire, we should not fail to
consider alternative means for teaching science for students
who continue to struggle in general education classes. Fi-
nally, we should acknowledge the levels of support required
to promote mastery within these standards. The standards
are designed to increase the rigor for all students, but require
substantially increased performance in areas that are consid-
ered particularly problematic for individuals with learning
disabilities. Therefore, the Common Core Science Standards
are likely to require increased supports from special and gen-
eral educators beyond those already in place for students with
disabilities.

IMPLICATIONS FOR INSTRUCTION

Research over the past few decades has provided important
information on implications for science instruction for stu-
dents with learning disabilities. Most of this information is
relevant to implementation of the common core standards,
which provides positive implications as well as challenges
(see also the special issue of Learning Disabilities Research
and Practice, 2011, vol. 26, no. 4, on science education and
learning disabilities).

Students with learning disabilities can benefit greatly from
experiential learning, in a variety of contexts, particularly
when adapted appropriately. When science learning is me-
diated through hands-on, small-group activities, experimen-
tation, class discussion, adapted practice activities (such as
worksheets and reports) and review, there is little reason not
to believe that students with learning disabilities can ben-
efit greatly, in many cases approaching the level of learn-
ing of general education students (Bay, Staver, & Bryan,
1990; Mastropieri et al., 1998; Scruggs et al., 1993). This
is because such approaches to learning interact with the
strengths of many students with learning disabilities (e.g.,
learning through experience and concrete examples) and
de-emphasizes relative weaknesses (e.g., independent study
from text; see Scruggs & Mastropieri, 2007). Even when
students are provided with such learning environments, how-
ever, research suggests that additional guidance and structure
will be necessary for them to comprehend fully and draw rele-
vant inferences (Mastropieri, Scruggs, Boon, & Carter, 2001;
Mastropieri et al., 1997).

Although learning-by-doing can be a very effective ap-
proach to science learning, it seems unlikely that all relevant
science curriculum can be covered in this way, particularly at
the secondary level, where the need for study from complex
textbooks is commonly required. This emphasis on studying
independently from text places a particular burden on many
students with learning disabilities, for whom text process-
ing represents a relative weakness. Research has identified
a number of strategies that have been seen to be of help in
this regard. Effective strategies include reading comprehen-
sion strategies, including text structure analysis (e.g., Bakken
et al., 1997; Mason & Hedlin, 2011); training in highlighting,
outlining, and note taking (Boyle Weishaar, 2001); guided
notes (Konrad et al., 2011); mnemonic strategies for sci-
entific vocabulary concepts (Brigham et al., 2011); graphic
organizers to enhance comprehension and promote connec-
tions (Dexter, Park, & Hughes, 2011); and content learning
enhancement, through direct instruction (McCleery & Tin-
dal, 1999), small group activities (Mastropieri et al., 2006)
and peer tutoring (Maheady & Gard, 2010). These strategies,
overall, have produced substantial effect sizes (Scruggs, Mas-
tropieri, Berkeley, & Graetz, 2010), and may be very useful
in implementing the Common Core Science Standards.

Unfortunately, under even the best circumstances, stu-
dents will need to be able to read text accurately and fluently,
and many students with learning disabilities may experience
great difficulties in this regard. Advances in technology such
as the Kurzweil 3000 and other text-to-speech devices can
be very helpful, as can the CAST Science Writer II for re-
port writing. However, students who, by the secondary grade
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levels, have not acquired appropriate literacy skills will prob-
ably experience substantial difficulties with secondary sci-
ence content. Recent research has underlined the persistent
nature of reading difficulties, and suggests that even with ex-
tensive additional targeted instruction, dramatic short-term
gains in overall reading skill are not easily accomplished with
students with a history of significant reading problems (e.g.,
Vaughn et al., 2010). With the collaboration and cooperation
of the English/language arts teachers, this problem may be
ameliorated somewhat.

Although success in inclusive science classes has often
been realized (e.g., Mastropieri, Scruggs, & Graetz, 2005;
Mastropieri et al., 2006), there is no assurance that this will
prove to be true of all students with disabilities, including
all students with learning disabilities, many of whom have
already failed to learn successfully in these environments.
Although students with learning disabilities are clearly able
to learn science, whether all students with learning disabil-
ities can learn effectively in general education science en-
vironments, at the same intensity, rate, and pace of content
coverage, remains to be demonstrated. Unfortunately, spe-
cial education teachers may not have the necessary skills in
science education in many cases, and even with intensive
special education, there is no assurance that students with
learning disabilities will be able to master core content at the
same pace as their general education peers.

Another significant issue for inclusive science instruc-
tion concerns the ability or willingness of general education
teachers to implement specialized or differentiated instruc-
tion. Results from observational studies and attitude surveys
in this regard are not entirely positive. Scruggs and Mas-
tropieri (1996) and Scruggs, Mastropieri, and Leins (2012)
reviewed all available survey research of teacher attitudes
toward inclusion, and reported that, although a majority sup-
ported inclusive practices, only a small minority agreed they
had sufficient time, training, or support to implement inclu-
sion effectively. In a recent synthesis of all available qualita-
tive research on co-teaching, Scruggs, Mastropieri, and Mc-
Duffie (2007) concluded that special education co-teachers
served mostly in a supporting capacity, and rarely employed
specialized instructional strategies to assist students with dis-
abilities. These findings suggest that much work remains to
be done to design and implement effective science instruction
in inclusive environments.

Conclusion

Common Core Science Standards (the final version of which
is yet to be released) contain much of importance to the edu-
cation of students with learning disabilities. The integration
of knowledge, the focus on necessary literacy requirements,
the emphasis on experience and understanding, and the focus
on fundamental core concepts throughout subject areas and
grade levels, can all be expected to be beneficial to students
with learning disabilities. We believe that the increased focus
on content area knowledge will also prove to be helpful in this
endeavor. Previous science research identified circumstances
in which students with learning disabilities benefited greatly
from adaptations such as mnemonic strategies, text process-

ing strategies, adapted activities, peer mediation, and explicit
questioning strategies. The great challenge for the future will
be to identify means for implementing these strategies and
supports on a broad scale, and monitoring their impact, in a
variety of settings. In this way, students with learning disabil-
ities can anticipate much greater success in science learning.
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