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Introduction

In this brief essay, we lightly traverse a broad intellectud terrain. We bringin to close
contact, notionstha are nottraditiondly discussed togeher. We open with adiscussion
of adolescent reading. We go onto couple tha with unfolding workforce requirements
for the21™ century. We suggest how the educationd needs of this workforce might be
better met by paying closer attention to the oppotunitiesto learn presented by inquiry-
centered learning environments in schools. We close with a specific set of suggestions
abouthow these learning environments might be better coupled with the suppott of
reading and literacy. We embark onthis rather broad sojoum to highlightarather old
adage Din Dewey@ words schools should be seen not as preparationfor life butlife
itself. Inthiscase, lifein 21% century United States will demand that its inhabitants be
flexible thinkers and expert communicators. All adolescents, but especially those from
undeserved communities, will need to undestand how the texts from various disciplines
will hdp them develop expertise with text that they will valuethroughoutther lives.

We are especially interested in exploring ways to remedy adolescentsCfailure to acquire
reading-to-learn skills. During the K-3 years, schools expect tha children will learn to
read. Tha is, children will learn to decodeand comprehend arelatively narrow rangeof
texts. From 4™ grade forward, schools and teachers have a different expectation. The
expectationistha readers will have therequisite skills necessary for reading-to-learn.
With decoding and the basic skills in reading accomplished, mog learners fromroughly
fourth grade forward, use reading as the mog fundamental tool in learning. From early
adolescence throughoutthelife course successful learners apply reading-to-learn skills to
newly encountered text in school, in theworkplace, onthelInternet Bin short, everywhere
bto learn. For thisessay, andfollowing severa others (e.g. Pressley, 20001989;Y ore &
Shymansky, 1997) we condder thefollowing as auseful (butincomplete) list of reading-
to-learn sub-skills: (8) Defining, (b) Summarizing, (c) Informationretrieval, (d)
Seridlizing, (e) Andyss, (f) Synthesis (g) Reflection. These skills are both very generd
and highly specific. They are generd in tha learnes find them useful in every domain.
They are highly specific because they will look somewhat differently depending on
noms of domeinsof expertise andinquiry in each domain. For example, theimportant
elements of aseriesin sodal studies are different tha those in science. However the
learner in each case mug be sengtive to theimportance of seriesin undestanding the
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text. A reading-to-learn suite of skillsis ameta-cognitive toolbox that allows learnersto
undestand and use texts. Inauring tha early adolescents master reading-to-learnisone
key way to guidethem to produdive adulthoodin theworkforce of thar future.

We conjecture tha thefailure to develop deep reading-to-learn expertise will diminish
studentsQlife chances (Deshler, Ellis, & Lenz, 19%; Hagdl, Rutter, & Yule, 1994;
Schumeker, Deshler, & Ellis, 1986;Zigmond, 1990). The 21¥ century will place a
premium on activities, for which reading-to-learn is a prerequisite. Reading-to-learnis
important for al students. We sugpect highlighting this suite of skillsis especially
important for minority students. It is appaent tha many minority students leave late
childhoodand enter adolescence with poordecoding skills and weak vocabulary. Indesd
thisdeficit isrecelving attention. We suggest tha reading-to-learn is at least asimportant
and perhgpsmore for each learne® future than simple decoding.

The United States workforce is undegoing radical change For theforeseeable future
thejob growth in the US workforce will bedomnaed by two sectors. professiond and
related occupaionsand service occupaions(Bureau of Labor Statistics, 2005;Levy &
Murnane, 2004) Both types of employment demand strong communication skills so tha
complex ideas can be shared across diverse communities. Additiondly the econony of
the 21% century will require its membersto think creatively and critically while
respondng to, and adgpting in respong to, rapidly changing situaions(Levy &
Murnane, 2004) Employeesin these sectors are the leading edgeof a trend away from
strictly structured and rule-govened work environments in which employees have little
latitudefor decision-making, restricted reporting, and limited collaborating spheaes.
Increasingly, greater numbers of employees across a broad spectrumwill beexpected to
do thethinking, doaumenting, and communicating necessary to sugain and grow thear
organizationsin aglobd and dynamic econony. Thenew econony will need workers
of thissort at al levels whether they are entry-level service workers or senior design
andysts. Drudker (1998)coined the term GknowedgeworkerOto character this new type
of employee. Today® schools mug prepare the workers who will fill these new forms of
work. At thefounddion of these workersOskills sets is reading-to-learn.

Developing a L earning Culture for Future KnowledgeWorkers

More than a decade ago the SCANS (Secretary@ Commission on Achieving Necessary
Skills) report (1997 anticipaed this trend in employment and the demandsit would
make on systems of teaching and learning. Among other things thereport suggested tha
for today@ students to be prepared for tomorrow they would need learning environments
tha allowed them to explore real-life situaionsand conequentia problems. The authors
of the SCANS report bdieved learning environments with these characteristics would
hdp learners become prepared for the work world of the new century.

More recently theingghts of SCANS have been echoed in scholarly (e.g Levy &
Murnane, 2004)and policy discourse (e.g NCREL EnGauge 2004;Partnership for 21%
Century Skills). In the spirit of the SCANS repott, the current conversation about21*
century skills calls for classroomlearning environments that, in addition to induding the
core subjects of schooling, encourage students to gain media literacies, critical and



systems thinking, interpersond and self directiond skills.

Creating classroom cultures where this is possible involves devel oping studentsQebilities
to create, process, and share information. These classroomlearning activities tha use
intellectud resources, offer learners the oppotunity to engagein knowedgecreation and
knowledgetrandormation. Text and reading are at the center of all these activities.
Reading-to-learn is an essential skill for learnersto take advantage of the oppotuntities.
Reading-to-learn is at the core of expert thinking and complex communication - the
ovearching names tha Levy and Murnanegive to the set of skills at the core of
produdive paticipationin the 21% century. These skills Dexpert thinking (i.e., critical
andysis and synthesis of information) and complex communication (i.e., trandormation
of information into new forms for interaction with others) Bare wha knowledgework is
about

What isneeded: Strong Literacy Skills Developed Within Authentic Learning
Opportunities

Centrality of Text and Reading-to-L earn

Complex communication skills and expert thinking rely onthe presence of highly
developeal reading-to-learn skills. These skills are fundamental tools for knowedge
acquisition and communication. Employees and students who have highly developeal
reading-to-learn skills typically show evidence of goodself-monitoring of
comprehengon, critical thinking, strongandysis and interpretive skills, and they are able
to communicate detailed and relevant information for others. Highly developed reading-
to-learn skills can bethoughtof as the core skill set necessary for effective fundioning as
a student and as a knowledgeworker.

These core skills take on nuances in each domain of inquiry and students mug learn and
apply these skills across subject areas. Our conjecture is tha skills induding defining,
informationretrieval, serializing, andysis, synthesis, and reflection provide students with
a set of toolstha can be applied across disciplines. With these skills, students can
effectively tackle chdlenging and interesting problems across domains  They will aso
be much better prepared for theworkforce demands of an information econorny.
Therefore, classroomlearning environments, across domains mug find ways to highlight
and teach these sKkills.

Teachers often equae evidence of basic literacy (e.g. decoding) skills with the reading-
to-learn skills necessary for rigorouswork in the disciplines. Some teachers assume tha
students have learned basic skills before reaching middle and high school and that these
students can apply these basic skills to the more rigorouscritical investigationsand deep
andysis of text required in grades 4-12. The effective application of reading-to-learn
skills for knowedgework relies onthe presence of strongbasic literacy skills, butit is
not a subgitute. The presence of strongbasic literacy skillsisa patia precondtionfor
reading-to-learn skill development. Students with very weak basic literacy skills require
such long periodsof time to read texts tha they become log and lose sight of the
metacognitive structure in texts. However, even students with minimal basic literacy



skills can betaughtto use reading-to-learn strategies. Theskills may even serveto
deepen ther basic literacy skills.

Theoverarchinggod in ourresearch, design, and implementation efforts is to suppot
studentsin developing the reading-to-learn skills necessary to competein the21g century
labor market. To be competitive, students mug beexpert consumers of text and other
mediafor knowledgework. We arguetha thedevelopment of these skills must
necessarily beintegrated with the development of studentsOengagement in authentic
activity of thekind tha can occur in the subject matter classroons of high school and
middle school. In short, we are seeking to create techniques to assist content area
teachers, udng thetexts of thar disciplines as sites, to suppot thedevelopment of
reading-to-learn skillsin ther students.

Apprenticeship in Text Thick Authenticity: Meaningful Learning ThroughAuthentic
Activity

High school teachers often read complex text to students. The argument for this practice
gosslike this; Qn order to do thework, thekidshave to read. Thekidscan®read. So to
get onwith thework, | read to themQ Whileit is certainly truetha students have to read
to do complex content-area work, unlike theforegoing strategy, we conjecture tha
teachers do not have to adoptalearning before doing podure. Rather, following
progressive educators since Dewey (1938) Whitehead (1929) and others, we think it is
essential for high school content teachers to adopta learning while doing stance when it
comes to content-area indruction and reading. The key questionis howto develop
reading-to-learn skills throughauthentic classroomactivities. Further, asisnicely
illugrated by Norris and Phillips (2005, the acts of reading and writing, themselves
embodythekeysto inqury. Tha is, beng ableto undestand howinformationis
communicated within particular genres, like specific disciplinesin science, is a thevery
essence of what it meansto know these disciplines.

Oneindructiond site for developing these reading-to-learn skillsis paticipaionin
inquiry science activities. Ininquiry, students work on consequential tasks in specific
domains In addition, students have oppotunities to participate in communities and tasks
tha are persondly meaningful. Duringinqury activities, students ask a question that can
beinvestigaed. Studentsthen develop ahypohesisandinitiate an inqury. These tasks
require deep involvement with text. Inquiry indudes wha Palinscar and Magnuson
(2000,2007) have called first and second hand investigationsusng text and hypetext for
research and doaumentation within theinquiry process. Duringinqury, students andyze
and synthesize theresults of ther inquiry and typically present ther cases, from
evidence, to thear peers and teachers. Students are encouraged to recognize and consder
possible and plaugble alterndive explandaions They interrogae these explanaionsin
collaboration with other students. Said differently, duringinquiry students develop skills
at the highe levels of Bloom@ Taxonomy (1956)induding classifying, inferring,
predicting, and communicating.



Onekey vehicle for this development istext. Text and other media are windows through
which the domains of knowedgecan be viewed. Throughdeep involvement with text
students not only learn content but how reasoning unfoldsin thevariouscontent areas. In
reciprocal fashion, this sort of engagement with the texts of thedomain developsreading-
to-learn. Thisinterplay isonekey aspect of authentic activity.

Shaffer and Resnick (1999)suggest learninginvolving degp and longterm activity in
content areasis at the core of authenticity. When carried outin ways that engage high-
level thinking, inquiry requires thick authentic activity. They goonto identify four
interdependent and mutudly suppoting aspects of authenticity. These aspects of
authenticity are: (1) learningthat is persondly meaningful to thelearners, (2) learning
tha relates to thereal-world, outside of school, (3) learning tha provides an oppatunity
to think in themodes of a paticular discipline and (4) learning where the means of
assessment reflect thelearning process. Learningin this thickly authentic way always
requires a condant interplay between acquiring content and, asfar asreadingis
concerned, developing highly situaed skills to better read and process information from
thedomain. Inquiry in science, for example, because of itslocal and community
interactionswith big ideas and processes, and its engagement with the communicative
forms of science (reading, doaumenting, synthesizing, and reporting about science
learning), is particularly well suited to suppot thick authentic activity in science. To bea
fruitful learning-while-doing site of ingruction, however, a specific set of practices for
teachers and learnersis needed to keep theinterplay visible durning inquiry.

Now we turn to howtext can be used to engagelearners with inquiry as they develop
reading-to-learn skills. We focus on science but we bdieve tha these arguments can be
equdly well applied to other domainsof inquiry. The many sub-communities of science
have defining text genres. Whether we are discussing the highly local forms like thetexts
teachers may use to get students to specify research questions or thetexts of professiond
sodeties, communities produce texts tha represent how science is defined, interpreted,
and communicated. In order to truly develop deep scientific conagptud undestanding,
while learning howto do thework of inquiry, students mug be effectively engaged with
local and globd community science texts induding primary doauments (e.g., technical
reports), seconday texts (materials created by science writers for educationd
distribution), curricular materials, and local community doauments. Effective
engagement with text within adomain implies access, skill, and recognition. Students
need access to arangeof texts that represent the community and its domain. Students also
need the skills to attend to these texts deeply. Findly, students need meta-cogntive
strategies to recognize relevance of thetextsOcontent to theinvestigaive approaches and
phenomenathat are the subject of theinquiry.

The Challenge Strengthen Literacy within Inquiry
We conjecture tha lack of reading-to-learn skills is benind much of the poa peformance

in content area domains Students have notdevel oped specific meta-cognitive techniques
to appreciate the nuances in thebig ideas of domains In short, for many learners the big



ideas are invisible. Here our reasoning takes its lead from Delpit (1995) Sheargues tha
learners, especially those from disadvantaged backgrounds don®really get the specifics
of thegames of learning that are at work in classrooms. One place the game of leaningis
played outisin text. Each content domain hasits own way of learning and styles of
reasoning. These can be seen in the ways doauments are structured both globdly and
locally from elements like heading structure to theuse of specia vocabulary (Bolter,
1991) If learners do not have away to make these visible, they can fail to see howthe
important ideasin adomain urfold. Thechdlengeisto offer learners specific techniques
to navigate and come to condusonsfrom content area texts.

Our work isfocused in science classrooms. However, thedemandsof moden inquiry-
centered classroons are duplicated across the curriculum. Content areas, like science,
demand of learners the application of skills tha suppot the acquisition of degp
conceptud undestanding. Genuine and authentic application of these skills requires
presenting students with oppotunities to applying core skills to authentic conagptud and
procedural tasks. Inquiry-centered science classrooms require students to read-to-learn in
order to engagein theessential tasks of inquiry. Students mug be able to read and
interpret information from multiple sources and extract information tha is necessary and
appropriate for inqury gods. They mug beable to use computationd technology to
locate, synthesize, and andyze information in orde to build evidence. Findly, they mug
be able to write and speak in ways tha represent their undestandingsof argument and
evidence and then, in turn, be able to communicate factudly and persuasively with peers.
When students are not highly skilled readers theforegoing activities are at best
compromised and at worst impossible.

We have introduced several reading-to-learn suppat tools into inquiry-centered science
middle and high school classrooms. Our god is an intengve reading-in-science infuson
tha provides students with tools to suppot the development of skillstha are necessary
for expert thinking and complex communication. Our suite of reading-to-learn suppot
toolsindudes (1) annottion, (2) doubk-entry reading logs (3) summarization, and (4)
sets of congderate texts whose structure and content is well-undestood and connected to
learnersCcurrent reading levels. Each of these tools suppots knowedgetransormationin
which text information is actively reworked to improve learnersQundestanding. Thisis
accomplished throughsuppot for indvidud reflection and reorganization. Throughthe
use of thetools, we bdieve tha learners develop an interconnected undestanding of
science conaepts and the scientific procedures (questioning, doaumenting, andyzing,
reporting) tha hdp students gan degper understandingsof the concepts.

Annotation

Students need ways of making the author@ message more explicit. Text
annotation meets this need. Annofated texts are readingstha have been subjected to
content andysis. Annotated texts serve as a guidefor reading and reade's. Teachersuse
these guides as they scaffold readingsfor ther students. Our approach to content andysis
involves coding that make main ideas, suppoting idess, difficult content and other
vocabulary, trandtions condusons and inferences implicit in thetext more appaent to



learners. We aso highlightexplicit or implicit hypotheses, claims, evidence, inference,
predictions evaluaions andintegration, al of which are critical science skillsthat the
I1linois Science Standads(1985)identify as necessary for 9th and 10th grade science
learning.

Science texts seen in this way alow learners to GeeOthe hypotesis, claim,
evidence, inference, etc. tha are often not explicitly pointed outin thetext. In additionto
simply having students read annotated text, we aso intend these categories as aguidefor
students as they learn to annotate or Gnark up textOwhile actively reading. Annottionis
onecomponat to becoming an expert and active reader. Our god isto provide studentsO
with thetools necessary to become expert and active readers. Using annottion, students
can regularly make nates in the marginsand mark-up texts, insert number or letter guides,
undeline, etc. asthey locate the main ideas and track theargumentsin thetext.

Double-Entry Reading Logs

Double-entry reading logsare areader-respong workspace tha provides a
structure for students to monitor and doaument ther undestanding of science texts.
Double-entry logsare an oppotunity for students to read actively and reflect onther
reading ugng sets of annottionsdesigned to get learners to highlight particular places of
difficulty in thetexts. Thevariety of doubk-entry reading log structures alow teachers
to focus studentsCreading on a particular idea or skill (vocabulary, main ideas with
suppotingidess, etc.). For example in avocabulary doubk entry log students are asked
to identify new wordsand conjecture how they are related to the main ideas of an inquiry.
We coupled thedoubk entry logto theuse of summarization. It hdpsstudentsfirst
undestand and then explain what they read in science texts.

Sunmmarization

Effective summarization, capturing the gist of science text as well asthe major
concepts and detail s suppoting those concepts, isan important skill in science inquiry. In
summarizing, students mus comprehend thetext, identify main idess, differentiate
seconday idess, and condense the information while integrating essential elementsin a
written text tha is a succind, logical, and cohaent representation of the origind source.
In our reading-to-learn approach in science, we give students oppotunities to summarize
thetext in two ways: first, throughteacher-guided summarization skill development and
second, throughthe use of the Summary Street tod.*

* Summary Street uses a set of mathematical and statistical techniques called latent
semantic anadysis to create a representation of studentsCtext and compareiit to stored
representationsof texts from the same domains of inquiry. Summary Street judges the
student@® summaries based on the similarity of its conaept and conaept structures to
stored corpusof texts. Summary Street also assesses thingslike redundancy, plagiarism,
spdling, and text length. To learn more abouthow Summary Street scores texts see
(Kintsch, et.al., 1998;Landauer, et.al., 1999. See (Wade-Stein, et.a., 2005;Kintsch
et.al., 1998)for areport on student use of Summary Street.



The Summary Street tool is aweb-based tool tha suppots student summarization
by giving feedback on content, spdling, redundandes, and irrelevandes. Thegod of the
integration of Summary Street into the curriculum unit activitiesis to engage studentsin a
deeper undestanding of important texts they haveread. Writing summaries provides
students with an oppotunity, throughwriting, to communicate ther undestanding of
text. TheSummary Street tod provides students with ingant and private feedback onthe
qudity of ther summaries. It provides teachers with the oppotunity for oneon-one
interaction with students

Theforegoing description of reading-to-learn suppot tools serves to illugrate tools tha
might suppot students in becoming more active and expert readers of content-area text.
Teachers mug have oppotunities to become familiar with, and build pedagogical skills
in the coupling of reading-to-learn approaches, and reading-to-learn tools with ther
current approaches to teaching in thedisciplines. In order to facilitate this trandtion,
specific forms of professiond development are required.

Professional Development

In order to create twenty-first century learning opportunities for students, teachers must
be 21% century knowledgeworkers. Knowedgework is undestood to comprise the
creation of knowledge the application of knowledge thetranamission of knowedge and
theacquisition of knowledge(Kelloway et a., 2000). Much of knowledgework involves
meaningful interaction with text forms. In lightof our reading-to-learn discussion, it
follows tha content area teachers should befacile in usng text to meaningfully focusand
degpen indruction.

In our professiond development regime we are working to assist science teachersin
becoming skilled in usng text as an effective means of active indructionrather then jus
the object of rote memorization. Throughongong professiond development, teachers
have regular oppotunities to consder, shae, and critiquethdr rolein preparing students
for knowedgework in geneal, and more specifically, in examining oppatunities to
bring literacy to content teaching as a key comporent to development of knowedge
workers.

Engaging in knowedgework throughsuppoting literacy within science has subgantial
chdlengesfor teachers. Onechdlengeto thedevelopment of reading-to-learn skillsis
tha teachers are unfamiliar with, andlack specific knowledgeabout, howto use thetexts
of the content jointly as sites for reading ingruction and content ingruction. Science
teachers have nottypically been exposed to reading-to-learn approaches to teaching
science content. When teachers have been presented with information abouthow to
suppot literacy in science it has genealy taken two forms. broad (i.e., an overview of
theimportance of suppotingliteracy in science) or scattered (i.e., multiple activities or
techniques e.g., graphic organizers, KWLs) withou direct connectionto specific content
or to pedagogy appropriate to thetechnique Teachers mug have oppotunitiesto learn
therationde and theory undelying selected reading-to-learn approaches. Thetheory



should beto coupled to specific and suppotted opportunities to practice doing thework of
teaching with activities tha connect the reading to science content.

Our approach to professiond development offers a combination of theoretical and hands
on knowledgebuilding, knowedgeapplication, and knowledgetrandormationthat is
critical to building long-term capacity in suppoting literacy in science in high schools.
We introducee teachersto theexplicit strategies tha students will use in applying reading-
to-learn skills to science text. We prepare teachers to Gee and supportOthe literacy in
science text and to develop ther studentsCreading-to-learn knowledgeand skillsin
science focusng on highlighting thetext structure that wrapsaroundcontent. In orde to
effectively integrate reading-to-learn tools into science classroons, we bring togeher
three critical ingredients: highly developed and vetted text-rich inquiry science curricula,
reading-to-learn metacogniive suppot tods (anndation, double-entry reading logs
summarization), and expertise. The design of the scopeand sequence of our professiond
development approach aimsto 1) provideteacherswith an overview of thereading-to-
learn theoretical approach to suppoting literacy in science; 2) provide degp and
interactive oppotunities for expoaure to reading-to-learn and to theliteracy materials and
toolsin theunit; 3) provideregular skillstraining in the use of the materials and tools
relevant to the science lesson; 4) encourage meta-awareness of therationde undelying
the application of reading-to-learn approaches in science; and 5) provide oppotunities to
apply ther undestandingsto the design of formative assessments that measure studentsO
developing science undestanding throughthe use of theliteracy materials andtools.

Conclusion

We have described the pressing need for schools and teachers to devel op students who
know how to read-to-learn. We have claimed thisis fundamental if studentsare to
developinto effective knowledgeworkersin the 21% century. We offered a brief
characterization of our reading-to-learn approach to suppoting literacy and skill
development as a vehicle for preparing students for thar futures. We have highlighted
inquiry science as a context for creating authentic oppotunities for students to develop
and apply these reading-to-learn techniques. What are theimplicationsof this discussion
for the preparation of students, especialy for thoe who are paforming at lower-than-
hopel-for expectations? While theimplementation might be complex, we bdieve the
implicationsfor the schooling of adolescentsis straightforward. First, we think tha
broad-based efforts to make text more prominent in theingructiond lives of teachers and
learners should beredoubkd. Aswe havetried to arguehere, adolescents and teachers
see text every day butdo not see text as an active and deep meaningful ingredient of
learning in thecontent areas. Mog adolescents think they aready know how to read and,
thus wha more could benecessary? Mog teachers bdieve the adolescents who come to
them know how to read and tha ther indructiond fod should beelsewhere. These
perspectives jointly conire to keep text bd ow the indructiond radar. Next, we
therefore bdieve tha in each content area, teachers, and other scholars, should work to
make the structures of thetexts in the domain more visible to teachers and ultimately to
students. We also bdieve tha students should expect that thar work, with text, will be
an object of scrutiny from thar teachers, thar peers and others. I1n short, students should



expect to be asked not only whether they read butalso how well they read. Findly, from
the perspective of research, we need to be aboutthe task of developing avastly larger set
of reading-to-learn strategies that can be made a part of discipline-based ingruction and
can be shown to improve both the devel opment of reading-to-learn and content area
knowledge
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