
Effective small-group instruction is essential, 

particularly for students reading at the lowest level.

Determining how to design materials and provide instruction to ensure 
that all children learn to read is a challenging yet essential task. 
Recently, considerable emphasis has been placed on what should be 

taught. This emphasis has resulted in the identifi cation of essential elements in 
reading that could improve outcomes, particularly for students with reading 
diffi culties. These essential elements include, but are not limited to, phonemic 
awareness, phonics, fl uency, vocabulary, comprehension, spelling, and writing. 
Good reading programs carefully consider these elements and construct lessons 
that thoughtfully and deliberately ensure that all students, including students 
who do not readily profi t from reading instruction, are provided with the 
quality and type of reading instruction that will lead to reading success.

In addition to what needs to be taught, a good reading program also considers 
how reading is taught. The how of reading instruction involves many 
considerations, including pacing, monitoring student progress, and grouping. 
Grouping for reading is a fundamental issue in education (Anderson, Hiebert, 
Scott, and Wilkinson, 1985; Barr, 1989), and it is one of the few alterable 
features of instruction that “can powerfully infl uence positively or negatively 
the levels of individual student engagement and hence academic progress” 
(Maheady, 1997, p. 325).

Background on Grouping for Reading Instruction

Until the 1990s, students were grouped for reading instruction into relatively 
homogeneous ability groups based on teachers’ judgments, placement tests, 
and/or standardized test scores (Barr and Dreeben, 1991; Kulik and Kulik, 
1984). Same-ability grouping occurred in several ways. Most teachers provided 
same-ability reading instruction within their classrooms by dividing students 
into three or four groups. In other cases, teachers grouped students with 
students from other same-grade classrooms or across grade levels with similar 
reading abilities and needs.  

Since 1990, teachers have increasingly used whole-class instruction and 
heterogeneous groups for reading. This new trend in instruction occurred for 
several reasons. First, research revealed that the students in the lowest groups 
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received poor-quality instruction, which often focused on isolated skills and 
provided minimal time for reading connected text (Allington, 1980; Hiebert, 
1983). Second, same-ability groups were very stable, providing little opportunity 
for students to move between levels (Oakes, Gamoran, and Page, 1992). 
Because students’ peer relations are infl uenced considerably by the make-up 
of their reading groups, the stability of ability-based reading groups limited 
students’ friendship opportunities (Hallinan and Sorenson, 1985). Finally, 
students’ self-perceptions were infl uenced by the groups in which they were 
placed (Oakes et al., 1992). As a result, students who were always placed in the 
lowest reading groups developed negative perceptions of their reading abilities 
and low expectations of progress.

In response to these concerns, most classroom teachers now choose to use 
whole-class instruction, complemented at times with small, cooperative, 
mixed-ability groups (Schumm, Vaughn, and Elbaum, 1996). Unfortunately, 
whole-class instruction alone cannot meet the learning needs of many students. 
This is particularly true for students with severe reading diffi culties.

This paper provides a review of what is known about grouping for reading 
instruction, particularly as it affects students who have extreme diffi culty in 
reading. These students include, but are not limited to, students with reading 
disabilities, learning disabilities, or dyslexia. For purposes of this paper, I will 
use the term “students with reading diffi culties” to refer to all students who 
experience severe diffi culty in reading. I will present information on the types 
of grouping practices that are most effective for teaching reading and the size of 
groups that are associated with the greatest gains in reading skill, as well as an 
example of an effective small-group intervention for struggling readers. 

Grouping Practices and Reading Outcomes for Students with 
Reading Diffi  culties

Several recent reviews have examined the effects of different grouping practices 
on reading outcomes: 

 1.  Within-Class Grouping (Lou et al., 1996)

 2.  Ability Grouping (Barr and Dreeben, 1991; Kulik and Kulik, 1982; 
Slavin, 1987)

 3.  Student Pairing (Cohen, Kulik, and Kulik, 1982; Scruggs, Mastropieri, and 
Richter, 1985; Scruggs and Richter, 1985)

Two recent meta-analyses (Elbaum, Vaughn, Hughes, and Moody, 1999; 2000) 
and a controlled study of group size (Vaughn, Linan-Thompson, Kouzekanani, 
Bryant, Dickson, and Blozis, 2003) have also provided valuable information 
about the relation between grouping practices and reading outcomes for 
students with reading diffi culties. There is now substantial empirical evidence 
that supports the value of teaching reading to students one-on-one, in pairs, and 
in small groups.

More and more researchers and 

teachers recognize the limitations 

of same-ability grouping for reading 

instruction.
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Student Pairs
Student pairing for reading instruction is a promising grouping format for two 
important reasons: (a) when students learn to work with a partner for a specifi c 
reading activity, they need little teacher direction; and (b) student pairing is 
highly suited to students with reading diffi culties, since it is a means for pro-
viding additional directed time in reading. Pairing provides opportunities for 
students to be engaged in reading in ways that yield positive outcomes while 
freeing teachers to work with small groups of students. 

A meta-analysis of several types of grouping practices (Elbaum, Vaughn, 
Hughes, and Moody, 1999) provided additional information about the effects 
of pairing on students with reading disabilities. When students served as tutors 
of younger children, the tutors made signifi cant progress but the tutees did not. 
This fi nding suggests that when students are involved in cross-age tutoring, the 
students who need the most reading practice should have ample opportunities 
to serve as tutors. The meta-analysis further revealed that when students were 
engaged in same-grade (peer) tutoring, the tutee made signifi cant progress; the 
benefi ts to students who served in reciprocal roles as tutors and tutees were 
more modest.

These fi ndings suggest that pairing students for instruction may lead to positive 
outcomes in reading, provided that teachers carefully monitor student progress 
to ensure that all students benefi t from the activity. Student pairing is a particu-
larly desirable grouping format for classroom teachers since it is both feasible 
for teachers to implement and enjoyable for students (Elbaum, Vaughn, and 
Schumm, 1997; Fuchs, Fuchs, Mathes, and Simmons, 1997; Vaughn, Moody, 
and Schumm, 1998). Furthermore, teachers report that students derive many 
social benefi ts from working in pairs (Lamport, 1982; Maheady, Harper, and 
Sacca, 1988; Mathes and Fuchs, 1994). As a fi nal incentive, student pairing has 
been demonstrated to be effective for students with reading diffi culties within 
both general and special education settings.

The following are suggestions for using student pairs in reading instruction:

 1.   Have better readers partner with struggling readers for fl uency activities in which 
the better reader reads several paragraphs and then the struggling reader 
rereads those paragraphs.  

 2.   Have students with reading diffi  culties serve as reading monitors for younger students.

 3.   Partner students to check each other’s work when they are completing activities 
in centers.

 4.   Ask pairs of students to answer comprehension questions about a commonly read 
passage.

 5.   Ask pairs of students to work with word cards. One student reads the word, the 
other student writes the word, and then both students check the spelling 
of the written word.

Cross-age and peer tutoring  

can benefi t the students who 

need the most reading help.
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Small-Group Instruction 
In a study that specifi cally examined outcomes in reading, Taylor, Pearson, 
Clark, and Walpole (1999) found that fi rst- through third-grade teachers in 
more effective schools spent more than twice as much time in small-group 
reading instruction as teachers in less effective schools. 

The question of how small the group needs to be to ensure adequate progress 
for struggling readers is important in that the answer infl uences the amount of 
resources needed to meet students’ instructional needs and the amount of time 
in which students can be instructed in smaller groups. Most educators agree that 
the ideal group composition for providing instruction to students with read-
ing problems or reading disabilities is one teacher with one student. If students 
make the same gains in larger group sizes, however, more students can be pro-
vided teacher support for longer periods of time.

A supplemental intervention was conducted (Vaughn et al., 
2003) by grouping second-grade students identifi ed as having 
reading diffi culties in three different teacher-to-student ratios: 
1:1 (one teacher with one student), 1:3, and 1:10. The inter-
vention included instruction in four key areas—fl uent reading, 
phonemic awareness, comprehension of connected text, and 
word analysis/spelling. All groups made signifi cant progress 
from pretest to posttest, but the largest gains were realized 
by students in the 1:1 and 1:3 groups. Out of seventy-seven 
students, seventeen made less than six-months’ gain during the 
fourteen-week intervention on either word attack, word identi-
fi cation, or reading comprehension. Of the seventeen, two were 
in the 1:1 format, six were in the 1:3 format, and nine were in 
the 1:10 format. 

These and other studies (e.g., Acalin, 1995; Evans, 1996; Thurlow, Ysseldyke, 
Wotruba, and Algozzine, 1993) underline the positive effects of one-to-one and 
small-group instruction, particularly for students with reading diffi culties. When 
teachers have large numbers of students who are reading below grade level, 
every effort should be made to provide them with daily instruction in a small-
group format such as one-to-one, pairs, or groups of three or four.

How Can Teachers Organize Their Classrooms to Provide 
Small-Group Instruction?

Given the evidence described in the preceding sections, the question is no 
longer whether instruction in smaller-group formats is effective for struggling 
readers; rather, the question that needs to be addressed is how classrooms can be 
organized to provide such instruction. The following recommendations describe 
practices that have been used effectively by teachers to provide intensive 
instruction to a small number of students while ensuring that other students are 
engaged in productive activities. 

 1.  Develop a variety of purposeful learning activities in which students can engage 
independently while you teach small groups of students.

“ When teachers have large 
numbers of students who 
are reading below grade 
level, every effort should be 
made to provide them with 
daily instruction in a small-
group format.”

In planning and implementing 

small-group instruction, teachers 

must develop worthwhile activities 

for other students in the class.
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 2.  Teach students how to use learning centers and to work cooperatively within these 
centers.  

 3.  Identify community volunteers or parent helpers who can guide small groups of 
students working in learning centers. Older students may also be able to 
serve in this role.

 4.  Organize reading groups so that the students who need the most help are in the 
smallest groups.

 5.  Reorganize groups frequently to refl ect the learning needs and progress of 
students within the groups.

 6.  Restructure personnel resources in the school so that Title I and other educational 
personnel are available to provide additional classroom support during 
reading instruction.  

Eff ective Practices for Small-Group Instruction

Plan Group Reading and Writing Activities
•   Choose activities that help students understand, practice, and apply previously taught material.

•   Select activities that teach concepts or skills related to previous instruction.

•   Consider traffi  c fl ow, use of materials, and workspace.

•   Prepare a variety of areas in which small groups can work throughout the classroom.

•   Replenish materials and change activities regularly to maintain interest.

Model Group Reading and Writing Activities
•   Develop and teach easy-to-follow rules.

•   Start slowly at the beginning of the year. Build on previous knowledge by adding new activities and choices.

•   Model the procedures and routines used in the activities.

•   Provide guided practice of new activities before initiating teacher-led small-group instruction.

Design a Small-Group Instructional Management System
•   Group students for specifi c purposes, using data from informal and formal reading assessments.

•   Plan instruction and select curriculum materials and learning activities.

•    Develop a classroom management system that incorporates the daily schedule and a small-group management chart.

•   Develop a daily schedule to plan and pace instruction.

•   Develop a small-group management chart to direct students in small groups to learning activities.

•   Monitor and evaluate student progress and regroup students for reading instruction.

Understand the Teacher’s Role During Small-Group Instruction
•    Design a group rotation plan to indicate where small groups go until all of the groups have worked with the teacher.

•    Select and plan reading and writing activities. Model activities and check students’ understanding before small-group instruction begins.

•   Provide a variety of reading and writing activities that focus on practice of previously taught knowledge and skills.

•   Assemble materials matched to students’ needs.

•   Organize instructional activities to include fl exible groupings—such as peer tutoring, partner reading, small cooperative groups, 

or student-led groups—to practice and extend learning.

•   Monitor student progress regularly to make instructional decisions, such as when and how to regroup and what concepts to target.

•   Scan classroom and monitor activities of all students at all times.
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Perhaps the most signifi cant challenge for teachers is to establish and develop 
worthwhile and effective activities for other students while the teacher provides 
small-group instruction for students with reading diffi culties. Depending on the 
age of the students, many independent activities can be a challenge. Teachers 
may use resources to provide activities for independent work (Morrow, 1997) or 
consider the following activities to meet the learning needs of students working 
independently:

 1.   Organize literacy centers that engage students in projects related to classroom 
activities. Provide specifi c guidelines and a sample of a completed project 
at each center so that students know what their end products should 
look like.

 2.   Give students ample opportunities to reread books, magazines, poetry, and other 
texts that they have previously read. Give them specifi c guidelines for 
how to

  a. demonstrate how many times they have reread the text;
  b. time themselves or other students in how quickly they read the text;
  c. develop who and what questions about the text; and 
  d.  report the main idea of what they’ve read to another student who 

read the same text.

 3.  Provide tape recorders so that students can
  a. listen to audio versions of stories as they read;
  b. record their readings of stories and listen to how they read;
  c. summarize the key ideas in stories; and 
  d. conduct interviews with other students about what they are reading.

 4.   Provide choices for centers with specifi ed outcomes and fl exible times so that 
students can complete extended work. Each center can have an “expert” 
in the room (not always at the center) whose name is on the center and 
who is available to answer questions.

 5.   Use the writing process activities as ongoing activities. Students can write, revise, 
edit, confer with each other, and engage actively in the writing process 
individually, in pairs, and in small groups.

A Primary Teacher’s Grouping Plan for Reading 

Maria Alvarez is a second-grade teacher with twenty-six students. Ten of her 
students are on-level readers, nine students are above-level readers, and seven 
students are below-level readers (reading at fi rst-grade level). Ms. Alvarez 
decided to fi nd time during her reading instruction each day to work in a 
separate group with the students who demonstrated the most diffi culty reading.

Her organizational plan for reading is as follows:

 8:00–8:20  Teacher reads aloud a challenging text. (All students)

 8:20–8:35   Students do oralcy activities for vocabulary and listening 
comprehension related to the read-aloud. The goal is to extend 
vocabulary and comprehension. (All students)

 8:35–9:00   Teacher instructs and provides support to on-level readers (10 
students). These students read chapter books in small groups 
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based on their interests and levels. Above-level and below-level 
readers engage in center activities, including reading and writing. 
Students rotate through centers in mixed-ability groups and can 
spend as much time at each center as they need to complete the 
activity, as long as all activities at each center are completed by the 
end of the week.

 9:00–9:45   Teacher instructs and provides support to students who are below-
level readers (7 students). On-level and above-level readers work 
at centers.

 9:45–10:10   Teacher instructs and provides support to students who are above-
level readers (9 students). On-level and below-level readers work 
at centers.

Ms. Alvarez values the time she spends every day with the struggling readers. 
She monitors their progress regularly and often has several of the students join 
the average group for some of the chapter books that interest them and that 
they are able to read. She also regroups students regularly and frequently mixes 
on-level and above-level students.  

Conclusion

In the last few years, we have expanded the knowledge base on effective 
instruction for students with reading diffi culties. The empirical research 
emphatically indicates that for students to make signifi cant progress, they need 
systematic and intensive instruction that is tailored to their current instructional 
level. One of the most effective ways to provide this instruction is to group 
the lowest-level readers into the smallest instructional groups and to provide 
them with at least thirty minutes of uninterrupted small-group instruction 
each day from a highly qualifi ed teacher. Most classroom teachers welcome the 
opportunity to provide focused instruction on a regular basis to a very small 
group of students. The ongoing challenge for teachers and schools is to ensure 
that teachers have the resources, materials, and instructional models they need 
to effectively teach students with reading diffi culties. 



REFERENCES
Acalin, T. A. A Comparison of Reading 
Recovery to Project READ. Unpublished 
doctoral dissertation, California State 
University, 1995.

Anderson, R. C., E. H. Hiebert, J. A. Scott, 
and I. A. Wilkinson. Becoming a Nation of 
Readers: The Report of the Commission of 
Reading. National Institute of Education, 
1985.

Barr, R. “The Social Organization of 
Literacy Instruction,” in S. McCormick 
and J. Zutell, eds. Cognitive and Social 
Perspectives for Literacy Research and 
Instruction, pp. 19–33. National Reading 
Conference, 1989.

Barr, R., and R. Dreeben. “Grouping 
Students for Reading Instruction,” in vol. 
2 of R. Barr, M. L. Kamil, P. B. Mosenthal, 
and P. D. Pearson, eds. Handbook of 
Reading Research, pp. 885–910. New York: 
Longman, 1991.

Chall, J. S. The Academic Achievement 
Challenge: What Really Works in the 
Classroom? New York: Guilford Press, 
2000.

Cohen, P., J. A. Kulik, and C. C. Kulik. 
“Educational Outcomes of Tutoring: A 
Meta-analysis of Findings.” American 
Educational Research Journal, vol. 19 
(1982), pp. 237–248.

Cunningham, J. W. “The National Reading 
Panel Report.” Reading Research Quarterly, 
vol. 36 (2001), pp. 326–335.

Ehri, L. C., S. R. Nunes, D. M. Willows, 
B. V. Schuster, Z. Yaghoub-Zadeh, and T. 
Shanahan. “Phonemic Awareness Instruction 
Helps Children Learn to Read: Evidence 
from the National Reading Panel’s Meta-
analysis.” Reading Research Quarterly, vol. 
36 (2001), pp. 250–287.

Elbaum, B., J. S. Schumm, and S. Vaughn. 
“Urban Middle-Elementary Students’ 
Perceptions of Grouping Formats for 
Reading Instruction.” Elementary School 
Journal, vol. 97 (1997), pp. 475–500.

Elbaum, B., S. Vaughn, M. T. Hughes, 
and S. W. Moody. “How Effective Are 
One-to-One Tutoring Programs in Reading 
for Elementary Students at Risk for Reading 
Failure?” Journal of Educational Psychology, 
vol. 92 (2000), pp. 605–619.

———. “Grouping Practices and Reading 
Outcomes for Students with Disabilities.” 
Exceptional Children, vol. 65 (1999), 
pp. 399–415.

Evans, T. L. P. I Can Read Deze Books: 
A Qualitative Comparison of the Reading 
Recovery Program and a Small-Group 
Reading Intervention. Unpublished doctoral 
dissertation, Auburn University, Auburn, 
Alabama, 1996.

Fuchs, D., L. S. Fuchs, P. G.  Mathes, and 
D. C. Simmons. “Peer-Assisted Learning 
Strategies: Making Classrooms More 
Responsive to Diversity.” American 
Educational Research Journal, vol. 34 
(1997), pp. 174–206.

Hallinan, M. T., and A. B. Sorensen. 
“Ability Grouping and Student Friendships.” 
American Educational Research Journal, 
vol. 22 (1985), pp. 485–499.

Hiebert, E. H. “An Examination of Ability 
Grouping for Reading Instruction.” Reading 
Research Quarterly, vol. 18 (1983), 
pp. 231–255.

Kulik, C. C., and J. A. Kulik. “Research 
Synthesis on Ability Grouping.” Educational 
Leadership, vol. 39 (1982), pp. 619–621. 

———. Effects of Ability Grouping on 
Elementary School Pupils: A Meta-Analysis. 
ERIC Document Reproduction Services No. 
ED 255 329, 1984.

Lamport, K. C. “The Effect of Inverse 
Tutoring on Reading-Disabled Students 
in Public School Settings.” Dissertation 
Abstracts International, 44, 729 (University 
Microfi lms No. 83–15, 707), 1982.

Lou, Y., P. C. Abrami, J. C. Spence, C. 
Poulsen, B. Chambers, and S. d’Apollonia. 
“Within-Class Grouping: A Meta-analysis.” 
Review of Educational Research, vol. 66 
(1996), pp. 423–458. 

Maheady, L. “Preparing Teachers for 
Instructing Multiple-Ability Groups.” 
Teacher Education & Special Education, 
vol. 20 (1997), pp. 322–339.

Maheady, L., G. F. Harper, and M. K. Sacca. 
“Peer-Mediated Instruction: A Promising 
Approach to Meeting the Diverse Needs 
of LD Adolescents.” Learning Disability 
Quarterly, vol. 11 (1988), pp. 108–113. 

Mathes, P. G., and L. S. Fuchs. “The Effi cacy 
of Peer Tutoring in Reading for Students 
with Mild Disabilities: A Best-Evidence 
Synthesis.” School Psychology Review, vol. 
23 (1994), pp. 59–80.

Mathes, P. G., and J. K. Torgesen. “A Call 
for Equity in Reading Instruction for All 
Students: A Response to Allington and 
Woodside-Jirou.” Educational Researcher, 
vol. 29 (2000), pp. 4–14.

Morrow, L. M. Literacy Development in 
the Early Years: Helping Children Read and 
Write, 3d ed. Needham Heights, MA: Allyn 
& Bacon, 1997.

Oakes, J., A. Gamoran, and R. N. Page. 
“Curriculum Differentiation: Opportunities, 
Outcomes, and Meanings,” in P. Jackson, ed. 
Handbook of Research on Curriculum, 
pp. 570–608. Macmillan, 1992.

O’Connor, R. E., A. Notari-Syverson, 
and P. F. Vadasy. Ladders to Literacy: 
A Kindergarten Activity Book. Brookes 
Publishing, 1998.

Pressley, M. Reading Instruction That 
Works: The Case for Balanced Teaching. 
Guilford Press, 1998.

Schumm, J. S., S. W. Moody, and S. R. 
Vaughn. “Grouping for Reading Instruction: 
Does One Size Fit All?” Journal of Learning 
Disabilities, vol. 33 (2000), pp. 477–488.

Schumm, J. S., S. Vaughn, and B. E. Elbaum. 
“Teachers’ Perceptions of Grouping Practices 
for Reading Instruction,” in D. J. Leu, C. K. 
Kinzer, and K. A. Hinchman, eds. Literacies 
for the 21st Century: Research and Practice, 
pp. 543–551. The National Reading 
Conference, 1996.

Scruggs, T. E., M. A. Mastropieri, and 
L. Richter. “Peer Tutoring with Behaviorally 
Disordered Students: Social and Academic 
Benefi ts.” Behavioral Disorders, vol. 10 
(1985), pp. 283–294. 

Scruggs, T. E., and L. Richter. “Tutoring 
Learning-Disabled Students: A Critical 
Review.” Learning Disability Quarterly, 
vol. 8 (1985), pp. 286–298.

Shanahan, T. “Research-Based Reading 
Instructions: Myths about the National 
Reading First Panel Report.” Reading 
Teacher, vol. 56 (2003), pp. 646–655.

Slavin, R. E. “Ability Grouping and Student 
Achievement in the Elementary Schools: 
A Best-Evidence Synthesis.” Review of 
Educational Research, vol. 57 (1987), 
pp. 293–336.

Stanovich, K. E. Progress in Understanding 
Reading: Scientifi c Foundations and New 
Frontiers. Guilford Press, 2000.

Taylor, B. M., P. D. Pearson, K. F. Clark, 
and S. Walpole. “Effective Schools/ 
Accomplished Teachers.” The Reading 
Teacher, vol. 53 (1999), pp. 156–159.

Thurlow, M. L., J. E. Ysseldyke, J. W. 
Wotruba, and B. Algozzine. “Instruction in 
Special Education Classrooms Under Varying 
Student-Teacher Ratios.” Elementary School 
Journal, vol. 93 (1993), pp. 305–320.

Vaughn, S., S. Linan-Thompson, K. 
Kouzekanani, D. P. Bryant, S. Dickson, and 
S. A. Blozis. “Reading Instruction Grouping 
for Students with Reading Diffi culties.” 
Remedial and Special Education, vol. 24 
(2003), pp. 301–315.

Vaughn, S., S. Moody, and J. S. Schumm. 
“Broken Promises: Reading Instruction in 
the Resource Room.” Exceptional Children, 
vol. 64 (1998), pp. 211–226.

scottforesman.com
800-552-2259

 1-4182-4002-8 Copyright Pearson Education, Inc.  0505571



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


