
NCEE EVALUATION BRIEF March 2018 
 

NCEE 2018-4009 

  

 

PROMOTING EDUCATOR EFFECTIVENESS 
THE EFFECTS OF TWO KEY STRATEGIES 

 

  



2 PROMOTING EDUCATOR EFFECTIVENESS: THE EFFECTS OF TWO KEY STRATEGIES 

NCEE EVALUATION BRIEF 

Having a more effective teacher or principal can substantially improve students’ academic outcomes.1 The 
Teacher Incentive Fund (TIF) program, established in 2006, provided competitive grants to help states and 
districts implement a multi-strategy approach to enhancing educator effectiveness. TIF grantees were required 
to measure educator performance and use this information to make decisions about the support and 
compensation they provide for educators. The 2015 reauthorization of the Elementary and Secondary Education 
Act replaced TIF with the Teacher and School Leaders (TSL) Incentive Grants program. This program, like the TIF 
program, provides grants to eligible entities to develop, implement, improve, or expand performance-based 
compensation systems and human capital management systems in schools. 

This brief brings together the findings of two studies from the Institute of Education Sciences (IES) that 
examined specific strategies supported by TIF. One study,2 conducted over two years, examined the effects of 
using research-based performance measures to evaluate educators and provide them with feedback—a strategy 
referred to here as performance feedback. The second study,3 conducted over four years, evaluated the effects 
of offering bonuses to educators based on their performance ratings—a strategy referred to as pay-for-
performance. Although no single large-scale study has evaluated the effects of a full, comprehensive program, 
like those supported by TIF and TSL, these studies can provide insight on the potential effects of two strategies 
that are prominent in such programs. In addition, evidence from both studies suggests areas of potential 
improvement for programs that support or expand human capital initiatives in schools and highlights potential 
avenues for future research. 

Key Findings 

Providing educators with performance feedback and offering pay-for-performance 
bonuses can improve student achievement. Across years of implementation, each 
tested strategy sometimes had a positive cumulative impact on students’ math or 
reading achievement. 

Features of the measures or programs and on-the-ground implementation may limit 
the effectiveness of the program strategies. Both studies provided evidence that the 
policy as implemented differed in some ways from the approach envisioned. For 
example, in the pay-for-performance study, about 40 percent of the teachers were 
unaware they were eligible to receive a performance bonus. 

Educators can be receptive to some of the evaluation and compensation strategies 
supported by TIF and TSL. Sixty-five to 84 percent of the educators reported being 
satisfied with the feedback they received on their practices. In addition, pay-for-
performance ultimately led to improvements in teachers’ satisfaction with some 
aspects of their jobs.  

The Teacher Incentive Fund program  

TIF grants provided federal support for programs that comprehensively reform how states and districts measure 
educator performance, provide feedback, and compensate educators. Across four rounds of TIF grants (in 2006, 
2007, 2010, and 2012), the U.S. Department of Education awarded about $1.8 billion to help states and districts 
undertake such reforms.4  
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The 2010 TIF grantees were required to implement the strategies covered by the performance feedback and 
pay-for-performance studies. In particular, the 2010 TIF grants required that grantees’ TIF programs include the 
following:  

• Measures of educator effectiveness based on student achievement growth and multiple observations 
of classroom or leadership practices per year by trained observers 

• Professional development to help educators understand how they were evaluated and to provide 
feedback based on educators’ performance ratings to improve their practices 

• Additional pay opportunities for effective educators who take on additional roles or responsibilities, 
such as a master or mentor teacher 

• Pay-for-performance bonuses that are based on how well educators perform on the measures of 
educator effectiveness and that should be substantial in size, differentiated, and challenging to earn 

The first two strategies were the focus of the performance feedback study; the pay-for-performance study 
focused on the last strategy. 

These strategies share a theory of action for how measuring educators’ performance to provide educators with 
feedback and offering performance bonuses might lead to improved student achievement (Exhibit 1). If a district 
adopts performance measures, based in part on student growth, that can distinguish between lower and higher 
performing educators (Box A), the district can use this performance information for different purposes. For 
example, the district can use this information to provide feedback to educators and their supervisors on their 
performance. This appears in Box B and is the focus of the performance feedback study. Alternatively, the 
district can use the performance information to award performance bonuses. This appears in Box C and is the 
focus of the pay-for-performance study.  

Using the information for either purpose could lead to improvements in educator effectiveness in three ways 
(Box D). First, teachers may learn about aspects of their classroom practices that could be improved, or become 
more motivated to improve their practices, and therefore improve their effectiveness. Second, principals could 
learn how to improve their leadership skills or be more motivated to do so. Third, providing performance 
feedback or offering pay-for-performance bonuses may help retain or attract more effective educators to work 
in districts and schools where their effectiveness is recognized and rewarded. Any of these effects could result in 
improved student achievement (Box E). 
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Exhibit 1. Theory of action for strategies that use measures of educators’ performance to 
provide educators with feedback and offer performance bonuses 

For these improvements in educator effectiveness and student achievement to be realized, the ways in which 
districts design and implement performance feedback and performance bonuses, as well as educators’ attitudes 
toward the strategies, may be important. For example, according to proponents of performance feedback and 
pay-for-performance, the performance measures should distinguish between an educator’s strengths and 
weaknesses.5 The measures should also capture dimensions of practice that are important to improving student 
achievement.6 In addition, pay-for-performance bonuses should be structured to motivate educators to change 
their behaviors, and educators must be aware of and understand the bonus program.7 Furthermore, it may be 
important to gain educators’ support for the initiatives, as lack of support could decrease educators’ job 
satisfaction and, as a result, lower their effectiveness.8 If the performance measures or the bonus programs fall 
short of these goals, their ability to improve student achievement may diminish. 

Two random assignment studies 

To learn more about the effectiveness of these two strategies promoted by the TIF and TSL programs, IES 
sponsored two random assignment studies—one focused on providing performance feedback and the other on 
pay-for-performance bonuses. In each study, elementary and middle schools were assigned randomly—that is, 
completely by chance—to implement the strategy or not. Each study compared the students in these two 
groups in the spring of each year. Because of the use of random assignment, differences in student achievement 
between the two groups after a strategy was implemented can be attributed to the strategy. Each study 
calculated these differences based on students tested in the study schools at the end of each school year, 
regardless of how long the students had been enrolled. Although the studies both focused on strategies 
promoted by TIF and TSL programs, they targeted different types of schools, used different measures, and used 
different feedback measures. Exhibit 2 summarizes these and other key aspects of the two studies.  

The performance feedback study tested the strategy of evaluating educators with performance measures and 
using the performance information to provide feedback. Teachers and principals received the additional 
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feedback for two years. The observation instruments used to assess teachers’ classroom practices measured 
performance on multiple dimensions (e.g., Behavior management and Regard for student perspectives). Using 
such instruments, teachers received ratings as well as written and oral feedback on their classroom practices 
four times a year, each time including ratings on each measured dimension as well as an overall rating. Teachers 
additionally received scores on their contribution to student achievement growth (known as value added) once 
a year. Principals received ratings and oral feedback on their leadership twice a year using a 360-degree survey 
tool. Each time leadership was assessed, the principal received ratings on multiple dimensions of his or her 
leadership (e.g., High standards for student learning and Culture of learning and professional behavior) as well as 
an overall rating. Although the strategies in the performance feedback study were not directly funded by TIF or 
TSL, they were similar to the performance feedback strategies that the programs have promoted. In the study, 
no formal consequences were attached to the performance measures—for example, they were not used for 
employment or tenure decisions.9 Instead, the measures were used to provide educators and their supervisors 
with information about performance. Such information might identify educators who need support and indicate 
areas for improvement.  

The pay-for-performance study examined the strategy of offering pay-for-performance bonuses to teachers and 
principals within a comprehensive evaluation system supported by the 2010 TIF grants. For four years, all 
schools in the pay-for-performance study were required to implement strategies similar to those tested by the 
performance feedback study—for example, evaluating teachers based on student achievement growth and 
formal observations, and providing them with feedback. However, to examine the effects of pay-for-
performance, the study team assigned half of the schools to offer bonuses based on those measures, and the 
other half not to offer performance bonuses. Districts in the study received examples of how to design bonuses 
so that they might successfully motivate educators to improve their practices (e.g., making bonuses challenging 
to earn). The study examined the extent to which actual bonuses incorporated the guidance suggested and how 
well educators understood the bonus program. 
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Exhibit 2. Summary of IES studies of performance feedback and pay-for-performance 

 The Performance Feedback Study The Pay-for-Performance Study 

District policy context Districts with evaluation system requirements 
that were less objective and intensive than 
the performance feedback that was tested 

Districts that applied for and received a 
2010 TIF grant, including a subset of 
districts that received an “evaluation” grant 
in which they agreed to participate in a 
random assignment study of pay-for-
performance 

Strategy and how it 
was tested 

Treatment and control schools continued to 
implement their existing evaluation systems. 
Treatment schools additionally: 
• Evaluated teachers’ classroom practices 

and provided feedback 4 times per year 
• Evaluated teachers’ contributions to 

student achievement growth (value 
added) and provided a report as 
feedback once per year 

• Evaluated principals’ leadership and 
provided feedback 2 times per year 

Treatment and control schools were 
expected to implement the components 
required for TIF grants, except that only 
treatment schools implemented pay-for-
performance bonuses for teachers and 
principals. Grantees were encouraged to 
make bonuses: 
• Substantial in size 
• Differentiated 
• Challenging to earn 

Duration and school 
years during which 
strategy was imple-
mented 

Two school years: 2012–13 and 2013–14 Four school years: 2011–12, 2012–13, 
2013–14, and 2014–15 

Types of schools 
and teachers 

• Mix of low-, medium-, and high-poverty 
schools 

• Grades: 4–8 
• Teachers of math or reading 

• High-poverty schools (at least 
50 percent of students eligible for free 
or reduced-price lunch) 

• Grades: 3–8 
• All teachers in participating schools 

Number of study par-
ticipants in the last 
year of the study 

29,385 students, 1,038 teachers, 126 schools, 
8 districts, 5 states 

38,939 students, 3,544 teachers, 
131 schools, 10 districts, 7 states 

Student outcomes End-of-year reading and math scores of 
students currently attending study schools 

End-of-year reading and math scores of 
students currently attending study schools 

The two studies examined different strategies but both have the common objective of improving educator 
effectiveness and, ultimately, student achievement. Together, the findings from both studies can therefore 
provide a more complete picture of the potential effects that a comprehensive human capital management 
initiative might have on student achievement. 
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Providing educators with performance feedback and offering pay-for-
performance bonuses can improve student achievement  

Across the two years of the performance feedback study and the four years of the pay-for-performance study, 
there were sometimes positive cumulative impacts on students’ math or reading achievement (Exhibit 3).  

Exhibit 3. Impact of performance feedback and pay-for-performance on student achievement, by 
number of years of implementation 

Sources: Student administrative data. Performance feedback: N = 29,874 students for math after Year 1; N = 29,995 students for math after 
Year 2; N = 28,492 for reading after Year 1; N = 29,385 students for reading after Year 2. Pay-for-performance: N = 40,535 students for math 
after Year 1; N = 40,454 students for math after Year 2; N = 39,770 for math after Year 3; N = 38,939 for math after Year 4;  
N = 40,256 students for reading after Year 1; N = 40,122 students for reading after Year 2; N = 39,538 for reading after Year 3; N = 38,929 
for reading after Year 4 reading. 

Figure reads: At the end of Year 1, the impact of performance feedback on students’ math achievement was .05 standard deviation units; 
the impact on students’ reading achievement was .01 standard deviation units. 

*The impact on student achievement is statistically significant at the .05 level, two-tailed test.

The performance feedback study found a positive impact on students’ math achievement after the first year of 
the two-year implementation period, amounting to about four weeks of learning. After two years, the impact on 
math achievement was similar in magnitude but not statistically significant. There was no impact on reading 
achievement after one or two years. 

The pay-for-performance study found positive impacts on students’ math and reading achievement. For math, 
from the end of the second year onward, schools that offered pay-for-performance bonuses had higher 
achievement than schools that did not, but the difference was statistically significant in only one year. For 
reading, from the end of the first year onward, schools that offered pay-for-performance bonuses also had 

.02 
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higher achievement than schools that did not, and the difference was statistically significant in three out of four 
years. In both subjects, these impacts amounted to about three to four weeks of learning.  

Features of the measures or programs and on-the-ground implementation 
may limit the effectiveness of program strategies 

Fluctuations in performance ratings limited what could be learned for improving practice. In theory, measures 
of classroom practice and principal leadership should distinguish between lower- and higher-performing 
educators. Measures should also distinguish between different dimensions of an educator’s performance 
(e.g., between a teacher’s ratings on different dimensions of classroom practice such as Behavior management 
and Regard for student perspectives). The ratings could thus help identify educators in need of support, as well 
as the practices an educator should improve. Analysis of the ratings provided to educators in the performance 
feedback study found mixed results. For example, averaging together a teacher’s overall ratings for classroom 
practice across the four observations in a year provided some reliable information to identify teachers who 
needed support. However, fluctuations in a teacher’s ratings across observations limited how much one could 
learn from a single observation.10 Similarly, the ratings did not provide a consistent message about an 
educator’s relative performance on different aspects of practice. For example, while most teachers received 
ratings of classroom practice that differed across dimensions, the differences between dimension ratings had 
limited reliability to identify what a teacher most needed to improve, even when averaged across the four 
observations in a year.11 

The ratings and bonuses teachers received may have limited their motivation to improve. In the performance 
feedback study, the ratings of teachers’ contribution to student achievement growth were spread out across the 
scale as intended, but the ratings of classroom practices placed 85 percent of teachers or more in the top half of 
the rating scale, limiting the number of teachers who may have received a message that they need to improve. 
In the pay-for-performance study, bonuses were easy enough to earn that about 70 percent of teachers got a 
bonus, which may have led teachers to believe that they were already performing well. 

Many educators were unaware of key program information. In the performance feedback study, teachers and 
principals received feedback on classroom practices and principal leadership with the intended frequency, but 
some did not access the first wave of scores on teachers’ contribution to student achievement growth. That 
year, only 39 percent of the teachers with value-added scores and 40 percent of principals viewed those scores, 
limiting the potential impact of this performance information. Similarly, in the pay-for-performance study, from 
the second year of implementation forward about 40 percent of teachers were unaware they were eligible for a 
performance bonus, and therefore could not have been motivated by it. In addition, teachers underestimated 
how much they could earn from a performance bonus, which again may have reduced the impact of the 
bonuses (Exhibit 4). Across all four years of the study, teachers on average believed that the maximum bonus 
they could earn was no more than 40 percent of the maximum bonus that districts awarded. 
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Exhibit 4. Reported and actual maximum pay-for-performance bonuses for teachers in schools 
that offered pay-for-performance bonuses 

Sources: Teacher surveys, 2012, 2013, 2014, and 2015 (N = 218 teachers in Year 1; N = 229 teachers in Year 2; N = 229 teachers in Year 3; 
and N = 210 teachers in Year 4) and educator administrative data in the pay-for-performance study.  

Figure reads: In Year 1, on average, the actual maximum pay-for-performance bonus that districts awarded to teachers was $7,787, and 
the maximum pay-for-performance bonus that teachers reported they could earn was $3,044. 
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Educators can be receptive to some of the evaluation and compensation 
strategies supported by TIF and TSL 

Most educators reported being satisfied with the observation measures and the feedback that they received 
on their practices. In the performance feedback study, educators in schools that implemented the strategy were 
asked how the study’s feedback compared with the feedback they normally received before the study. Teachers 
and principals for the most part said the study’s feedback on educator practices was better. For example,  
73 percent of teachers agreed that “the feedback provided me with clearer ideas about how to improve” 
(Exhibit 5). Similarly, at least two-thirds of teachers in the pay-for-performance study reported being satisfied 
with the use of classroom observations to assess their skills. 

Exhibit 5. Percentage of teachers in the performance feedback study who agreed somewhat or 
strongly with each statement about the feedback based on classroom observations 

Sources: Performance feedback study: Spring 2014 (Year 2) teacher survey (N = 320–430 teachers). 

Figure reads: Thirty percent of teachers agreed somewhat or strongly with the statement “The feedback I received from the study’s 
observations was harder to understand” compared to the feedback received prior to the intervention as part of their district’s formal 
teacher evaluation system. 
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Compared to their perceptions of the feedback on classroom practices, fewer teachers held positive 
perceptions of the use of student achievement scores to assess their performance. In the performance 
feedback study, only about half of teachers (41 percent to 55 percent) held positive views on the use of value-
added scores to evaluate their performance. For example, 48 percent of teachers reported that “the value-
added score is a good measure of how well students learned what I taught last year.” Likewise, about 42 percent 
of teachers reported that the value-added scores are fair to all teachers, regardless of the personal 
characteristics of the students they taught. The pay-for-performance study also found that after four years of TIF 
implementation, more teachers were satisfied with the use of classroom observations to assess their skills 
(about 75 percent) than with the use of student achievement scores (about 60 percent).  

By the third year of implementation, pay-for-performance led to improvements in teachers’ satisfaction with 
some aspects of their jobs. In the first two years of TIF implementation, teachers in schools that offered 
performance bonuses tended to report being less satisfied with some aspects of their jobs than teachers in 
other schools. For example, compared to teachers in other schools, teachers in schools that offered 
performance bonuses were less likely to be satisfied with the quality of their interactions with their colleagues 
(75 percent versus 81 percent after the first year of implementation) and with the use of student achievement 
scores to assess their performance (61 percent versus 69 percent after the second year of implementation). 
However, after the third year of implementation, the teachers in these schools were no longer less satisfied on 
any of the measured aspects of their jobs and, in fact, reported being more satisfied on some aspects. For 
example, after three years of implementation, teachers in schools that offered performance bonuses were more 
likely than teachers in other schools to be satisfied with the quality of their interactions with their colleagues 
(84 percent versus 79 percent) and school morale (63 percent versus 53 percent). 

Concluding thoughts 

This brief describes the findings of two studies that examined the impacts of implementing two key strategies 
for boosting educator effectiveness: (1) measuring educators’ effectiveness and providing them with feedback 
and (2) offering performance bonuses. Individually, each strategy led to small improvements in student 
achievement. However, shortcomings in the design and implementation of these strategies may have prevented 
them from being as effective as envisioned. In particular, the performance measures used in the feedback study 
provided limited information to identify the aspects of practice an educator most needed to improve. The 
performance measures also allowed most teachers to earn high ratings and bonuses, which may have made it 
seem that there was little room for improvement. In addition, some educators were unaware of key information 
about these programs. Despite the limitations in these strategies, teachers were generally receptive to them, 
reporting favorable attitudes toward the feedback they received on their practices as well as increased 
satisfaction with some aspects of their jobs as a result of the opportunity to earn performance bonuses. 

Findings from the two studies raise the question of whether adopting both performance feedback and pay-for-
performance simultaneously could achieve a combined effect larger than the effect that either of these studies 
found individually. The performance feedback study found small, positive effects of this strategy when 
implemented alone, and the pay-for-performance study found small, positive effects of performance bonuses 
when added on to a broader system that included performance feedback. Schools that implement both 
strategies may therefore experience, to some degree, both of these positive effects. However, predicting the 
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exact magnitude of the combined effect is not possible from these two studies alone, because these two studies 
were not fully designed to be pieced together. In particular, the two studies occurred in different types of 
schools (with schools in the pay-for-performance study being more disadvantaged) and used different measures 
and feedback methods. Future research could evaluate the effects of a more comprehensive program that 
combines both strategies. 

Findings from the studies of the two strategies suggest at least three possible revisions that may improve human 
capital initiatives and could be evaluated in future research. First, increasing the number of classroom 
observations per year for each teacher may make the feedback on classroom practices more useful as a guide 
for improving teaching. Although four observations seem sufficient to reliably identify teachers who need 
support, having more observations in a year, perhaps strategically targeting some teachers, would more reliably 
identify persistent weaknesses and thus better guide improvement for individual teachers.  

Second, to indicate to educators that they have room to improve, the program could make it more difficult to 
earn the highest ratings or bonuses. For example, given that the vast majority of teachers receive classroom 
practice ratings at the top end of the scale, it is likely that ratings are inflated, either intentionally or 
unintentionally. In both cases, additional training could be useful. To address unintentional inflation, training on 
the observation rubric could emphasize the importance of giving ratings that more accurately reflect the scoring 
criteria. To limit intentional rating inflation, training could provide more support on how to conduct feedback 
sessions for those who receive a low rating. Alternatively, closely supervising how ratings are determined might 
lead to fewer teachers receiving inflated ratings. Another way to ensure that most educators see room to 
improve is to adjust criteria for earning a bonus to reward more substantial improvement. 

Improving educators’ awareness of program components, such as their value-added scores or the maximum 
bonus amounts they could receive, is a third strategy that might improve programs. Districts might explore new 
ways of communicating program information or simplifying the programs themselves. For example, districts 
could disseminate information through text-message or email reminders and provide more details on the bonus 
amounts the district distributed in prior years. Some ways of structuring bonus programs may also make it easier 
for educators to understand how much they could potentially earn. For example, educators may have a more 
accurate understanding of bonus amounts when they can receive specific dollar amounts for meeting each 
performance criterion, rather than their bonus amount being dependent on how many other educators also 
performed well. 

Although the performance feedback and pay-for-performance studies provide insight into two important human 
capital management strategies, programs like TIF and TSL include other strategies that might impact student 
achievement. For example, TIF and TSL programs also include providing additional pay for highly effective 
educators to take on additional roles and responsibilities. Further research on these additional strategies would 
be needed to evaluate the potential impact of a more comprehensive human capital management initiative. 
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.70. See Viswesvaran, Chockalingam, Deniz S. Ones, and Frank L. Schmidt. (1996). Comparative Analysis of the Reliability 
of Job Performance Ratings. Journal of Applied Psychology, vol. 88, no. 5, 2007: pp. 557–572. 

11 The estimated reliability of the difference between two different dimension scores, averaged across the four 
observations in the second year of the performance feedback study, was .35 to .43 and .18 to .30 for the two rubrics used. 

 





EFFECTS OF KEY STRATEGIES SUPPORTED BY THE TEACHER INCENTIVE FUND 

NCEE EVALUATION BRIEF 

For more information on the full studies cited, please visit: 

https://ies.ed.gov/ncee/projects/evaluation/tq_performance.asp 

and 

https://ies.ed.gov/ncee/projects/evaluation/tq_incentive.asp 

 

This brief was prepared for NCEE by Andrew Wayne and Michael Garet of American Institutes for Research and 
Alison Wellington and Hanley Chiang of Mathematica Policy Research. The work was completed under contracts 
ED-IES-11-C-0066 (Project Officer: Melanie Ali) and ED-IES-14-C-0115 (Project Officer: Elizabeth Warner). 

https://ies.ed.gov/ncee/projects/evaluation/tq_performance.asp
https://ies.ed.gov/ncee/projects/evaluation/tq_incentive.asp

	PROMOTING EDUCATOR EFFECTIVENESS: THE EFFECTS OF TWO KEY STRATEGIES
	Key Findings
	The Teacher Incentive Fund program
	Two random assignment studies
	Providing educators with performance feedback and offering pay-for-performance bonuses can improve student achievement
	Features of the measures or programs and on-the-ground implementation may limit the effectiveness of program strategies
	Educators can be receptive to some of the evaluation and compensation strategies supported by TIF and TSL
	Concluding thoughts



<<

  /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

  /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 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /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 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /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 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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





