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school improvement planning.  Currently, a pilot project is using the Surveys of Enacted 
Curriculum155 to determine the usefulness of that tool in assessing the alignment of 
classroom instruction to the Illinois Learning Standards in mathematics, science, and career 
and technical education.  

Because “what is tested” is often “what is taught,” it is important to align state assessments 
with the most important knowledge and skills.  The “Applications of Learning” and the list 
of workplace skills and career development competencies are not reflected in the state 
assessments except for the use of WorkKeys as part of the 11th grade assessment.  Since state 
assessments are developed years in advance of actual administration, the critical technologies 
that will drive the Illinois economy for the future do not appear on the PSAE.  If any of the 
“Applications of Learning” are to be assessed, local districts must take the initiative.

Instructional Approaches to Engage Students
Beyond alignment studies and the assessments that tend to direct instruction, practical 
applications of knowledge, such as those encouraged by the Applications of Learning, can 
help to engage students in learning science and mathematics.  A common sense approach, 
perhaps, but one supported by research.  In the last few decades, much has been learned 
on how we learn and the impact of different pedagogies on learning.156  Unfortunately, it 
appears the research has not been widely implemented:

• The Bayer Survey of parents of under-represented students indicated that one of the 
challenges for their students is that science classes are boring or uninteresting (58% 
daughters, 51% sons).157

• The Gates foundation found 88% of high school dropouts have passing grades and 
many dropouts list “boredom” as the reason for leaving school.

In the past ten years, national studies focused on how to improve STEM education and have 
offered recommendations ranging from a total reorganization of the educational system to 
less comprehensive approaches such as changing how mathematics and science content is 
taught. Some, such as Bill Gates, have argued for a new concept of high school:

 When we looked at the millions of students our high schools are not preparing 
for higher education—we look at the damaging impact that has on their lives 
—we came to a painful conclusion: America’s high schools are obsolete…By 
obsolete, I don’t just mean that our high schools are broken, flawed, and 
under-funded—though a case could be made for every one of those points. By 
obsolete, I mean that our high schools—even when they’re working exactly as 
designed—cannot teach our kids what they need to know today. Training the 
workforce of tomorrow with the high schools of today is like trying to teach kids 
about tomorrow’s computers on a 50-year-old mainframe. It’s the wrong tool 
for the times.158 
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Although a full study of instructional alternatives is beyond the scope of this paper, several 
basic themes recur frequently in analyses of mathematics and science instruction at both 
school and college levels: 

• Increased use of relevant, practical, application-based approaches

• Integration of content across disciplines from the early grades

• A focus on depth of learning and thinking as opposed to rote memorization

For example, college students have limited opportunities to participate in authentic situations 
they might encounter in the workplace.  Experiential learning projects are most likely to be 
found in colleges of business, engineering, and health sciences; and in homeland security 
courses.  These projects may include cross-functional teams with students from engineering, 
marketing, financial investment, and psychology working together on a real-world task to 
identify what consumers need and to develop and market a product using “consumer to 
market” strategies.  This teamwork exercise differs from a group project of like majors who 
may know and process information similarly.  The experiential approach allows the college 
major to understand his role in the larger picture of an organization, hone teamwork skills, 
apply the abstract knowledge acquired in the classroom, and develop an understanding of 
the need for an interdisciplinary perspective. Authentic, experiential learning projects are 
also being used in some middle schools and high schools.

At the school level, another approach is the integration of mathematics and science with a 
focus on critical thinking beginning in the early grades. Such an approach is hands-on and 
accommodating to a wider range of student abilities.159  An integrated curriculum is being 
implemented in a small number of schools around the country.

A related instructional methodology is “problem-based learning.” The Illinois Math and 
Science Academy and some of the Illinois teacher preparation programs train teachers and 
preservice teachers to use “problem-based learning,” which emphasizes multi-disciplinary 
approaches to solving complex problems.  They are part of national and international 
efforts to replace formulaic methods of teaching math and science with more engaging 
instructional activities.160   

Research on high-scoring countries in international competitions shows that the instructional 
materials of these countries build deeper levels of understanding, whereas the pervasive 
U.S. approach is one more attuned to definitions and formulae.161  The U.S. approach is to 
show students an example of a problem which represents the material to be covered in the 
standards and then have the student do multiple problems of the same type.  A perusal of 
Japanese instructional materials shows a focus on applying concepts, where problems build 
on previous ones, and students are encouraged to solve unrehearsed, dissimilar problems.162  
Related research has shown that students given such challenging work in a highly varied 
curriculum are more successful on standardized tests than those who have undergone 
narrowly focused test prepping.163 
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Perhaps the U.S. Department of Education Secretary’s Summit on Science Education 
summarized the concerns with science education the best:164 

• At all grade levels we try to teach too many disconnected concepts and less may 
be more.

• In current classrooms, many topics are covered superficially.

• There are too few student investigations of real and simulated systems. 

• There is no systematic way to fundamentally change instructional practice in response 
to science advances.

• Science standards are a decade old and need to be revised to be based on a few core 
areas, incorporate current advances, and make better use of technology.

• Increase the number of qualified teachers for science and provide professional 
development, especially for those in urban and rural schools.

• Increase the use of better and more sophisticated online, simulation, and real-time 
data acquisition probeware.

In summary, Illinois Learning Standards present a traditional discipline-focused approach to 
student learning and the state assessments are aligned to these standards.  Two sections of 
the standards—the “Applications of Learning” and an appendix on workplace skills and career 
competencies—provide a glimpse of the knowledge and skills needed by students in the 21st 
Century.  At this time, the state assessments are not overtly aligned to these two sections of 
the standards, nor are there systematic processes in place to address new and emerging fields 
of study or to measure the alignment of classroom instruction to the standards.

Alignment of High School Requirements to College and Workplace 
Readiness
Several major national projects, such as the American Diploma Project and High Schools That 
Work, offer methods of improving high school education that promise to improve the level 
of STEM education performance. These projects are important, especially in light of data 
presented by the 2005 National Education Summit on High Schools: 40% of high school 
students say they are just going through motions and one-third did not try hard.165

On the other hand, no matter what the curricula is for high school or how rigorous the 
graduation requirements, if only slightly more than half of all 8th grade students are 
meeting the Illinois mathematics and science standards, they are not “high-school ready.”   
For high schools, the challenges seem conflicting – how can they remediate nearly half of 
the students while trying to make the high school curriculum more rigorous and aligned to 
the expectations of postsecondary institutions and the workplace?  
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