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1) Can explain concepts, principles and processes; i.e., put it their own words; 

teach it to others; justify their answers; show their reasoning. 

2) Can interpret; i.e. make sense of data, text and experience through images, 

analogies, stories and models. 

3) 
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Education Plans 



science | technology | engineering | math 

 

U n d e r s t a n d i n g  b y  D e s i g n  8 / 14 



science | technology | engineering | math 

 

U n d e r s t a n d i n g  b y  D e s i g n  9 / 14 

approaches in mathematics and social studies. Authentic pedagogy and assessment 

approaches were measured by a set of standards that included higher-order thinking, deep-

knowledge approaches, and connections to the world beyond the classroom.  

Similar students in classrooms with high and low levels of authentic pedagogy and 

performance were compared, and the results were striking: students with high levels of 

authentic pedagogy and assessment were helped substantially whether they were high- or 

low-achieving students. Another significant finding was that the inequalities between high- 

and low-performing students were greatly decreased when normally low-
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3) The Third International Mathematics and Science Study (TIMSS), conducted in 1995, 

tested mathematics and science achievement of students in 42 countries at three grade 

levels (4, 8, and 12) and was the largest and most comprehensive and rigorous assessment 

of its kind ever undertaken. While the outcomes of TIMSS are well known—American 

students are outperformed by students in most other industrialized countries (Martin, 

Mullis, Gregory, Hoyle, & Shen, 2000)—the results of the less publicized companion TIMSS 

teaching study offer explanatory insights. In an exhaustive analysis of classroom teaching in 

the U.S., Japan, and Germany using videotapes, surveys, and test data, researchers present 

striking evidence of the benefits of teaching for understanding in optimizing performance.6 

For example, data from the TIMSS tests and instructional studies clearly show that, 

although the Japanese teach fewer topics in mathematics, their students achieve better 

results. Rather than “covering” many discrete skills, Japanese teachers state that their 

primary aim is to develop conceptual understanding in their students. They emphasize 

depth vs. superficial coverage; that is, although they cover less ground in terms of discrete 

topics or pages in a textbook, they emphasize problem-based learning, in which rules and 
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3. 
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engage in in-depth instruction that focuses on developing and deepening students’ 

understanding of big ideas. While it is certainly true that we are obligated to teach to 

established content standards, it does not follow that the best way to meet those standards 

is merely to mimic the format of the state test, and use primarily low-level test items locally. 


