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Introduction

Clearly relating assessment tasks and products of student work to the 
valued goals of science education is integral to assessment plans.

—National Research Council [NRC], 1996, p. 91

New models of teaching and learning have evolved from brain 
research and the wisdom of professionals in the field that cause us 

to question our beliefs and assumptions about what is worth knowing and 
how students learn. Educational goals are linked to instruction and assess-
ments in more authentic ways in standards-based classrooms than they are 
in text-driven classrooms. Instructional strategies are more accurately 
viewed as the means to the end rather than as an end in themselves, and 
assessments are regarded as diagnostic tools for monitoring student prog-
ress and guiding instruction toward successful learning.

STUdENT-CENTEREd  
INSTRUCTION ANd ASSESSmENT

Although teachers have always been held accountable for what students 
learn in the classroom, science teaching and assessment often take the 
form of reading from textbooks and recalling information on forced choice 
tests. Even when laboratory investigations requiring higher-order think-
ing and problem solving are included in the instructional plan, the mea-
sures of student learning are often limited to recalling factual information, 
restating a definition, or applying a mathematical formula.

The National Science Education Standards 
endorsed an inquiry-based approach to instruction 
through which teachers select teaching and assess-
ment strategies that guide and facilitate learning of 
important concepts and skills, orchestrate discourse 
about scientific ideas, respond to diversity, and use 
multiple methods to gather data about students’ 
understanding and abilities (NRC, 1996).

The shift from teacher-centered to student-centered instruction and 
assessment puts more emphasis on developing understanding and 
responding to student needs and interests. Changing the teacher’s role 
from one of provider of information to one of facilitator of learning 
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requires them to have a strong commitment to teaching and learning that 
includes

• an understanding of the nature and content of the disciplines
•  knowledge of and ability to implement skills and strategies for effec-

tive instruction
•  an understanding of and respect for formative assessment as a power-

ful tool for promoting, enhancing, recognizing, and celebrating 
achievement (Black and Wiliam, 1998)

ChANGING PRACTICE TO ImPROvE LEARNING

Effective teaching mirrors effective learning. Thus, when students aren’t 
learning, it is time to question the beliefs and policies that guide goal set-
ting and the teaching and assessment practices that reflect them in the 
classroom. There is now a strong research base to support new approaches 
to classroom practice that promote higher standards and increase student 
achievement.

The journey toward more effective instruction and assessment is both 
bitter and sweet. On one hand, it requires administrators and teachers to 
invest time, effort, and resources in an ongoing process of professional 
development and change, but on the other hand, the rewards are great in 
terms of providing accountability for what students know and are able to 
do, as well as in increasing student motivation and achievement.

AN OvERvIEw OF ChAPTERS

The chapters that follow provide a research base and rationale for forma-
tive assessment and identify and operationally define strategies for 
embedding formative assessment into the science curriculum.

Chapter 1 operationally defines formative assessment and provides a 
way to reflect on current beliefs and practices related to assessment. A 
research-based rationale is provided for use in developing a vision for 
formative assessment to guide successful standards-based teaching and 
learning in standards-based science and technology education for the 
twenty-first century.

In Chapter 2, rubrics are described and shown as ways to identify the 
important indicators of learning for the development of scientific literacy 
and to communicate student strengths and weaknesses in reaching learn-
ing goals. Rubrics are powerful tools for enabling students to self-assess 
and take responsibility for learning.

Chapters 3–6 focus on the tools and strategies for enhancing instruc-
tion and gathering information about student learning from which to 
make informed decisions. Descriptions and standards-related models are 
provided in the context of K–8 science.

Chapter 7 provides a framework for planning and implementing high-
quality instruction and formative assessment. The chapter includes a 
review of assessment strategies, planning guides with examples, and sug-
gestions for differentiating instruction.

■

■



3INTRODUCTION

Figure 0.1 Formative Assessment Strategies for Enhanced Learning in Science
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(Continued)

Figure 0.1 provides an overview of the chapters for reference.
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Figure 0.1 (Continued)
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