
687

Copyright © 2011, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

DOI: 10.4018/978-1-60960-195-9.ch307

Chapter 3.7

Design Principles for 
Interactive Learning 

Environments with Embedded 
Formative Assessments

Sara Dexter
University of Virginia, USA

Abstract

The new technology-enhanced conception of 
assessment stands in contrast to the traditional 
view of assessments as tests of a learner’s abil-
ity to recall facts. Because technology mediates 
learning in new ways, it engenders new forms of 
knowledge as well as possibilities for documenta-
tion and analysis. Many have noted that games, 
simulations, and cases are engaging for learners 
and thus warrant further development for their 
expanded use. Research on learning and assess-
ment suggests design principles that developers 
should follow when investing such effort in order 
to capitalize on how the interactive aspects of 
these tools can serve as assessments about what, 

how, and when learning is occurring. The ETIPS 
application described here serves as an example 
of how such principles can be used to guide 
priorities and decisions for developers as well as 
applied as criteria for determining the quality of 
such digital tools as learning environments and 
assessment tools.

Introduction

Educators are increasingly interested in how to 
leverage the interactive environments of digital 
tools such as games, simulations, and case stud-
ies for learning and assessment purposes. The 
research on learning and assessment provides 
much guidance for developers seeking to create 
effective learning environments with interactive 
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media, especially those that provide formative 
assessment (i.e., feedback) for the learner. De-
velopers of educational materials can draw upon 
this research and related conceptual frameworks 
to design effective interactive learning environ-
ments with embedded assessments.

This chapter provides an overview of these 
points, and then describes how one tool, Edu-
cational Theory into Practice Software (ETIPS) 
embodies these ideas as an interactive learning 
environment. While the learner does interact with 
a realistic situation in an ETIPS case, the cases 
are not ongoing and dynamic like a simulation, 
nor do they embody competition or rules, the key 
functions of a game (Ellington, 2000). ETIPS is 
best described as a case study platform that allows 
in-depth study and reflection.

Guiding Design Principles

Effective Learning Environments

Bransford, Brown and Cocking (2000) synthesize 
research on educational and cognitive neurosci-
ence and suggest the following four key dimen-
sions of effective learning environments. First, 
that they are knowledge-centered and focus on 
developing knowledge of the field or discipline 
and of strategies to develop expertise; thus, they 
should incorporate the language, artifacts, and 
essential principles on which learning in the dis-
cipline is based and model how experts work with 
those principles to gain increased understanding. 
Second, that they are learner-centered and focus 
on learners, building on their strengths, interests 
and needs, and they take individual learning styles 
and prior knowledge into account. Third, that they 
are community-centered and evolve a community 
of practice among like-minded learners so as to 
develop common goals and facilitate individual 
and collective work toward achieving them. The 
community-centered environment also provides 
opportunities for active participation and the de-

velopment of a shared knowledge base. Finally, 
that they are assessment-centered and support 
learners’ testing of ideas by promoting ongoing 
reflection and feedback on practice. Such environ-
ments enable opportunities for metacognition in 
a sustained, coherent context.

The four dimensions outlined here can be visu-
alized as interdependent and overlapping spheres; 
therefore, we might expect all of these dimensions 
to be present and functioning in a game, simula-
tion or case study that is to serve as a high-quality 
learning environment. In the following sections 
I outline particular considerations for the assess-
ment attributes of a learning environment, and 
then explain how a digital, interactive tool like 
a game, simulation, or case study is particularly 
well suited to help produce these attributes.

Effective Assessments

Well-designed assessments allow teachers to get 
information about students’ knowledge and the 
depth of their understanding of subject matter. Of 
particular note are formative assessments, which 
Black and Wiliam (1998) identified in a review of 
the literature as one of the most effective teach-
ing interventions possible. Formative assessment 
should be for learning, generating artifacts that 
make visible to a teacher and student the student’s 
knowledge, skills, and understanding during the 
learning process and thereby support instructional 
interventions. In contrast, summative assessments 
are about learning, measuring the results of student 
learning at the end of a period.

Formative assessments produce knowledge 
that allow teachers to provide feedback to students 
about the depth and breadth as well as the accuracy 
and precision of their knowledge and to direct their 
instruction to address students’ misunderstand-
ings or lack of pertinent knowledge. Formative 
assessments provide a practice opportunity for 
students about the key ideas of instruction by 
catalyzing students’ active response and usually 
supply feedback that can direct students’ attention 



 

 

12 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/design-principles-interactive-learning-

environments/49412

Related Content

Content-Based Keyframe Clustering Using Near Duplicate Keyframe Identification
Ehsan Younessianand Deepu Rajan (2011). International Journal of Multimedia Data Engineering and

Management (pp. 1-21).

www.irma-international.org/article/content-based-keyframe-clustering-using/52772

Multimedia Transcoding in Wireless and Mobile Networks: Keyless Self-Encrypting/Decrypting

Scheme for Multimedia Transporting Systems
Shadi R. Masadehand Walid K. Salameh (2009). Multimedia Transcoding in Mobile and Wireless Networks

(pp. 281-306).

www.irma-international.org/chapter/multimedia-transcoding-wireless-mobile-networks/27206

A Texture Preserving Image Interpolation Algorithm Based on Rational Function
Hongwei Du, Yunfeng Zhang, Fangxun Bao, Ping Wangand Caiming Zhang (2018). International Journal of

Multimedia Data Engineering and Management (pp. 36-56).

www.irma-international.org/article/a-texture-preserving-image-interpolation-algorithm-based-on-rational-function/201915

Broadcast Quality Video Contribution in Mobility
José Ramón Cerquides Buenoand Antonio Foncubierta Rodriguez (2011). Handbook of Research on

Mobility and Computing: Evolving Technologies and Ubiquitous Impacts  (pp. 1199-1212).

www.irma-international.org/chapter/broadcast-quality-video-contribution-mobility/50648

A Survey of Visual Traffic Surveillance Using Spatio-Temporal Analysis and Mining
Chengcui Zhang (2013). International Journal of Multimedia Data Engineering and Management (pp. 42-

60).

www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-analysis-and-

mining/95207

http://www.igi-global.com/chapter/design-principles-interactive-learning-environments/49412
http://www.igi-global.com/chapter/design-principles-interactive-learning-environments/49412
http://www.irma-international.org/article/content-based-keyframe-clustering-using/52772
http://www.irma-international.org/chapter/multimedia-transcoding-wireless-mobile-networks/27206
http://www.irma-international.org/article/a-texture-preserving-image-interpolation-algorithm-based-on-rational-function/201915
http://www.irma-international.org/chapter/broadcast-quality-video-contribution-mobility/50648
http://www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-analysis-and-mining/95207
http://www.irma-international.org/article/a-survey-of-visual-traffic-surveillance-using-spatio-temporal-analysis-and-mining/95207

