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ABSTRACT

Computer Supported Collaborative Science (CSCS) is a teaching pedagogy that uses collaborative web-
based resources to engage all learners in the collection, analysis, and interpretation of whole-class data 
sets, and is useful for helping secondary and college students learn to think like scientists and engineers. 
This chapter presents the justification for utilizing whole-class data analysis as an important aspect of 
the CSCS pedagogy and demonstrates how it aligns with the Next Generation Science Standards (NGSS). 
The chapter achieves this end in several ways. First, it reviews rationale outlined in the NGSS science 
and engineering practices for adapting 21st century technologies to teach students 21st century sci-
ence inquiry skills. Second, it provides a brief overview of the basis for our pedagogical perspective for 
engaging learners in pooled data analysis and presents five principles of CSCS instruction. Third, we 
offer several real-world and research-based excerpts as illustrative examples indicating the value and 
merit of utilizing CSCS whole-class data analysis. Fourth, we postulate recommendations for improv-
ing the ways science, as well as other subject matter content areas, will need to be taught as the U.S. 
grapples with the role-out of new Common Core State Standards (CCSS) and NGSS. Taken together, these 
components of CSCS whole-class data analysis help constitute a pedagogical model for teaching that 
functionally shifts the focus of science teaching from cookbook data collection to pooled data analysis, 
resulting in deeper understanding.
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INTRODUCTION

Science education in the United States is about to 
undergo one of the most significant shifts since it 
was overhauled in response to the Soviet Union’s 
launching of Sputnik I in 1957. After Sputnik, 
our nation’s science curricula were renovated 
to meet the evolving needs of a technologically 
threatened society. As we entered the 21st century, 
it was recognized that the U.S. was once again 
behind in the teaching and learning of the core 
concepts needed to build a strong foundation in 
life-long learning including in science (NCES, 
2013). The problems in science education in this 
country are all too familiar. Conditions have hardly 
changed since the 1989 report “Science for All 
Americans” (AAAS, 1990). Science classes are 
often still taught by underprepared teachers in a 
highly didactic manner that does little to promote 
understanding of science or the nature of scientific 
knowledge (McNeill & Krajcik, 2008; Newton, 
2002). These issues might contribute to the fact 
that American students still lag far behind other 
leading countries in science achievement, which 
will inevitably result in a looming shortage of 
science/technical workers in the U.S. (Augustine, 
2007; OECD, 2010). The majority of American 
students are still taught in large urban schools 
that often lack adequate science instructional 
resources and tend to have low student expecta-
tions (Tal, Krajcik, & Blumenfield, 2006). The 
need to update 21st century teaching in the U.S. 
has led to the introduction of the Common Core 
State Standards (CCSS) and the Next Generation 
Science Standards (NGSS). These standards are 
already changing the way teachers will be required 
to teach as well as the what they will need to teach. 
With such mandated changes quickly approaching, 
increasing effort is being invested in how teach-
ers will be required to teach students 21st century 
skills. This chapter focuses on the how of the 
new standards implementation by bringing cloud 
technology to K-20 science classrooms to teach 
NGSS and CCSS through the use of collaboration 

and whole-class data analysis as it is gathered in 
inquiry based classrooms.

Recognizing that science is the systematic 
study of the structure and behavior of phenomena 
in the physical and natural world through obser-
vation and experimentation, it is clear that there 
should be an emphasis on inquiry. This should be 
modeled in the classroom as it would be practiced 
in a research laboratory setting. The National 
Science Education Standards were developed 
by the National Research Council to “promote a 
scientifically literate citizenry”. The Standards 
frequently encourage the use of inquiry in the 
science classroom, defining it as:

A multifaceted activity that involves making obser-
vations; posing questions; examining books and 
other sources of information to see what is already 
known; planning investigations; reviewing what is 
already known in light of experimental evidence; 
using tools to gather, analyze, and interpret data; 
proposing answers, explanations, and predictions; 
and communicating the results. Inquiry requires 
identification of assumptions, use of critical and 
logical thinking, and consideration of alternative 
explanations. (NRC, 1996, p. 23)

We recognize that ideally all science class-
rooms should provide hands-on activities that 
are driven by inquiry and that allow students 
to investigate phenomena, test ideas, make ob-
servations, analyze data, and draw conclusions. 
Unfortunately, students in science classrooms still 
spend most of their time on data collection at the 
expense of analysis and interpretation (Alozie 
& Mitchell, 2014). In other cases, when there is 
time for analysis, it remains topical in nature and 
is teacher-led rather than in-depth and student-
centered (Levy, Thomas, & Rex, 2013). With the 
introduction of NGSS, teachers are required to do 
in-depth data analysis so that students can develop 
skills to analyze, interpret, and communicate 
inquiry findings using evidence based reasoning 
(NGSS Lead States, 2013).



 

 

24 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/engaging-students-in-conducting-data-

analysis/144091

Related Content

Systematic Support for STEM Pre-Service Teachers: An Authentic and Sustainable Four-Pillar

Professional Development Model
Reenay R.H. Rogers, Jodie Winshipand Yan Sun (2016). Innovative Professional Development Methods

and Strategies for STEM Education (pp. 73-90).

www.irma-international.org/chapter/systematic-support-for-stem-pre-service-teachers/139652

An Interdisciplinary Exploration of the Climate Change Issue and Implications for Teaching

STEM Through Inquiry
Michael J. Urban, Elaine Markerand David A. Falvo (2018). K-12 STEM Education: Breakthroughs in

Research and Practice  (pp. 1008-1030).

www.irma-international.org/chapter/an-interdisciplinary-exploration-of-the-climate-change-issue-and-implications-for-

teaching-stem-through-inquiry/190140

Simulations in Chemistry for Conceptual Understanding and Assessment of Student Knowledge
Tanya Gupta, Zachary P. Ziolkowski, Gregory Albingand Akash Mehta (2017). Optimizing STEM Education

With Advanced ICTs and Simulations (pp. 186-218).

www.irma-international.org/chapter/simulations-in-chemistry-for-conceptual-understanding-and-assessment-of-student-

knowledge/182603

Mutually Beneficial School-Industry Partnerships in STEM Education: An Aspirational Case

Study
Anthony Michael Perry (2023). Developing and Sustaining STEM Programs Across the K-12 Education

Landscape (pp. 232-252).

www.irma-international.org/chapter/mutually-beneficial-school-industry-partnerships-in-stem-education/329948

Use of STEM Intervention Teaching Scenarios to Investigate Students' Attitudes Toward STEM

Professions and Their Self-Evaluation of STEM Subjects
Georgios Kalemis, Sarantos Psycharisand Georgios K. Zacharis (2022). Handbook of Research on

Integrating ICTs in STEAM Education (pp. 344-360).

www.irma-international.org/chapter/use-of-stem-intervention-teaching-scenarios-to-investigate-students-attitudes-toward-

stem-professions-and-their-self-evaluation-of-stem-subjects/304854

http://www.igi-global.com/chapter/engaging-students-in-conducting-data-analysis/144091
http://www.igi-global.com/chapter/engaging-students-in-conducting-data-analysis/144091
http://www.irma-international.org/chapter/systematic-support-for-stem-pre-service-teachers/139652
http://www.irma-international.org/chapter/an-interdisciplinary-exploration-of-the-climate-change-issue-and-implications-for-teaching-stem-through-inquiry/190140
http://www.irma-international.org/chapter/an-interdisciplinary-exploration-of-the-climate-change-issue-and-implications-for-teaching-stem-through-inquiry/190140
http://www.irma-international.org/chapter/simulations-in-chemistry-for-conceptual-understanding-and-assessment-of-student-knowledge/182603
http://www.irma-international.org/chapter/simulations-in-chemistry-for-conceptual-understanding-and-assessment-of-student-knowledge/182603
http://www.irma-international.org/chapter/mutually-beneficial-school-industry-partnerships-in-stem-education/329948
http://www.irma-international.org/chapter/use-of-stem-intervention-teaching-scenarios-to-investigate-students-attitudes-toward-stem-professions-and-their-self-evaluation-of-stem-subjects/304854
http://www.irma-international.org/chapter/use-of-stem-intervention-teaching-scenarios-to-investigate-students-attitudes-toward-stem-professions-and-their-self-evaluation-of-stem-subjects/304854

