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Need 

Science notebooks are a crucial part of activity-centered learning for many students, but low-

performing students may see them as another set of barriers to learning. This study examines 

alternative methods to support deep science learning through technologically bolstered science 

notebooks. 

 

Purpose 

This study primarily examined whether web-based science notebooks were associated with 

improved science content learning outcomes when compared to traditional pen-and-paper 

science notebooks. 

 

Sample 

Researchers sampled 621 fourth-grade students from 28 classrooms in eight schools across a 

large southeastern school district, including rural, urban, and suburban schools. Approximately 

35% of students sampled were minorities; 10% had an IEP.  

 

Method 

Web notebooks were developed using design-based research methodology, a formative 

intervention approach intended to refine existing theory through practice. The web notebooks 

were compared to traditional ones over approximately 8 weeks as part of a randomized 
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controlled trial. Both treatment and control groups followed the same FOSS curriculum (one of 

the most widely used among K-8 students in the US).  

 

Results 

Results were tabulated using a multilevel modeling approach to account for measurement and 

sampling errors across concurrently operating related variables. With regards to the primary 

research question, the authors compared pretest and posttest outcomes between groups. 

Standard deviation was the same for both groups, but students in the treatment demonstrated 

relatively higher knowledge at posttest, even when controlling for pretest levels of content 

knowledge. 

 

Conclusions 

Although it sounds like common sense, this study provided an in-depth look at the affordances 

of technology in fostering flexible and supportive learning environments for an array of students. 

It’s worth noting that such affordances can only augment (not replace) established strong 

teaching practices.  

 

Limitations 

Teachers and students in the treatment group experienced practical challenges regarding use of 

the web notebooks, despite pre-implementation training, including resource limitations specific 

to each school. In general, lack of access to robust (or even adequate) hardware and the 

Internet is a national problem, and a significant barrier to instructional methods like the one 

studied here. 

Additionally, the study did not disaggregate specific aspects of the web notebooks such that the 

most impactful design elements were able to be studied. This might not necessarily provide 

meaningful further data, but is certainly worth considering. 



 

Implications 

This study highlights the importance of differentiating between learning processes that are 

intentionally challenging and those serving as barriers. Further, it underscores the point that 

digital technologies are an important vehicle for improving the supports available to students in 

designed learning environments. Unfortunately, it also shows how increasingly detrimental lack 

of adequate Internet access is for already under-performing student populations.   


