
Which is better digital 
or paper homework?

An exploratory and explanatory 
approach to homework with year 10 

science students



Firefly Learning is a Virtual Learning Environment (VLE) that promises to "bring 
teachers, students and parents together to help students learn more" (Firefly 
learning, 2017). 

Our school introduced Firefly Learning in September 2015, it has met with a 
mixed response from staff.

Local schools have invested in Firefly but does it improve homework outcomes?

Rationale



School context

Mixed comprehensive secondary school, 11-19

Compare 
school and 
college 
performance 
(2016)



School context

Compare 
school and 
college 
performance 
(2016)



Literature 

Digital Natives debate

What impact does homework have

Factors that affect homework

Digital homework



Bennett, Maton and Kervin (2008, p778):

● “young people of the digital native generation possess sophisticated knowledge 
of and skills with information technologies.” 

● “ As a result of their upbringing and experiences with technology, digital natives 
have particular learning preferences or styles that differ from earlier generations 
of students”.

High usage but maybe not the skills

● 99.5% of millennials surveyed used word processing, e-mail and ‘surfing the Net’, 
only 21% create their own content (Kvavik, Caruso & Morgan, 2004)

Digital natives



Digital natives

Natives want digital technologies

● Kvavik et al (2004) American university students had a preference for classes 
with higher ICT usage (41.2% and 30.8%), only 2.2% prefer entirely online 
classes. 

● Students see the benefits of ICT usage but still value traditional teaching 
methods and human contact. 

● 46% of Finnish 12 year old’s surveyed felt some degree of cynicism towards 
school but felt increased use of ICT would increase engagement with school 
(Salmela-Aro et al, 2016).



The impact of homework

Cooper et al (2006): 4 main categories of positive effects of homework

● Immediate achievement and learning
● Long-term academic benefits
● Nonacademic benefits 
● Parental and family benefits

Homework at secondary school has a positive effect, d=0.64 (Hattie, 2009, p.10)



Factors that affect homework

There is a lot of 
reductionist research 
looking for an association 
between homework 
frequency and time and 
academic achievement. 
Trautwein et al (2006) 
propose a multilevel 
homework model.



Digital homework

There is a gap in the literature for digitised homeworks

Demirci (2006)

● Physics undergraduates
● Paper tasks prefered
● No statistical difference in student overall grade
● Paper homework tasks scored better

Bridge and Appleyard (2008)

● 53% of students prefered online submission to traditional, compared to just 
12% preferring traditional methods



Research Questions
Research Question 1

Do more students submit 
homework on time, and 
to a better standard, 
when the task is 
completed digitally or on 
paper? Why?

Research Question 2

Do students work harder 
on paper or digital tasks? 
Why?

Research Question 3

Which do students prefer, 
paper of digital tasks? 
Why?



Research 
Methods

Phase 1

Two year 10 science classes

● Top set triple science
● Mixed ability double class

35 students in sample

Each class is set two homeworks, one 
paper, one on Firefly. 

I used the same publisher to find 
questions of similar difficulty for all 
homeworks.

Repeated measures design allows me 
to minimise individual differences.



My mixed class were had 
percentage score less than 
those of the top set, this is to be 
expected. My mixed set 
performed marginally better on 
paper while my top set 
performed much better on 
Firefly.

Overall when looking at the two 
classes combined, Firefly 
homeworks produced the best 
percentage score

Which format has the 
best percentage score?



Repeated Measures ANOVA and Effect size

F (1,20) = 6.25, p<0.05, η2 =  0.24.

F critical = 4.3512

Conclusion

There is a significant difference between the percentage scores of homework completed on 
paper and the percentage scores of homework completed on Firefly. An effect size of η2 =  
0.24 suggests setting homework to be completed on Firefly has a moderate positive effect.

Statistical Significance



Effect size (Hattie)

According to Hattie (2009) effect size can 
be calculated as such:

d= (mean treatment -mean control) / SD

This does not take into account repeated 
measures design and so may have 
inflated effect size as individual 
differences no longer need to be 
accounted for.

Effect size calculated using Hattie’s 
method:

d=0.44

After removing minor outliers:

d=0.35



Handing in homework

In both classes, completing homework on 
Firefly made it more likely the homework 
was completed.

This pattern is more marked in my mixed 
set, possibly because they are less 
motivated to complete homework anyway.



Two year 10 science classes

● Top set triple science
● Mixed ability double class

35 students in sample

Everyone was asked to complete a 
questionnaire asking them about 
their homework preferences and 
motivations.

Research 
Methods

Phase 2



Students say they are more likely to 
concentrate and work harder on paper 
homework but are more motivated to 
complete Firefly tasks.

This may explain the results from phase 1.

Which do students work harder and 
concentrate more on?



Overall students say they 
prefer homeworks that 
are completed on paper. 

However Firefly is 
marginally more 
enjoyable.

Is this because students 
are more likely to copy 
paper?

Which do students prefer?



Cooper et al (2006) suggests that home-community factors affect homework, including the 
pressures on student time, their home environment, involvement of the family. Where homework 
is completed may be different when changing the format and be a reason for the results see  so 
far.
 

Why? Study environment



Why? Study environment
15/31 complete paper homework in a 
shared space or have nowhere to 
complete their homework.



Why? Study environment
28/31 have their own device to 
complete their homework on. 



Why? Study environment
Only 6 said they would use 
a phone or tablet to 
complete homework, while 
the majority have their own 
laptop or computer. This 
suggests the distractions 
caused by apps and text 
alerts would be no more 
than for paper homework. 
Possibly the act of sitting at 
a computer encourages 
focus in the students, this is 
a question for interview. 



Why? 
Distractions

Phones are a major 
distraction regardless 
of homework format. 
Unlike earlier studies 
technical issues are not 
a major issue



The next phase...

4 students will be selected, 2 from 
each group.

● 2 Firefly supporters
● 2 Paper supporters

A short semi-structured interview 
will be conducted to get a more 
detailed view of student 
perceptions. The aim of this phase 
is to explain the results so far.



Summary of conclusions

Percentage score

Handing in homework
● More homework was handed in when it was 

completed digitally

Student preference

Student effort
● Students work harder and concentrate more 

on Paper

● Digital homeworks had a significantly higher 
percentage score. η2 =  0.24

● Students prefer to work on paper
● Students may find Firefly slightly more enjoyable 

and motivating



● Small scale with medium to high ability students, therefore it is difficult to generalise 
findings

● Order effects, second homework is better
● Larger sample sizes and repeats required to confirm a reliable pattern
● Possible bias caused by student familiarity and preconceptions of Firefly.
● Possible bias caused by my role as Firefly champion
● Have I asked the right questions?

Limitations



Recommendations for practise

Do not rely on one format of homework. There is a wide range of student 
perspectives so provide variety.

Take advantage of the characteristics of each. Digital platforms allow additional 
resources to be embedded and may be easier to mark for teachers.
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