Introduction
The purpose of the study was to see whether secondary school students attitudes towards homework was dependant on the type of homework – paper-based or computer-based – they received. The aim of the study was to provide me with an answer as to what type of homework secondary school students prefer to receive, so that I may be able to engage more students in the future. Homework is a subject that often causes anger and grief amongst students and this is something I was hoping the study might help with.
The study explores the students' attitudes towards homework and to see whether adding a digitally based homework task could change the way the students think about homework. A total of 43 participants from one secondary school took part in this small-scale study. Participants filled in a questionnaire, undertook the intervention, and then filed in the same questionnaire once again. These changes were then analysed in order to influence future decision making when programming pieces of homework to classes.
Literature Review
Homework and Academic Achievement
In a research paper by Cooper (2006), multiple studies on the effect of homework between 1987 and 2003 were compiled. The compilation paper found that there was generally consistent evidence across the studies that homework had a positive effect on students' achievement. Cooper recognises four different potential positive effects when it comes to homework and these are as follows:
1. Immediate achievement and learning
2. Long-term academic benefits
3. Non-academic benefits
4. Parental and family benefits
Within the first group of positive effects are effects such as increased understanding, better retention of subject knowledge and greater critical thinking. Benefits within the second group include pupils improving their study habits and their attitudes towards school in general. The third group of benefits include the improvement of time management and independent learning skills. The final group includes the benefit of parents demonstrating their interest in their child's educational progress.
In the book Visible Learning (2009), Hattie compiles and analyses many studies and concludes that secondary students do in fact gain from homework. Through the analysis of the many studies, Hattie writes that for classes where homework was introduced, the students saw an improvement of 15% in their rate of learning. Hattie’s analysis suggests that the achievement levels of students in classes where homework was given exceeded 62% of the achievement levels of students who were not given homework tasks.
Marzano and Pickering (2007) finish their journal article with some research-based guidelines for teachers to use when creating and assigning homework. The four guidelines are as follows:
1. Design purposeful homework
2. Design homework to increase the chances of completion
3. Involve parents appropriately
4. Monitor amount of homework given
Teachers should ensure that the homework that they assign have legitimate purposes. According to Marzano and Pickering, some of these legitimate purposes include opportunities for students to explore topics that interest them, for practising skills that are not yet up to standard or for introducing new topics of study. Teachers should also ensure that students are able to complete homework independently by setting a difficulty appropriately. When creating homework tasks, teachers should keep in mind the parents of the students and how to involve them without requiring them to act as teachers themselves. Teachers must also be aware of the amount of work being given to students to complete as homework and that students don't take too much home that it affects other commitments, family life or hobbies (Marzano and Pickering, 2007).
In a study on the Teacher Involve Parents in Schoolwork (TIPS) homework program, the author compares TIPS homework to traditional homework. TIPS assignments include tasks such as discussions, experiments or interviews involving a family partner. Over the study's 2 year period, students and families using TIPS homework pieces, responded more positively than families and students who were given more traditional types of homework tasks. Students who had been receiving TIPS homework for 2 years also had achieved 'significantly higher' test results than the control students. Van Voorhis, the author, suggests that the benefits of TIPS homework outweigh the costs (Van Voorhis, 2011).

Digital and Paper Homework
In 2008, a small-scale study was undertaken at Sheffield Hallam University with 47 first year Undergraduates on a Radiotherapy degree. The students were given an assignment to submit online via the Virtual Learning Environment Blackboard. Through the use of questionnaires, Bridge and Appleyard (2008) suggest positive attitudes towards the online submission. The study concludes that 93% of students preferred having feedback online rather than given to them on paper. 88% of students also reported that the online submission meant they were able to save time. Another positive of the online submission was the ‘significant financial benefit’ as commented by six students (Bridge and Appleyard, 2008).
Another small-scale study of 103 university students was undertaken at Balikesir University in 2006. Demirci (2007) concludes that students performed better at the paper-based rather than the web-based homework tasks. Even though the performance was lower in web-based homework tasks, attitudes towards the web-based systems were generally positive (Demirci, 2007).
While both studies above were undertaken with university students, attitudes of students may be similar at a secondary education age. These studies suggest that a range of different types of homework tasks should be given, instead of relying on just one type.

Time Spent on Homework
A journal article by Marzano with Pickering (2007) compiles data from previous projects on the subject of the positives and negatives of homework. The compilation of studies suggest that anywhere between 1 and 2.5 hours of homework a night is most beneficial for the student. More than this then it becomes detrimental and counter-productive. Marzano and Pickering write about a study by Cooper (2007) where research supported the '10-minute rule'. The rule being that every year older a student gets, another 10 minutes of homework should be added to their daily schedule. The article continues by suggesting that teachers should only assign homework that creates opportunities for success in the piece.
In a study of 136 (2010) students at public high school in America, the authors looked into student perspectives of homework. Unsurprisingly, 73% of the participants answered that they did not like completing homework. Furthermore, 84% said that they found homework to be boring and 87% said that they thought teachers assigned too much homework per night. According to Wilson and Rhodes, instructional homework is the most common type of homework. Instructional tasks refer to any homework tasks where the students are required to review material they had just been presented or learned which reinforces the content. 86% of participants agreed that instructional homework tasks successfully reinforce the ideas or concepts they learned in class. The study also found that 86% of participants either agreed or strongly agreed that they would be more likely to finish a piece of homework if they are given time to start it in the lesson. Along with other studies, the authors recommend a mixture of different types of homework tasks and that the teachers are aware of the time required to complete won't be overwhelming (Wilson and Rhodes, 2010).
Wilson and Rhodes (2010) continue to say that there a number of different reasons why students do not complete homework. The authors suggest that teachers need to make students aware that homework tasks and assignments have purpose and they can improve the students academically and intellectually.
ICT Literacy
Professor Graham Donaldson (2015) proposed some dramatic changes to the Welsh education system in his report Successful Futures. By September of 2022, all schools in Wales will be using this new curriculum. Within Successful Futures, there are 6 areas of learning and experience (AoLE) and 3 cross-curricular frameworks. These AoLEs are as follows:
1. Expressive Arts
2. Health and Well-being
3. Humanities
4. Languages, Literacy and Communication
5. Mathematics and Numeracy
6. Science and Technology
The cross-curricular frameworks in the new curriculum are Numeracy, Literacy and Digital Competence. The Digital Competence Framework (DCF) itself contains 4 strands, each as important as the others. According to Donaldson, 'Digital Competence plays an increasingly powerful role in the lives of children and young people, for communication, networking, information, leisure and entertainment as well as for an increasing range of transactions and educational applications'. It is vital that young people are developing the skills that are needed in the rapidly changing world that surrounds them. Schools will be responsible for ensuring that all students are developing the skills in contained in these frameworks. The DCF strands are the following:
1. Citizenship
2. Interacting and Collaborating
3. Producing
4. Data and Computational Thinking
The Citizenship strand contains elements such as online identity and behaviour, digital rights and well-being. Interacting and Collaborating includes elements which develop collaboration, storing, and sharing skills. The Producing strand develops students' sourcing, creating and improving skills. Finally, the Data and Computational Thinking strand develops skills such as problem solving and data evaluation. Donaldson emphasises the frameworks' importance by adding that all schools should have a 'member of staff who would lead and support each of the three Cross-curriculum responsibilities' (Donaldson, 2015)
In an article by Barak (2018), the author examines how a sample of 679 university students were either flexible thinking or reluctant to change according to their ICT literacy skills. The study found that students who were ICT literate were also more flexibly minded and therefore had lower reluctancy to change. According to the National Research Council (NRC, 2012), ICT literacy is a term the encompasses all the skills needed when using computers, any digital technologies and communication devices as well as the creation and management of information for personal and social goals.
Oreg (2008) states how the willingness to change and adapt with the times is essential for a modern society, even though many choose to resist. These flexible thinkers are the ones who will embrace these changes, the ones who are open to new experiences and the ones who may even initiate these changes.
An individual who is flexibly minded, is completely opposite of an individual who is resistant to change. Oreg (2008) suggests that there are four attributes inside an individual who is resistant to change. Oreg denotes these as: Routine Seeking, Emotional Reaction, Short-term Focus and Cognitive Rigidity. Routine Seeking is the aspect of the enjoyment or necessity of a lifestyle with routine and structure. Emotional Reaction covers the aspect of ones life where they may feel anxious or uncomfortable with change. Short-term Focus describes individuals who are unable to see the inconvenience of the short-term for a long-term gain. Finally, Cognitive Rigidity is the unwillingness to even consider the different possibilities out of potential stubbornness. Barak (2018) adds that a flexible mind is needed for continual development for the rest of a student's life. Technology is always moving and will continue to do so, which puts people who are resistant to change at risk of being left behind.
Additionally, the study found that students who are ICT literate and prefer to learn in groups, or collaboratively, were the students that scored higher towards flexible thinking. Barak's analysis (2008) of the literature concludes that collaborative learners require a greater flexible mind than an individual learner. When collaborating with peers, one has to be open to different possibilities and points of view which require a greater flexible mind. Barak denotes collaborative learning as learners who stud with at least one other peer when revising or completing assignments. The research found that not only are collaborative learners more likely to have a flexible mind, but they are also more likely to be able to cope when unexpected stressful situations arise (Barak, 2008).

Negatives of Homework
Kralovec and Buell co-authored 'The End of Homework: How Homework Disrupts Families, Overburdens Children, and Limits Learning' in 2000 which discussed the negative aspects of homework. The book primarily focuses on financially disadvantaged students and their home environments. The authors suggest that students from poorer backgrounds are penalised because completing homework can often bring its difficulties in tough home environments. Recommendations are made to get rid of homework and replace it with an extended school day (Kralovec and Buell, 2000).
Kohn (2006) also writes negatively of homework and its effects in the book 'The Homework Myth: Why Our Kids Get Too Much of a Bad Thing'. Kohn suggests that teachers should only assign homework that will be beneficial. The book continues and suggests suitable homework task for students to complete at home, such as; undertaking an experiment in the kitchen, social tasks with the family or reading. Note that Kohn doesn't suggest any written or traditional types of homework tasks (Kohn, 2006).
In an article by Canadian company Oxford Learning Centres (2016), they present many different positive and negative effects of homework. The negatives can be split into two; health and social life problems. The author writes how homework can affect students' mental and physical states and many students consider homework to be a primary source of stress. Overwhelming students with homework can also have its physical implications, such as headaches, weight loss and exhaustion. Without adequate relaxation, students may feel isolated due to the fact that they spend less time with friends and family (Oxford Learning, 2016).

Showing Off
In an article by Responsive Classroom (2013), the author writes about the reasons why children might show off when in school. The author says that showing off is a way for children to have fun. The way children have fun changes over the period of childhood, according to the article, but the common factor in all showing off is the act of making your friends or peers laugh. Students may show off as a way to feel like they belong. The article suggests that belonging is important to children and moments of mutual laughter can be the beginning of a close friendship. 'Entertaining others is a powerful way that children get to know each other and solidify their belonging'. Showing off is also a way for children to feel important or significant in the classroom. The author suggests that teachers should give opportunities for students to be funny in order to relieve some pressure that they themselves put on them (Responsive Classroom, 2013).

Parent Involvement
In a book by Lang in 2006, he discusses the potential successes of parental involvement of their children's education. The author recognises 4 separate models of passive and active parental involvement in schools:
1. Family Influence Model
2. Alternative School Reform Model
3. Cooperative Schools Model
4. Transformative Education Context Model
The Family Influence Model uses strategies that research suggests works in situations where the student's difficulty originates from the home. The difficulty could originate from the environment itself or the family members. In these situations, the parental figures are not seen as an asset but a liability to their child's academic progress. Such parents may be offered training to best equip them in order to help their children succeed. 
The Alternative School Reform Model is where parents attempt to change what happens at their children's schools to be better for them. Unlike the first model, the parents in this model are very involved in their children's education. Such parents may have taken up roles on the board of governors or on the parent-teacher associations (PTA). This type of situation arises mainly in more affluent areas where the parents are from the middle and upper classes. These parents tend to know their rights within the education system and will practise them in order to make sure that school employees are accountable for their children's education.
The Cooperative Schools Model is where parents have an active role in their children's education because they are either employed at the school or have a volunteering role. This model sees responsibilities given to the parents and not just over their own children. Parents within this system are not able to be overly demanding of their children's teachers because they are also supported financially by the school.
Finally, the Transformative Education Context Model is when parents are see themselves and everyone around them responsible for the education systems. This last model is the most democratic in the way that parents actively seek to transform the education systems with a view of improving student literacy and academic achievement for their children and other children with that system. The author writes that parents within this model 'act to promote their interests, those of their children, and those of other people's children, while at the same time participating in the political process of changing their lives from objects to subjects, or from passive to active involvement' (Lang, 2006).
In contrast, Jarmuz-Smith (2011) writes about a different way of categorising the different parental involvement types. She says that there are 6, and they are as follows: Communication, Parenting, Volunteering, Learning at home, Community collaboration and finally Decision-making. The same sort of involvements are written about by Lang (2006), but categorised differently. Jarmuz-Smith writes that 'communication is just the start. Getting parents in the door increases their overall involvement and builds capacity for engagement in ways that are more significant'. The author concludes by saying that research suggests that, if asked, parents will help their children and their schools, which in turn benefits the students (Jarmuz-Smith, 2011).

School Policy and Practice
The school where the study was undertaken is a Welsh-medium secondary school based in South Wales. Over the pervious 3 years, the average percentage of students receiving free school meals is 8.7%, which is much less than the average of 17% in Wales. Last year, 86.7% of year 11 students achieved a GCSE grade in Science of at least a C, whereas 75.6% of students across Wales gained at least a C grade (MyLocalSchool, 2017).
The science department in the school I was placed has its own policy for homework. Translated from Welsh, it is as follows: 'Pupils are expected to complete homework which is adequate for their age and the course they're studying. The purpose of homework is to solidify the work that is completed in class and also to help the students gain independent learning skills. Every pupil is required to have a school planner where they record their homework tasks. Parents are required to sign in the planner once a week and class tutors once every two weeks. Therefore, it is the parents' responsibility to ensure their children complete the homework given to them'. The homework that was assigned to the students during the study was deemed adequate for the age and the course that they were studying, by both classroom teachers. The purpose of both pieces of homework were to ensure that all the students learned what they were supposed to and to promote independent learning skills. This once again complies with the schools' department of science's homework policy.
Both classes who took part in the research project usually received 1 piece of homework every 2-3 weeks from their science teachers. When I took over educating the classes, I was sure to follow the same pattern of assigning homework as to what they were used to and to what they expected.

Methodology and Ethics
The first part of the research process was to find out exactly what the research was going to entail and what area I was going to be looking at. An area which I feel very strongly about is digital literacy and the digital competency framework. I believe strongly that education establishments need to move with the times and start operating in a more digital manner. For the students wanting a career in Science, Technology, Engineering and Mathematics (STEM), an undergraduate course at University is usually required. However, these courses contain content that requires good digital skillsets and the ability to become literate in the use of many different software. The jump in the usage of digital platforms between school and university and/or industry is a large one. From personal experience and conversation with other STEM students, the jump was overwhelming. In order to reduce the sense of being overwhelmed, it is my belief that the primary and secondary education systems should include more aspects of digital literacy.
The next part of the process was to begin the ethics approval for my research project. Each and every part of the ethics proposal was completed and was then sent to the ethics committee of the University for approval. Once the committee had approved the research proposal, I was granted permission to begin.
After receiving my timetable and finding out which classes I would be teaching, the decision was made to choose only two classes to be part of the study. A year 7 class and a year 8 class. The year 7 class being set 3 out of 8, and the year 8 class being top set. From the classes on my teaching timetable, these two were the most suitable. The study would not have been suitable for the GCSE classes that were timetabled.
A questionnaire was written using the website SurveyMonkey containing five questions. The same questionnaire was given to both classes that were part of the research. The students were told before answering the questionnaire what the research was about and how it will work. The students were told that they could pull out of the research process if they choose to at any point. The five questions are as follows (translated from Welsh):
1. Do you have access to a computer/laptop with internet connection at home?
2. What do you think about homework generally?
3. What do you think about Science homework?
4. Do you prefer paper or digital based homework tasks?
5. Do you feel like you learn from completing homework tasks?
Using the answers from the first question, the class best suited for the digital homework tasks was chosen. The class with the greatest percentage of pupils with access to a computer was deemed the best suited class to undertake digital homework tasks in order to ensure that the pupils will be able to complete the tasks at home. Using the answers, the year 8 class was deemed the best suited for the 'digital' class because every student in the sample had access to a computer at home.
All the students were assigned a number for the process. In the event of a student wanting to be removed from the process, the raw data associated with that number would be removed from the data used in the analysis and evaluation. After removing the data of those who chose to opt-out of the process, the sample size was a total of 43 (20 in the 'paper' class and 23 in the 'digital' class).
The raw data was kept on a password protected memory stick and kept with me at all times when leaving my place of residence. On a separate file, the raw data was collected to form the processed data that was analysed. This processed data was then used to analyse the intervention. If anyone was to glance at the file with the processed data, they would only have details of the participants' number that was associated to each participant. They would not be able to find out, without having access to my password protected memory stick, which number was associated with each individual participant.
During the research process, the ‘digital’ class were given a digital based homework task and the ‘paper’ class were given a paper based homework. The homework tasks given were similar in size in order to increase the chance of all students spending a similar amount of time on the tasks. After consulting both classes on the duration the tasks took, the general consensus was between 10 and 15 minutes.
After the classes had finished the homework tasks, the students were asked to complete the exact same questionnaire as before. These changes, if any, were then analysed in order to evaluate and make conclusions on digital and paper-based homework activities. Once again, the students were made aware that they were able to pull out of the research process with no implications at any point.
All schools in Wales must comply by the new curriculum by 2022, and therefore I thought it was important to choose a research project that would aid me and any future employers in this time of change. Within the DCF, the students in the digital class have been developing the skills in the Interacting and Collaborating strand. What the students were essentially doing when completing their digital homework was, communicating and sharing their work to me, their teacher, via the internet. This was an attempt to weave some of the DCF into the students' education and is something that will be developed further as my career in teaching moves forward. 
Evaluation
Pre-Intervention Questionnaire
When collecting the initial data from the questionnaires, it was obvious to see that the majority of the students prefer computer-based homework tasks rather than paper-based. 86% of the sample preferred a computer-based homework task. This statistic alone is worth thinking about when planning homework tasks.
Question 2 of the questionnaire asked the participants what their general thoughts on homework were. The participants answered with a number between 0 and 10. 0 meaning they hate homework in general, 10 meaning they love it. On average, the year 7 paper class gave a rating of 4.4 to homework in general. Whereas, the year 8 digital class gave a rating of 2.48. Both of these averages being on the low end of the scale. It is worth noting that many students gave 0's to this question, despite the fact that some positive comments were overheard in the classroom. The questionnaires were completed in class and it may be the case that some students filled their questionnaire with 0s as a way of 'showing-off' in front of their friends and peers.
Question 3 asked to the participants to rate their thoughts on science homework using the same scale as the previous question in order to be comparable. On average the year 7 paper class gave a rating of 5.75 for science homework and the year 8 digital class rated it 3.04. Therefore, both classes rated their science homework to be better than their homework in general. On average, the paper class gave a 23% higher score for science homework and the digital class gave a 21% higher score for science homework also. These differences suggest that the students in the sample prefer science homework on average.
Participants were then asked whether they preferred computer-based or paper-based homework tasks. 85% of the paper class and 87% of the digital class said they preferred computer-based homework tasks.  Overall, 86% of the sample preferred digital homework tasks. Through passive observations, many students were excited at the aspect of computer-based tasks. Though many were excited about digital tasks, students were also annoyed at the fact that this process meant that they were to receive homework.
The final question of the questionnaire asked the participants whether or not they think they learn from completing homework. 0 being that the students learn nothing, 10 being the students learn a lot. The paper class once again rated higher than the older digital class. The year 7 paper class rated it 6.85 on average and the year 8 digital class rated it 3.65 on average. Again, many of the boys in the sample gave 0s. Both classes' answers, on average, got more positive the further through the questionnaire they went. 
Overall, the younger class were more positive about homework than the older class in the pre-intervention stage of the process. This could be down to a number of things. It could be that the younger class still remember some positive memories or experiences from homework tasks back in primary school. The older class could have lost some interest as they have spent longer at secondary school. This however was not the purpose of the project, but further research could look into this and see the overall thoughts about homework stretching from all ages (3-18).

Intervention Period
During the intervention period of the research process both classes received a single piece of homework. The paper class received homework on a piece of paper whereas the digital class received theirs digitally using the Google Forms free website. It was difficult to ensure that both pieces of homework were similar, but feedback from both sets of pupils suggest they were fairly even on difficulty and time consumption. The similarities in the homework pieces were that they were both intended as a form of formative assessment to ensure that pupils understood all aspects of the current modules of study. This type of formative assessment was used to ensure that my teaching was well-rounded and that I could locate those who had misinformation. 
The paper class' task contained a few parts; recalling information, applying their knowledge and a numeracy task in the topic area of types of energy. The digital class were given a digital form to fill in via a link to a Google Forms page on the topic of separating mixtures. The task required the students to recall information, apply their knowledge and write in a way that was extended and scientific. The difference here being the final section of the tasks.
[bookmark: _GoBack]The intervention period wasn't without its problems unfortunately. The first of these was the fact that a handful of students from the digital class had issues with accessing the homework via the internet. Some students complained that the link didn't work on their computers or devices at home. However, when the students used the link on the computers at school they were successful. After some thought it may be down to the browsers being used on their devices at home or the fact that the students mis-typed the link into their search bars. The links were given to the students on a slip of paper and were then typed into a web browser at home. To minimise this negative effect, links should be shared via their emails provided by Hwb (a government funded system for schools, teachers and students in Wales). However, as a trainee teacher, I could not have access to the students' Hwb emails, and therefore this wasn't an option. In future however, an employed teacher would have access, making the entire process of handing assigning digital homework easy. Assigning homework via email would also remove the problem of students losing the slip of paper with the link.
Another problem which arose was the fact that over half of the paper class did not complete the homework by the set date. This subsequently caused the research project to be cut short. The original plan was to set two homework tasks for both classes to undertake, but the fact that so many failed to complete the homework on time meant the project could not keep moving along. This was one of the biggest downfalls of the project which ultimately lead to it failing.

Post-intervention Questionnaire
When analysing the post-intervention questionnaire, it was plain to see that both classes reacted negatively to the intervention. Despite the negativity towards the project, it has not been detrimental to the students' education. They were always going to receive these pieces of homework as apart of their normal school education, it's just that their responses were taken. 
Both classes gave a lower score for question 1 in the second questionnaire. On average, the paper and digital classes rated homework in general 3.6 and 2.35 respectively. Giving losses of 18% and 5% to the paper and digital classes respectively.
A similar reaction was also seen in question 2. Both classes' rating of science homework decreased after the intervention. The paper class' average rating went from 5.75 to 5.1, giving a 11% decrease. The digital class' average rating went from 3.13 to 3.04, giving a decrease of 3%. Again, the students' rating of science homework is higher than their rating of homework in general. This time with 29% and 23% higher rating of science homework in the paper and digital classes respectively. Whilst the average rating of science homework decreased after the intervention, the percentage difference of rating between general homework and science homework increased. Before the intervention, students in the paper and digital classes rated science homework 23% and 21% better than general homework respectively. After the intervention, the difference increased to 29% and 23% in the paper and digital classes respectively.
The average remained at 86% of students preferring computer-based tasks. In the whole sample, only two participants changed their minds when filling out the questionnaire the second time around. One participant changed from preferring paper to computer-based tasks and one participant changed from preferring computer-based to paper-based tasks.
Question 5 received similar results as questions 1 and 2 in the fact that participants, on average, decreased their rating after the intervention. The paper class decreased their rating from 6.85 to 5.4 in a 21% drop, while the digital class decreased their rating of 3.65 to 3.52 which corresponds to a 4% drop. Once again, the paper class showing a much more dramatic decrease than the digital class. These responses ultimately mean that the participants think that homework is less helpful after the intervention than before the intervention. 

Analysis of Results
The results from the study found that assigning homework lead to a decrease in students' attitudes towards homework, whether that be digital or paper-based. Many different underlying factors could have affected this. Despite the fact that many students had said that they enjoyed the digital homework task compared to the types of tasks they usually complete, the rating still went down.
On the days where the students completed their homework, they immediately filled out the post-intervention questionnaire. When planning the study, it was important to me that the post-intervention questionnaire was answered very soon after the homework had been completed, in order to get the most honest answers. While completing the second questionnaires, the memories of undertaking the homework tasks were fresh and so any negative or positive attitudes were amplified. Because the questionnaires were completed in a classroom, there were risks of students rating very lower than they usually would in order to look 'cool' in around their peers. I observed one student laugh and tell his friends how he rated 0 for every question.
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Figure 1 – Average scores for questions 2, 3 and 5 when the paper class filled out the questionnaires before and after the intervention.










Figure 2 – Average scores for questions 2, 3 and 5 when the digital class filled out the questionnaires before and after the intervention.







Conclusions
The study's very short period of one piece of homework meant that no real changes were given the opportunity to happen. Because the participants only had one task over the research period, participants may have judged homework solely on that single task. If it was the case that a student hated the particular task they were given in the research period and completed the questionnaire with only that task in mind, it could have caused a dramatic effect on the results.
Overall, the digital class disliked the intervention much less than the paper class. While the paper class saw decreases of 18%, 11% and 21% for questions 2, 3 and 5 respectively, the digital class saw decreases of 5%, 3% and 4% for questions 2, 3 and 5 respectively. Many positive things were said about the digital homework piece and therefore I was shocked when the post-intervention questionnaire results were analysed. Many students rated 0 for every question and these were also fairly vocal in telling their peers. I made the participants very aware that it was a study and that they should be very honest in their answers. 
However, I believe a few were being overly negative and showing off to their friends when filling out the questionnaires. Unfortunately there's not much that can be done to get rid of these anomalies if the participants fill them out in the classroom. However, if filled out at home, the students will have no peers to 'show off' to. A possible solution to reduce the numbers of students 'showing off' is to provide students the opportunity to be silly and show off before they fill in the questionnaire, in the hope that students relieve some of the pressure that they put on themselves, so that they fill in the questionnaires totally sincerely (Responsive Classroom, 2013).
When students get given homework, there is going to be a degree of disappointment and annoyance in them. This was observed in both classes when I assigned the homework to them. Because homework was assigned to the students, they mostly reacted negatively, this was shown in both classes. It is my belief that a much greater period is needed in order to successfully carry out this research project.  Because I had come in and given them a piece of homework straight away, they may have reacted negatively. For this research project to be undertaken properly, I suggest to start it at the beginning of the academic year and have it run until the end of the academic year. This much longer period could potentially see if the negativity in the short-term continues or changes.
The questionnaires were given to the participants immediately before they received the homework tasks and immediately after they handed the completed ones in to me. This was done to ensure the students were totally honest, but I fear the generally negative attitudes of homework on these days had an affect on their answers. Ideally, the questionnaires would be given some time before a piece of homework was given and some time after a piece of homework was handed in.







Limitations and Future Development
Limitations
The project itself contained limitations of many forms. Most of which could not be dealt with given the classes that were assigned for me to teach. These limitations were:
1. Small sample
2. Short intervention period
3. Different aged classes
4. Differences in task length/difficulty
5. No 'mixed homework tasks' class
6. Students 'showing off'
Two of the biggest limitations of the study are the fact that the sample was very small and that the intervention period was short with only one homework tasks. In order to remove this as a limitation, the study should take place over a much longer period and include many more tasks. As a PGCE student, no more could be done of these limitations due to the fact of the short duration of placement and classes timetabled.
During the study, a totally fair comparison between classes was not feasible. The year 7 and 8 classes, though studying science, were learning about completely different topics. Over the period of study, the year 7 class covered the topics of energy and cells but the year 8 class covered a unit of work on mixtures. To minimise this limitation, two classes in the same year group should have been chosen so that they would have been undertaking the same work. Because the topics were different, it was also difficult to ensure that the difficulty and length of the homework tasks were the same or very similar. These slight differences mean that a truly fair comparison was not achieved.
Through reading into previous studies, some suggest that a mixture of paper-based and computer-based homework tasks is most beneficial. Because of this, it limited the research and no data was analysed to either confirm or deny the previous studies' conclusions. Therefore, the addition of a third class with a mixture of paper-based and computer-based homework tasks would have been beneficial for more solid conclusions.

Future Development
To develop the research further I have made the following suggestions:
1. Study over a much longer period
2. Increase sample size
a. Increased number of classes
b. Increased number of schools
3. Study other factors (geography, GDP, age)
4. Ensure sincerity
5. OneNote for classes
6. Gain parental involvement
To develop this research idea, the first thing to do is to ensure that all participants are answering sincerely and honestly. To achieve this, some simple strategies could work, such as having the participants complete the questionnaires at home with a parent or guardian. 
For any future work to be done, a larger sample and greater length are essential. No solid conclusions can be drawn or taken seriously of a sample of only 43. It would be beneficial for a larger number of classes to be involved and a larger number of educational institutions. Due to the research projects' small length, any changes did not have a chance to materialise. The length of study has to increase to a period where the changes are reliable and accurate. An intervention period of a whole year would provide enough time for an adequate number of homework tasks. If the research finds some interesting trends, then the research could be extended to see if these trends continue or change as the students get older and go through different schemes of work.
During this study, students only completed two questionnaires; pre-intervention and post-intervention. Over a longer period, questionnaires could be filled out over the course of the year, such as, once a month. This could track the participants' attitudes and accurately see if there were any particular type of task that they particularly enjoyed or hated. This type of data would be useful for teachers when programming work into their schemes of work.
Some other factors I would like to look into are whether geography or GDP affect how students feel towards what homework and what they prefer. It would also be beneficial to study how students perform when undertaking different types of homework. If given the opportunity, a much longer study over many years looking at the long term benefits of paper-based or computer-based homework tasks.
For long-term studies, software such as OneNote could be used to track, sort and assign digital homework to classes. The teacher of a digital class would create a folder for the class and a section for each individual student. The teacher would have access to all the students' work but the students would only have access to their own sections. The teacher would assign homework via the OneNote software and every student would complete theirs in their own section. The students would receive feedback via OneNote, making the entire process digital, which according to studies, is what students like (Bridge and Appleyard, 2008). Using OneNote also opens up possibilities for collaborative tasks, such as group presentations or group projects. Arranging everything digitally would also provide the students with the skills required for a world that is always changing and cover many elements of the DCF. Arranging everything in this way also means it is possible to upload and share documents or previous PowerPoint presentations that may be of use to the students, whilst promoting independent learning at the same time. Using this system may also be very beneficial to parents and guardians because they would be able to guide their children using the materials provided by the teacher on OneNote.
In Van Voorhis' study (2011), the author concluded that TIPS homework tasks were beneficial to students and families in two ways; their attitudes towards homework were more positive, and the achievement of those on the TIPS homework programme increased significantly. The TIPS programme successfully managed to increase positive attitudes towards homework in students and parents, and therefore should be used as part a developed version of this study (Van Voorhis, 2011). TIPS homework used alongside OneNote could create a bridge between school and home to form a learning environment where the parents are part of the process. This potential dialogue would encourage the fourth model of parental involvement, the Transformative Education Context model, which could improve the way education systems adapt (Lang, 2006). Research suggests that any amount of parental involvement will be beneficial for the students (Jarmuz-Smith, 2011).
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Digital Class - Pre and Post-intervention Questionnaires

Q2	Pre	Post	2.4782608695652173	2.347826086956522	Q3	Pre	Post	3.1304347826086958	3.0434782608695654	Q5	Pre	Post	3.652173913043478	3.5217391304347827	
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