The impact of the internet on learning mathematics amongst school-aged children
An evaluation of the NRICH Online MathsClub – Executive Summary
Jacqueline Stanford, Toni Beardon & Charlie Gilderdale      Cambridge 2001

Introduction

This is a report of a pilot study to investigate how the NRICH website was used and viewed by school-aged students, and how, if at all, it affected their learning of mathematics and their feelings about themselves as learners of mathematics in relation to the subject itself and in relation to their peers. The study was designed to generate insights into more general issues relating to the impact of the internet on the learning of mathematics in order to to inform NRICH in planning further research. 

From its launch in 1996 the NRICH mission was to use information and communication technology (ICT) to support and promote interest in mathematics and to conduct research into the effect of communication technology on the learning of mathematics. The study takes as its starting point the three previous evaluations (Jared, 1997; 1998; Jones and Simons, 1999) but, unlike the earlier studies, this one focuses only on responses from young people and not from their teachers. Jared investigated how NRICH provided an online learning environment sufficiently attractive to engage its target audience and Jones and Simons focussed on whether NRICH enhanced the mathematical development of gifted and talented students, how teachers used NRICH with these students and the contribution of ICT in this. 
Report on the research study

This study used questionnaires published on the NRICH website in May and June 2001. We studied in detail 631 records from a self-selected group of school-aged internet users and their opinions were analysed to explore the impact of NRICH, and perhaps of the internet more generally, on their learning of mathematics. Attempts to encourage further discussion by linking the questionnaires to the online discussion forum were unsuccessful and this experimental methodology was abandoned.  
Consistently with the earlier studies we found that the majority, 78%, had been using the website for less than six months, 7% had been using it for more than four years and the remainder for periods of time between. Of the completed questionnaires, 51% came from girls and 49% from boys, and 72% came from Europe. The pattern of usage reflected the different target audiences for seven different sections of the website and revealed that roughly 40% of the group used each section at least once a month, apart from Games where the figure was 52%, and 40% never used that particular section, apart from Games where the figure was 31%. The special nature of the Games as an aid to learning mathematics figured largely in this study as many users mentioned it in writing about finding mathematics ‘more fun’ in their responses to other questions.
Respondents were asked whether they ‘strongly agreed’, ‘agreed’, ‘don’t know’, ‘disagreed’ or ‘strongly disagreed’ with a series of questions. In this short summary the data is reported on a three point scale (referred to as ‘yes’, ‘neutral’ and ‘no’ responses) but the full report analyses all the data on the full five point scale. The percentage responding ‘yes’, that is strongly agreeing or agreeing with the statement: 'I find the following NRICH sections helpful in learning Mathematics'   ranged from 46% to 55% for all three sections of problems and for the articles, AskNRICH, Games and Logoland and the disagree or strongly disagree percentages (‘no’ responses) ranged from 9% to 12%. Again this showed that the respondent group came from users of all seven sections and, since the sections are designed for different age groups, they would not be expected to find all the sections equally useful. In order to discover the effects of each section we would have had to have correlated these responses with the ages of the young people in the study.

In response to the statement:  ‘Learning Mathematics through NRICH is more enjoyable than learning Mathematics at school’, 60% answered ‘yes’, 15% answered ‘no’ and 25% were ‘neutral’. The written comments suggested that doing mathematics online was not seen as doing ‘class work’, it was more ‘challenging’ and that the online games in particular had introduced a sense of legitimacy to combining mathematics and fun. There was strong indication that students, both those who considered themselves to be very able and also those who felt that they were not at all good at mathematics, valued learning mathematics online because it was perceived as being ‘cool’, ‘fun’ and ‘easy’ and also because it supported independent learning. The more able students felt they had the opportunity to be as good as they could be; those less able felt it supported their attempt to work at getting better in the subject. Students also felt that learning mathematics online reduced the sense of competition, while also encouraging excellence, and that it protected them from negative assessment.
In relation to online learning in general (and not just the NRICH website) a small minority argued in favour of teacher-led instruction, and against the internet. The reason for this was mainly an argument for the need, place and retention of inter-personal interaction and dynamics within learning. Most students saw the computer/internet as supplementary to the teacher and classroom in providing ‘extra help’ and complementary in being ‘different’ from the teacher and an instructor in its own right providing access to a greater abundance of information and learning activities. 

.
Not all respondents were positive about learning mathematics and one wrote: ‘it is still boring woteva fancy paper u rap it up in’. However 57% responded affirmatively to the statement ‘Using NRICH has made me more interested in mathematics’ with comments like  ‘I’m really bad a[t] maths but am trying to get better, and it’s these kinds of sites that have made me more interested in it. Maths was boring, but now maybe it’s starting to be fun…’ Of the 21% who responded negatively the majority explained that they came to NRICH because they were already keenly interested in mathematics and so it had not made them more interested..
There were 47% positive responses and 24% negative responses to the statement: ’NRICH makes me feel part of a mathematics club/community’ The positive responses were associated with two main themes: feeling that NRICH created an atmosphere of friendship and the belief that NRICH was a site for those with a passion for mathematics so that it provided a sense of being among like minded people.  A noticeable finding, which NRICH needs to remedy, is that many students were unaware of the existence of AskNRICH saying things like for example: ‘I don’t have any communication with any [o]ther members so I can get to learn from them and how they solve problem[s].’

In order to probe the delicate issues of anti-intellectualism in schools, and how showing an obvious liking for mathematics often leads to derision and bullying by their peers, the study asked for responses to the statement: ‘NRICH gives me an opportunity to be proud of liking mathematics.’ The responses were 52% in agreement and 24% in disagreement but there was a tendency to criticise the statement and/or to qualify the response given to it, for example ‘Yeah[,] but what doesn’t[?] Posing a statement like that only reinforces the idea that mathematics is something to be talked of in hushed tones in small groups of fellow societal outcasts who have finally found mutual acceptance of their bizarre interest. Encourage the right attitude.’ However there were many responses along the lines: ‘Because you are the odd one out at school who really enjoys mathematics.’
The present study sought to follow up on Jones and Simons’ (1999) report that most of NRICH users were English, white and boys. Students were asked to describe in their own words their racial and cultural background: ‘In terms of race and cultural background, I would describe myself as…’  Given that this was a pilot study, it was thought that asking the students to suggest their descriptions might generate some evidence as to how this matter might be explored in future research. Of the responses, 59% answered the question posed and others offered some personal information about themselves by mentioning characteristics other than those asked for in the question. 

The last question was: ‘…what interferes with your wish to use NRICH more often?’  Issues mentioned were to do with lack of computing facility, time, running cost of being online, having other commitments, being new to NRICH, and factors to do specifically with the NRICH site. Interestingly, these results suggested that using NRICH was not seen as school work, but as something they could and wanted to do during their free time. 20% explicitly said they did not have enough time. Amongst those who listed ‘Other’ reasons some mentioned time but also suggested that they had to fulfil obligations to do with ‘homework, projects, housework, studies’. ‘Too much school work’ was a strong theme, but there was also mention of sporting, club and personal interest activities that occupy students’ time. 
Conclusion

The facility of online mathematics engendered a positive attitude to mathematics in the vast majority of those who responded to this questionnaire. There was strong indication that students valued learning mathematics online because it coupled learning maths with ‘fun’, it allowed independent learning and, additionally, enabled them to be in control of their learning. Learning mathematics via the internet allowed them to set the pace of their learning, adjust it to meet individual needs, and enjoy learning as a private activity. 
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