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Angela Duckworth is a well known psychologist who hosted a TED talk lecture where she spoke about the idea of grit. Duckworth et al (2007) defined grit as "perseverance for very long-term goals". She mainly spoke about grit in education but hinted that grit could be applied to any part of a person's life, for example if someone was trying to work towards buying a house. Duckworth is mainly concerned with the link between grit and success in education. She found back when she was a teacher that the students who tried their hardest to succeed over the long term performed better in their exams (TED Talks Education, 2013). She suggested that a student's IQ doesn’t have an effect on their grades if they do not have grit. After doing a lot of research on grit, Duckworth created the Grit Test. The Grit Test is a questionnaire that has 10 statements related to perseverance (for example "Setbacks don't discourage me. I don't give up easily.") that you rate depending on how much it applies to you (Duckworth & Quinn, 2009). Once the statements have been rated, a score is given on the Grit Scale from 0.0 (lowest) to 5.0 (highest).​
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Before using the Grit Test, it is important to check it using the CRAAP test. The CRAAP test was created by Blakeslee (2004) as a way to see if a source of information is legit and reliable for use. CRAAP can be broken down into 5 sections, these are: ​
• Currency: this is about when the resource was published and if it has been updated recently​
• Relevance: this sees if a resource fits with your research and does not have a different purpose​
• Authority: this is to do with who created the resource and if they have the qualifications and experience to back it up ​
• Accuracy: this is about how correct the resource is so how it’s been written and if it can be backed up by other research​
• Purpose: this is to do with why the resource was created to begin with and if it was for a good reason.

Angela Duckworth's Grit Test would pass the CRAAP test. This is because it was created within the last 15 years (currency), it fits our needs as we are looking at ways to improve success in education (relevance), Angela Duckworth is a well known researcher in psychology (authority), the Grit Test has been supported by Duckworth's other research (accuracy) and the test exists to inform people about their grit in education and in general life too (purpose).​
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The DIKW framework was developed by Ackoff (1989). It aims to add value to data by looking at it at different levels. There are four levels to the DIKW framework, these are: data, information, knowledge and wisdom (or understanding). Ackoff believed that in education, people are only taught to consider the data and information levels and to think less about the knowledge and wisdom levels. Each level in the framework has more value than the one below it, for example information has more value than data but it has less value than knowledge. ​

Data is the most basic level of the DIKW framework. It is made up of any basic facts or symbols that have no meaning behind it. Data at this level can be quantitative (numbers) or qualitative (words). ​
Information is the next level of the DIKW framework. It involves data that has been processed and has more meaning to it. Ackoff said that this involves adding details to the data such as "who, what, when, where and how many".​
Knowledge is the third level of the DIKW framework. It adds more meaning to the data from the information level and looks at the "how" of the data.​
Wisdom is the final level of the DIKW framework. It is the most meaningful stage and looks at "why" the data the way it is.​
There are some problems with the DIKW framework. One problem is that the difference between the data, information and knowledge levels is confusing (Ahsan & Shah, 2006). However, these problems do not make the DIKW framework any less useful in analysing data.​
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I will be applying the DIKW framework to primary research that I did. My research was looking at Angela Duckworth's Grit Test that she spoke about in her TED talk lecture. I created a questionnaire online using Microsoft forms. My questionnaire only had 2 questions. The first question asked the people answering it what their Grit score was based on the Grit test on Angela Duckworth's website. The second question asked them what their academic level was from 0 – no qualifications or education achieved before – to 8 – a PhD degree. This questionnaire was then sent as a weblink by email to all of the students in the class to complete. I received 26 responses in total but 3 had to be ignored as the answers did not fit the questions that were asked.​
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The first and most basic level of the DIKW framework is data. The data that I got from the questionnaire was quantitative which means that it was only numbers. I gathered data on each student's Grit score from the Angela Duckworth Grit test and their academic level from 0 to 8. This data is very basic because there is no meaning behind it. For example, knowing that one student had a grit score of 3.9 and their highest academic level is a level 2 does not tell me anything else about other student's grit score or their academic levels. So at this stage, nothing can be learnt from the data. In order to be able to learn something from this data, it needs to be changed so information can be created. This involves adding more details to the data. In this case, the two groups of data (the grit scores and academic level) need to be put against each other to see the relationship between them. This would allow me to create information from the data that could then be used to create knowledge and then wisdom.​
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To convert the data that I had collected from my questionnaire into information, I had to create a graph. I did this by downloading the file for the results of my Microsoft Forms questionnaire that I then had to open in Microsoft Excel. When I opened it in excel, a table came up as can be seen in the screenshot on the slide. This table had data for IDs (for each person who answered the questionnaire), the times when everyone started and finished the questionnaire, their email, name etc. This table had too many columns so I had to make a separate table that only had data on everyone's academic level and their Grit Score. I made this table by copying and pasting all of the data from the academic level and grit score columns on the original table. After this I had to put all of the academic levels in order from lowest to highest. This made it easier for me to work out the average score for each academic level which I did using the “AVERAGE” function on Excel. I then made a separate table for the 5 academic levels (2 to 6) and the average grit score. I used to this table to create a scatter graph and added a trend line to it so I could see the general pattern of the data. 
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In the information level of the DIKW framework, the quantitative data that I got from my questionnaire has been used to make a scatter graph. In this scatter graph, the average grit score for each academic level is put against each other. From the graph it is clear that generally the average grit score increases with the academic level (this is ignoring the slight drops in the average grit score at academic levels 3 and 5). Compared to the data level where it was just meaningless numbers, the information level helps in answering the "who, what, where and when" questions. The information that can be learnt from my questionnaire is that people with higher academic levels ("who") have higher grit scores ("what") than those who have lower academic levels. This information has more meaning and use than the quantitative data but it still can have more meaning added to it if it is used to create knowledge.​
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The knowledge level of the DIKW framework tries to answer the "how" questions. When comparing my graph on the left (primary data) to another graph on the right made based on the results of a similar questionnaire from January 2020 (secondary data), it is clear that students with the highest academic levels have the highest grit scores. However there are some differences between the primary and secondary data. One main difference is that the trend line for the secondary data is more steep than the trend line for the primary data. This could be because the secondary data was collected from a larger number of people than my primary data. By having data on a larger group of people, the secondary data is more detailed and provides a better image of the relationship between academic level and grit score. The relationship shown in the primary and secondary data can be applied to Angela Duckworth's idea of Grit as those who are grittier (so have higher grit scores) are more likely to persevere and work hard. This means that they are more likely to do well in exams and be able to get to a higher academic level than those who have less grit. ​
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The final level of the DIKW framework is wisdom. Wisdom can only be gained after working through data, information and knowledge so that we can make decisions (Rowley, 2007). From looking at the primary and secondary data, I can say that Angela Duckworth explains part of the results from my research on academic levels and grit scores. Grit explains why people can reach the highest academic levels. But it doesn't explain why or how people have grit to begin with. This is where Dweck et al's (2016) ideas of Growth Mindset and the Power of Yet come in. Dweck says that people with growth mindsets are more likely to persevere because they are less affected by mistakes. They instead believe that by improving on their mistakes, they will be able to reach their "yet" moment. As Dweck shows in her TED talk, there is research to support Growth Mindset from Moser et al (2011). They found that those with growth mindsets have more brain activity than those who don’t. This means that both Dweck's and Duckworth's ideas are important in explaining the primary and secondary data. 
However I think that other factors might also affect people's academic level that aren't to do with grit or growth mindsets such as their culture. For example Xu et al (2021) found that people from certain cultures may be brought up to focus on education more than others and are likely to dedicate more time and effort to it meaning that they’ll have a higher academic level.
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In conclusion, I can say that my primary data collection and comparison to secondary data was successful. This is because it supports what Angela Duckworth spoke about in her TED talk and shows that grit can be applied in the real world. Using the DIKW framework helped show some of the issues of my primary data. For example because it was based on a small group of people, it was less representative of people's true academic levels and grit scores. This means that it is important for future research on Grit to include large groups of people from different backgrounds so that the wisdom from it can benefit everyone. I think that future research should also look at different cultures to develop grit so we could use parts of their growth mindsets to improve student’s academic levels.
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