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ABSTRACT

This paper describes a preliminary study aimed at investigating the process of Web information problem solving with special focus on the analysis of cognitive skills and attitudes which play a key role in intentional learning. To this aim, an experiment has been organized, in which seven allegedly proficient Web-users were recorded and observed while solving the same simple information problem. Although all the subjects produced an acceptable solution, they differed widely with regard both to the cognitive strategies, the attitudes they displayed and the effectiveness of their process.
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1. BACKGROUND ASSUMPTIONS

Current research on Web-searching strategies (Navarro-Prieto et al. 1999; Hölscher & Strube, 2000; Cunningham, 2002; Ford et al. 2003) suggests that information problem solving on the web is a complex process which requires integration of ICT-specific skills with the cognitive and metacognitive skills generally associated with knowledge building (Scardamalia and Bereiter, 2006) and problem solving (Mayer, 1998). Our work hypothesis was that, by observing people in the process of solving information problems on the web and by analyzing the differences in their way to solve the same problem, we may gain a better understanding of some cognitive mechanisms which play a key role in the effectiveness of autonomous

knowledge construction process (e.g. reading strategies, abductive reasoning, question asking, etc.).

As a preliminary step, we carried out an exploratory experiment with a small number of subjects in order to assess whether our work hypothesis was promising and to identify some elements and problems which will deserve a closer attention when carrying out a larger scale experiment.

2. THE EXPERIMENT

To minimize the variable elements in the experiment, we chose seven subjects aged 35 to 55 with similar cultural profile, who shared the same work-context, with more than 10 years experience using the Web and well accustomed to searching information as a part of their everyday work. 

We asked our subjects to give a written answer to the questions: “What is the name of Botswana’s currency? Why is it called so (hypothesis?)”. 

CyberCam, a screen-recording software, was used to capture all subjects’ actions during their Web sessions.

This simple problem was selected according to different requirements: it can be solved in a short time (under 30 minutes); its solution involves both finding factual information and explaining it (i.e. it represents a simple, but typical situation of autonomous knowledge construction); its solution does not require any specific expertise in a knowledge-domain.

Solving the proposed task requires: 1) to find out the name of the Botswana currency – i.e. ‘pula’; 2) to find out what ‘pula’ means in the language spoken in Botswana – i.e. ‘rain’; 3) to try to explain why the name for ‘money’ and the name for ‘rain’ are the same – i.e. because rain is rare and precious in Botswana’s dry climate and therefore it is associated with richness.

As regards the first task, six out of seven subjects located the answer by entering the words ‘Botswana’ and ‘currency’ (or its Italian equivalent) into Google’s search box. This kind of query provided the answer ‘pula’ directly in the short résumés of the occurrences, but only Mike noticed it; the others entered and scanned one or more web pages before finding the word. Instead, George chose a different path: he searched Google for ‘Botswana financial’, a query which reveals a ‘hierarchical’ attitude, and his search lasted a bit longer.

As for the second question, a quick way for finding the meaning of ‘pula’ was to search for the exact string “pula means” (in English). This search would have returned, among its results, also an explanation of the reason why the Botswana currency is called ‘rain’. However, none of our subjects chose this way. Mike found soon a sentence about the connection of rain and money by looking into one of the results of a search for ‘Botswana’ and ‘pula’: “Rain is our vital lymph and the word pula is a very common expression whose meaning is by far wider than the word ‘rain’. Pula means the hope and the confidence that victory will eventually be ours…”1. Mike copied and pasted this not-entirely-explicit explanation and went on looking for confirmation. He scanned eighth(!) page of Google’s results without changing his query, until he eventually found a more explicit sentence (“a land so arid that national motto, warmest wish of good luck and currency name share the same word: pula, rain”), which he added to his answer (total time: 15 minutes).

Sandra found after few minutes the same inexplicit explanation found by Mike. She copied and pasted it and then spent more than 15 minutes looking without success for additional explanations. Differently from Mike, she changed frequently the search string, looked in vain for a bilingual dictionary for translating pula and also tried the Lonely Planet website, without finding other clues. Then she stopped working and left the first explanation she had found (total time, 21 minutes).

Kate too found and pasted the same inexplicit explanation as answer; however, she read further in the same website and eventually came across a sentence about Botswana’s dry climate. She added then to the answer – as “a hypothesis of her” – a sentence connecting Botswana’s dry climate with the name for the local currency (total time, 16 minutes).

After several searches with different search strings, Claire ended up on the same inexplicit explanation, but she did not seem to find it useful and went on searching. She gave Ask Jeeves a try both in Italian and in English and then returned to Google, where she finally found an explicit explanation, which she wrote down, albeit in a dubitative form: “I suppose rain has been – at least in the past – the main source of richness. The word pula today means good luck and prosperity”. Differently from a quick scanner like Mike, Claire seemed to read the texts sequentially. Unsurprisingly, she was the slowest to answer, with more than 22 minutes.

George chose a different path: he looked for the name of the language(s) spoken in Botswana and then found, with some effort, a Tswana-English dictionary. When he found out that pula means “rain” and that the word is also used as a wish of good luck, he stopped thinking for a while, then blurted out that “if ‘rain’ means ‘money’ , then climate in Botswana must be dry and rain must be associated with richness and good luck”. He then walked away from the experiment, without checking whether his explanation was shared by others and without bothering to write down the explanation (total time, 9 minutes).

Faye considered to have accomplished the task by explaining that pula means ‘rain’ – as she found out after four minutes – and did not recognise that further work was required until she was told by one of us. She then quickly found a clear explanation of the reason why pula means rain, searched ‘Botswana climate’ in order to check that the explanation made sense and pasted it as the second answer (total time, 7 minutes). Jane was rather unsuccessful in her searches with Google and eventually used Ask Jeeves, where she found only after 20 minutes a reasonable explanation that she then copied and pasted as the second answer (total time, 21 minutes). Jane showed a serious misconception in the use of quote-marks in search strings and other difficulties in web searching and browsing. Probably for this reason, she was the only of our

participants who didn’t seem to follow a clear plan and to monitor the process throughout the task.

3. OBSERVATIONS ON THE EXPERIMENT

As we expected, all our participants managed to accomplish the proposed task. However, they showed clear differences in their problem solving processes, that in one case only (Jane) could be ascribed to an1insufficient mastering of web searching technicalities.

The time to complete the task varied from 7 to more than 22 minutes. Five subjects could find an answer to the second question in 4 to 9 minutes (some used additional time to refine or confirm the explanation they had found) while two of them needed about 20 minutes to find it.

The analysis of the recorded sessions revealed differences in the users’ reading strategies (from Mike’s quick scanning of a large amount of results to Kate’s slow, sequential exploration of a single website) and a different level of perseverance (or may be self-confidence) in progressively refining the solution (Mike, Claire and Kate spent a lot of time considering the work done, while George did not spend a minute to check his hypothetical answer).

Actually, George was the only one who clearly paused to reflect on the oddness of the connection between “rain” and “money” and then used abduction to develop his own hypothesis. At the same time, considering a hypothesis as the solution – as he did – may be dangerous, if applied to more serious issues.

Instead, the other six participants acted as if they expected that the web would eventually provide the right answer. This does not mean, however, that their approach was uncritical. They looked for a ready-made solution, but treated the solutions they found as hypothesis to be further verified. Kate and Faye, for instance, made sure that climate in Botswana is indeed dry. Mike, Sandra and Claire looked for an explanation that was more explicit than the first one they came across (although from their actions, we do not know whether they made any thought about climate in Botswana or just went looking for a better-sounding explanation).

Only Jane seemed just to look for a ready-made answer; her attitude, however, was possibly a consequence

of her difficulties in obtaining usable results by searching the web.

4. CONCLUSIONS

Our seven subjects were familiar with Web searching and had a comparable technical (except one) and cultural background. They were faced with a very simple problem. Nevertheless, their modus operandi and its effectiveness differed strongly. The recognition of differences required a detailed analysis of the users’ problem solving process. It is worth noticing that a mere exam of final answers to the task would have not supplied the same information.

Despite some intrinsic limitations of our preliminary study – to name a few, the small number of subjects, the low-to-moderate complexity of the task, the absence of a debriefing session, the lack of attention to the motivational aspects –its results suggest that it may be worth using the same approach to further investigate how people use the Web to solve information problems.
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