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 i 

Útdráttur 

Frá aldamótum hefur umfang Internetsins aukist til muna og er nú aðgengilegt um allan heim. 

Áður en Internetið kom til sögunnar reiddi fólk sig á félagsleg tengsl eða bækur til að deila og  

nálgast nýjar upplýsingar. Nú er Internetið í auknum mæli að taka við þessu hlutverki, sem 

hefur mögulegar afleiðingar á hvernig fólk bæði skilur og notfærir sér þær upplýsingar sem 

það hefur aðgang að. Fisher o.fl. (2015) rannsökuðu þetta viðfangsefni og skoðuðu hvort 

Internetið auki sjálfstraust einstaklinga á eigin þekkingu. Niðurstöður Fisher o.fl. sýndu að 

þeir einstaklingar sem höfðu aðgang að Interneti voru sjálfsöruggari, þegar kom að því að 

meta kunnáttu sína á ótengdum málefnum. Með aðferðafræði Fisher o.fl. sem grunn að 

rannsókninni var stefnan okkar að víkka rannsóknarefnið með því að skoða hvernig Internetið 

gæti haft áhrif á skoðanir og sjálfstraust fólks þegar kemur að umdeildum málefnum. Í fyrstu 

ætluðum við að endurgera eina af lykilrannsóknum Fisher o.fl. (2015), þar var þátttakendum 

skipt í tvo hópa og þeir áttu að meta getu sína til að útskýra svör við spurningum á ákveðnum 

sviðum. Báðir hópar áttu að meta getu sína á að útskýra svör við spurningum sem voru ótengd 

algengum spurningum í fyrsta aðleiðslustig, þar sem annar hópurinn átti nota Internetið til að 

að staðfesta útskýringar sínar en hinn hópurinn mátti ekki nota Internetið. Okkur tókst ekki að 

ná fram sömu niðurstöður og Fisher o.fl. (2015), þess í stað sýndum við fram á að ekki var 

munur á milli hópa. Því ákváðum við að endurgera aðra tilraun frá Fisher o.fl. (2015) og þar 

tókst okkur að ná fram sömu niðurstöðu og þeir. Þetta sýndi að þeir einstaklingar sem höfðu 

aðgang að Internetinu, höfðu meiri trú á eigin getu til að svara spurningum á ótengdum 

málefnum. Þessi smávægilegi munur á milli rannsókna gefur til kynna hlutdrægni í svörum. 

Það stafar af því að þátttakendur voru spurðir spurninga sem gefa mismunandi svör í 

aðleiðslustigi, og gefa þar að leiðandi svipuð svör við svipuðum spurningum í eftirprófsstigi.  

Við ályktum að það sem þetta sýnir okkur geti stafað af aðferðafræðilegum gjörðum. Þó að 

upprunalega planið hafi verið að halda áfram með rannsóknir þeirra, þurfum við að fá skýrari 

mynd af því hvað rannsóknir Fisher o.fl. sýna raunverulega fram á, áður en við ákveðum 

hvort það sé þess virði.  

 

Lykilhugtök: internetið, miðlað minni (e. transactive memory), þekkingarskynvilla (e. feeling 

of knowing), meta minni (e. metamemory), aukin trú á þekkingu (e. inflation of knowledge) 
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Abstract 

Since the turn of the century, the Internet has grown rapidly and is now highly accessible all 

over the world. Before the Internet, people relied on social networks or books to either offload 

or access new information. Now the Internet is increasingly beginning to fulfill this role too, 

with potential implications for people’s understanding of what information they have access 

to, and how they can use it. In one study of this phenomenon, Fisher et al. (2015) investigated 

how the Internet inflates estimates of the internal knowledge, finding that searching for 

information online led people to be more confident about their knowledge in unrelated 

domains. We aimed to extend this research by examining how access to the Internet might 

affect opinions and confidence on controversial topics, using Fisher et al.’s methodology as a 

basis for our study. As a precursor to this, we initially attempted to replicate one of Fisher et 

al.’s (2015) key experiments, where participants were split into two groups and asked to rate 

their ability to explain the answers to questions in specific domains. Both groups were asked 

to rate their ability to explain the answers to unrelated common trivia questions in an earlier 

induction phase, with one group required to search the internet to confirm their explanations, 

and the other prevented from doing so. We failed to reproduce their findings, obtaining 

evidence against a difference between groups. Subsequently, we attempted to replicate 

another experiment from Fisher et al., this time succeeding in reproducing the original pattern 

of results. Individuals who had access to the Internet had higher confidence in their ability to 

answer questions from unrelated domains. However, the minimal differences between the two 

experiments suggest that this apparent inflation of knowledge is likely a response bias 

resulting from asking individuals questions that produce different responses during the 

induction phase, anchoring responses to similar questions in the crucial post-test phase. We 

conclude that the evidence purporting to show this may simply be a result of a methodological 

artefact, we need a clearer picture of exactly what Fisher et al.’s research tells us before we 

can determine whether the extension of their research, that we had initially planned, is 

worthwhile.   

 

Keywords: internet, transactive memory, feeling of knowing, metamemory, inflation of 

knowledge
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The Effect of Access to Information Online on Opinions on Controversial Topics 

 

It is impossible to know everything (Ward, 2013). Through human history, people 

have had to store information in their minds and rely on their social networks (e.g., family or 

friends) or books to offload responsibility for information storage; and, since the turn of the 

century, increasingly, the Internet has fulfilled this role too (Ward, 2013). The Internet 

contains information about many things we might wonder about; instead of asking our friends 

or family members, people use the Internet to access information. By doing so, we often 

offload the responsibility of information storage to the Internet, without considering the fact 

that the information is stored externally (on the Internet) rather than internally (in our memory 

storage) (Ward, 2013). As it provides such easy access to the answers to so many of our 

questions, to an extent that is potentially much greater than other external stores we might rely 

on, it seems worthwhile to consider the effect this can have on the individual mind. Does it 

change the way individuals think, or how they form opinions? This is the question that formed 

the foundation of this project. In the following sections, we introduce the concepts of 

metamemory, Feeling of Knowing, and transactive memory, all of which were important 

foundations for the research reported here. 

 

Metamemory 

 

According to Wegner (1987), people have different beliefs about their memory 

abilities. Metamemory is the term used to describe these beliefs, and determines how people 

can differ on the basis of how well they use their memory skills (Wegner, 1987). Even if 

different individuals retrieve exactly the same information from memory, some might say 

they ‘‘know‘‘ something after reading one chapter about a subject, whereas others say they 

don't ‘‘know‘‘ it (Wegner, 1987). 

 A person with a strong metamemory knows how to take full advantage of their 

memory skills and can study effectively for a subject by making use of these capacities, 

whereas another person with a weak metamemory might study in a way that does not 

maximise their memory capacities, never fully knowing the subject as well as they would if 

they had a stronger metamemory (Wegner, 1987). 
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Feeling of Knowing  

 

 One part of the metamemory system is the phenomenon of Feeling of Knowing (FoK), 

which refers to the perception of what one knows (Kikyo & Miyashita, 2004). It often occurs 

after studying an item for some time: the more time you spend studying it, the more 

confidence and belief you have in being able to retrieve the item into working memory and 

short-term memory (Avhustiuk et al., 2018). When attempting to retrieve this item from your 

memory, this feeling of knowing signals to us whether this sought-after information is 

available. This feeling therefore can guide and affect our behavior in various ways (Koriat, 

2000). Most evidence indicates that people conclude whether an unrecallable memory is 

available in memory from their perceptions of signals such as familiarity from cues, or 

accessibility (Dunlosky & Metcalfe, 2008).  

Your FoK may also influence how long you search memory for an answer. If one 

searches for a memory and finds themselves having a high feeling of knowing for the 

information, they may continue the search for the answer and even end up using external aids 

- searching the Internet or asking a friend - to relieve this frustrating experience (Dunlosky & 

Metcalfe, 2008). The FoK also seems to be influenced by the act of searching the Internet. 

Therefore it can create the false belief that the information found on the Internet is actually 

information we already had stored in our memory (Fisher et al., 2015).  

 

The Individual Mind and Transactive Memory 

In this way, the Internet can serve as a form of external memory, as distinguished from 

internal memory (i.e., the information one retains in biological memory). The distinction 

between these two elements external and internal memory, is an important part of the theory 

of transactive memory (Wegner, 1987). Internal memory refers to the knowledge possessed 

by individuals themselves, whereas external memory refers to knowledge individuals can 

access through interactions with transactive memory partners (e.g., Fisher et al., 2015). To 

simplify, one does not need to know everything, but instead they simply have to know 

someone who knows it (Ward, 2013). Members in transactive memory systems with relatively 

higher self-disclosed expertise become responsible for knowledge in that specific domain 

(Wegner, 1987). If these dependencies have not been achieved in the transactive memory 

systems, individuals’ decision-making might produce better outcomes than decision-making 
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of the members in the system (Hill, 1982). 

 How does knowledge get into a person's mind? How does it merge with existing 

knowledge? How is it retrieved? These are all questions one might ask when studying 

memory (Wegner et al., 1985). According to psychologists, memory is thought of as an 

individual's store of knowledge. In this context, according to Wegner et al. (1985) transactive 

memory is not much different from individual memory (Wegner et al., 1985).  

 Transactive memory systems allow people to gain knowledge about anything they like 

(Ward, 2013) by connecting disparate minds (Wegner, 1987). It describes an agreement about 

how people think together (Wegner, 1987) and allows us to maximize the amount of 

information available and the efficiency with which it is stored (Wegner, 1987). Though 

originally theorised as a means of sharing knowledge amongst humans, Wegner et al.’s 

(1985) basic idea can be expanded to include other external sources, allowing the Internet to 

be considered a part of this system. That means people rely on information that they can find 

online in a similar way they might rely on the knowledge possessed by others with whom they 

interact (e.g., Fisher, et al., 2015; Sparrow et al., 2011). Therefore one might say the Internet 

is a “digital expansion of the mind” (Marsh & Rajaram, 2019, p. 1).  

 In this framework, the Internet can be conceived of as functioning as an external 

memory store. The Internet provides expert information with unique accessibility and speed 

(Marsh & Rajaram, 2019). Fisher et al. (2015) conclude that this can affect judgements and 

how people seek out external information and even about how people view themselves and 

their own abilities (e.g., Fisher et al., 2015).  

The Internet and Its Effects 

The Internet is unique in a number of respects and it can be difficult to imagine a 

world without it because of its great influence (Ward, 2013). Though the idea of external 

stores of information is not new, as people have relied on social networks, which consisted of 

a small number of individuals that met on a daily basis (Dunbar, 1993), the scope of the 

Internet makes it unique in this regard. It is rapidly growing to be the largest repository of 

human knowledge and therefore huge amounts of linked information are now rapidly and 

easily available to human minds. There are over 5 billion Internet users globally (Internet 

World Stats, 2021). That provides good evidence that it barely matters where you are in the 

world, its accessibility is very often quick and easy, and for many, its access is as simple as 

pulling out a smartwatch or smartphone (Marsh & Rajaram, 2019).  
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The Internet provides expert information with unique accessibility and generally, it’s 

easy to use and provides fast results (Marsh & Rajaram, 2019). Concerning fast results, we 

know it takes longer calling a friend for an answer than searching for an answer on Google 

(Marsh & Rajaram, 2019). Marsh and Rajaram (2019) suggest that a result of this rapid access 

is that the line between what we know and what we don’t know (but can find) becomes a bit 

blurred by the Internet and its confluence of information.  

 Because of these fast results, one who relies on the Internet does of course obtain more 

information than one who does not (Storm, 2019). But according to Storm (2019) this could 

have a negative effect on intrinsic and internal memory, as the human mind is not designed to 

look up answers on the Internet, but has these memory systems to work together and store 

information.  

 According to Dunbar (1993), for all human evolution "social networks" have been 

about a small group of individuals you meet on a daily basis. But today, this more frequently 

refers to entities such as Facebook friends, of whom any individual may have thousands. 

Another impact the Internet has on social groups is how it affects memory and how 

individuals store information (Ward, 2013).  

 The Internet has also changed the ways individuals access information (Firth et al., 

2019) and how they gain and store new knowledge. Individuals either offload new 

information to external sources or store the information in their own mind. Throughout all 

human history the offloading of information has been by writing books, or by talking to 

family and friends. However, now the Internet is taking over all the external sources and 

storage devices which leaves all of the responsibility to this one digital source, the Internet 

(Ward, 2013). This makes the Internet connect to transactive memory in a way that a major 

part of the information is stored in the Internet, not the human mind or books (Ward, 2013).  

 The implications of this development are reflected in a study conducted by Fisher et 

al. (2015). They looked at how access to the Internet can affect people’s confidence in their 

own knowledge, when asked to rate their ability to give answers to various topic questions, 

compared to when people have to rely on their own memory. As the questions were selected 

by Google autocompleted queries, the explanations were common enough so most people 

could answer on some account without looking up the comprehensive answer (Fisher et al., 

2015). Their hypothesis was that by asking participants these questions, their sense of their 

own internal knowledge would be inflated by accessing the Internet in search for the answer. 
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Their results show that access to the Internet does in fact give people greater belief in their 

own ability. 

If access to information online inflates people’s estimates of their own knowledge, this 

may have implications that extend to metacognitive judgements beyond metamemory.To 

investigate this possibility, we decided to try to build on the work undertaken by Fisher et al. 

(2015). 

The Present Study 

 We set out to test the effect of access to information online on the certainty with which 

individuals hold opinions on a variety of topics. Specifically, we planned to extend the work 

undertaken by Fisher et al. (2015), to examine how the Internet affects the confidence in 

individuals' opinions about different topics.  

If use of the Internet inflates people’s estimates of their own knowledge, this may 

have consequences in the context of public debate and discourse. For instance, someone who 

believes their opinion on a controversial issue is supported by a strong knowledge base, may 

develop a stronger attitude (e.g., greater perceived knowledge about climate change results in 

increased opinion polarisation; Schuldt, Eiseman, & Hoffman, 2020), and/or be less inclined 

to consider alternative perspectives.Therefore, accessing the Internet may tend to inflate 

people’s estimates of their own knowledge, when actually the knowledge is unattainable in 

their system (Dunlosky & Metcalfe, 2008). 

As mentioned earlier,Fisher et al.’s (2015) study demonstrates this phenomenon 

effectively. Across 9 separate experiments, they investigated how the Internet inflates 

estimates of the internal knowledge. The basic procedure across most of the experiments was 

similar: They asked participants to judge their ability to explain the answers to common 

questions (e.g., “Why are there leap years?”), and later asked them to estimate their ability to 

answer questions in unrelated domains. Crucially, participants were initially split into two 

groups, one of which was instructed to search the Internet to confirm the explanations of the 

questions presented in the initial phase. Results showed a consistent difference between the 

two groups in the final phase of the experiment, with individuals who had searched the 

Internet in the first phase rating themselves as having greater knowledge of the unrelated 

domains than those who had simply relied on their (internal) memory. 
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Here, we intended to build upon these findings, and modify the methodology used by 

Fisher et al. to determine whether the inflation of knowledge estimates has additional 

implications for people’s attitudes and opinions. However, to anticipate our findings, a failure 

to reproduce Fisher et al.’s key results in an initial replication attempt led us to abandon this 

approach, and instead focus on the aspects of the experimental manipulation that had 

produced them in the first place. 

 

1. Experiment 1 

 As a first step to our overall aim, we decided to replicate one of Fisher et al.’s (2015) 

experiments, because we wanted to expand upon their method but wanted to make sure the 

original effect still held first. We selected Fisher et al.’s (2015) Experiment 2b from among 

the 9 experiments they conducted because it addresses possible artifactual explanation or 

misunderstandings that may have influenced the outcome of the experiments preceding it.  

 The instructions for this experiment 2b, directly clarify that participants’ judgements 

of their knowledge should reflect their current knowledge without the input of any outside 

sources, and therefore the use of pre- and post manipulation assessments of self-rated 

knowledge allow for a direct evaluation of their manipulation (Fisher et al., 2015) 

 

1.1. Method 

1.1.1. Participants  

Participants were recruited through an online research platform called Prolific 

Academic (https://www.prolific.co/). Participation was anonymous, and open to anyone that 

is older than 18 years old, who lives in the United States. As some of the questions used by 

Fisher et al. (2015) seem specific to U.S. participants, we decided to place this geographic 

restriction on recruitment. Rather than pre-specifying a certain sample size, we collected data 

until our primary analysis provided a Bayes factor of 3 or greater in favour of either the null 

or alternative hypothesis.  

The mean age of the 214 participants in our replication of Fisher et al.’s (2015) 

Experiment 2b, was 35.6 years and the range from 18-76 years. The sample consisted of 

50.9% males (n = 109), and 43.5% (n = 93) females. Twelve participants, 5.6%, did not 

provide answers about their gender. Each participant received GBP1 (1 British pound) as 

compensation for their participation. 

https://www.prolific.co/
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1.1.2. Materials  

The experiment’s data collection was hosted on Pavlovia (https://pavlovia.org/) and 

accessed on a web browser through the survey platform Prolific Academic 

(https://www.prolific.co/). It was programmed using jspsych (de Leeuw, 2015).  

We used the same questions Fisher et al. (2015) used in their experiments, which can 

be found in Appendix C. All of the questions start with “How” or “Why” and were picked 

from Google autocomplete queries (Fisher et al., 2015) which makes it easy to look up on the 

Internet. Participants answered on a 7-point Likert scale. The scale ranged from 1 (very 

poorly), being the lowest option, to 7, the highest option, (very well). 

 

1.1.3. Procedure  

The procedure replicated Fisher et al.’s (2015) work, based on information in their 

paper. We used Fisher et al.’s questions pertaining to various topics, which are presented in 

Appendix A.  

In our study participants were tested in a between-subject experiment, where they 

were randomly allocated to one of two different groups when they opened the experimental 

program: An Internet group or a non-Internet group. The sole difference between the groups 

was that participants in the Internet group were asked to evaluate their ability to answer few 

general knowledge questions and encouraged to search the Internet to confirm their 

explanation, by contrast; the non-Internet group was asked to do the same, except without 

accessing any external sources of the information. 

 All participants began the session by completing a consent form, and received on-

screen instructions pertaining to the experiment.  

The experiment was in three parts. In each part of the experiment, questions appeared 

in the middle of the participants’ screen in black font, with a 7-point Likert scale underneath 

the question and a continue button at the bottom of the page. Each part of the experiment, 

participants got sample questions to get a vague idea of the things we were asking about.  

In the first part of the experiment, participants were asked to estimate their ability to 

answer questions regarding various topics (e.g: Weather, science, American history, food, 

health treatments and the human body). These questions are reproduced in Appendix C. 

 In the second part of the experiment, each participant considered randomly-chosen 

four out of six trivia questions. Here we were interested in how well people estimated their 

ability to explain the answers to these questions. We reproduce the questions in Appendix A. 

https://pavlovia.org/
https://www.prolific.co/
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 Participants in the non-Internet group were asked to think about the answers and then 

evaluate how well they could explain them. The questions themselves were displayed along 

with a Likert-scale, on which they were asked to evaluate their explanatory ability. 

Participants in the Internet group were asked to search the Internet to confirm the explanation, 

and enter the URL of the site that helped them, before providing their rating. The main 

purpose of asking participants in the induction phase to rate how well they could explain the 

answers to the questions was to track the differences in confidence between the Internet group 

and Non-Internet group (Fisher, et al., 2015). 

In the third part of the experiment, all participants were asked to rate their ability to 

explain the answers to questions in domains unrelated to those questions they saw during the 

second part (specifically, those domains which also served as the basis for the pre-test in the 

first part). These domains (and associated sample questions) are described in Fisher et al.’s 

(2015) paper; we reproduce the questions in Appendix C. 

 

1.1.4. Data Analysis 

We conducted all data analyses in R (R Core Team, 2019), using the brms package 

(Bürkner, 2018). As is mentioned above, we collected data until our primary analysis 

provided a Bayes factor of 3 or greater in favour of either the null or alternative hypothesis 

(the replication hypothesis). 

Our main analysis took the form of an ordinal probit regression conducted on the 

responses produced in the second part of the experiment, with group (Internet vs. non-

Internet) as a fixed effect (main predictor), and participant and question as random effects. 

We set a normal (0, 0.5) prior on the effect of the group. We also fit a second, null model with 

only the random effects (i.e., without the fixed effect of group), and used the bf function to 

calculate Bayes factors using bridge sampling (Gronau et al., 2020).  

 

1.2. Results  

The average ratings given by the two groups, on a 7-point Likert scale, during the 

induction phase (i.e., in response to the single questions) were 4.01 for the Internet group and 

4.18 for the non-Internet group. The average ratings on the post-test were 3.40 for the Internet 

group and 3.57 for the non-Internet group, and thus we failed to replicate the findings of 

Fisher et al. (2015). These response ratings from the post-test are illustrated in Figure 1.  
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Interestingly, our replication did not produce the same results as Fisher et al.’s: Rather 

than having inflated knowledge estimates, participants asked to search the Internet to confirm 

explanations, had numerically lower estimates of their ability to explain the answers to 

questions on unrelated topics, compared to participants that did not use the Internet, and a 

Bayesian analysis slightly favoured the null hypothesis (BF = 1.89). 

Due to the unexpected direction of the (numerical) difference between groups, and the 

impact of this on our test of the null hypothesis, we additionally tested the one-sided 

hypothesis that post-test ratings in the Internet group were higher than those in the non-

Internet group, using the hypothesis() function to estimate a Bayes factor via the Savage-

Dickey ratio. This showed evidence against the ratings in the Internet group being higher (BF 

= 3.70 against the one-sided hypothesis).  

 

 

Fig 1. Posterior response estimates probabilities for both groups on the post-test Likert scale 

 

Note. The graph demonstrates how both groups are very similar in responses on the Likert 

scale during the post-test phase, as the average ratings in the post-test phase were 3.40 for the 

Internet group and 3.57 for the non-Internet group.  
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1.3. Discussion 

 To our surprise, the results showed the members of the Internet group giving 

numerically lower estimates of their ability to explain the answers to the questions. This 

contradicts the results Fisher et al. (2015) got from the experiment we were intending to 

replicate, as well as a number of others reported in their paper. What can explain this 

difference?  

We can conceive of four possible explanations for our failure to replicate Fisher et 

al.’s (2015) finding. First, we may have unintentionally introduced some sort of change to the 

procedure which made the manipulation ineffective. On closer inspection, we changed the 

wording used for the questions presented in the induction phase from "How well do you think 

you can explain the answer to this question?" (as used by Fisher et al.) to "How well do you 

think you can explain the answer to this question without any external sources?". Though 

seemingly trivial, and not directly affecting the post-test in the experiment (from which the 

responses that were used as the dependent variable were derived) it is possible that this 

change was the reason for our failure to replicate Fisher et al.’s (2015) findings. Second, we 

may simply have been unlucky, with random variation in the effect across participants 

happening to produce an apparently null finding in this case. As we recruited a reasonably 

large sample of participants (approximately 200), this too seems unlikely, but cannot be ruled 

out. Third, as the Internet changes so rapidly, the way people use it may change as well. 

These possible changes in the online information ecosystem between 2015 (when Fisher et 

al.’s research was published) and now may have led current-day participants to possess 

inflated knowledge estimates by default, such that the manipulation is no longer effective 

(e.g., due to ceiling effects; see Sparrow, 2018, for an argument along similar lines pertaining 

to other Internet-related research). As the average ratings our participants provided were 

similar to (or even lower than) those reported by Fisher et al. (2015), this too seems unlikely. 

Fourth, the effects reported by Fisher et al. may simply not be consistent. As they reproduced 

the basic finding across four separate experiments, this---once again---seems unlikely.  

Without knowing the definite reason for our failed replication of experiment 2b, we 

could not use Fisher et al.’s (2015) method as a basis for further investigation. This failure 

naturally affected our intended research question (whether internet access inflates people’s 

confidence in their opinion). To further explore the possible reasons for our failure to 

replicate Fisher et al.'s Experiment 2b, we next decided to replicate another of their 

experiments. 
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2. Experiment 2 

As a second attempt to replicate the findings of Fisher et al. (2015), we decided to  

replicate Experiment 1a, to try to understand the reasons for the absence of a definite answer 

regarding why our first replication failed. Selecting Experiment 1a was fairly arbitrary, but of 

the four experiments that produced analogous results, 1a appeared the simplest, 

methodologically, and thus we hoped its selection would reduce the probability of 

unintentionally introducing any procedural changes.  

 

2.1. Method  

Unless otherwise noted, the Method for Experiment 1a was identical to that of 

Experiment 2b.  

 

2.1.1. Participants 

 The mean age of the 41 participants in our replication of Experiment 1a (Fisher et al., 

2015) was 31.4 years and the range from 19-68 years, with majority of participants being 

female, 63.4% (n = 26), male participants made up 34.1% (n = 14) and one participant not 

providing an answer.  

 

 

2.1.2. Materials 

The Materials for Experiment 1a were identical to that for Experiment 2b in almost all 

respects. The only exception was that, as we had identified a difference between the wording 

used during the induction phase in our Experiment 1, and that used in Fisher et al.’s 

Experiment 2b, here we corrected this difference. The phrase “without any outside sources” 

appeared only in the instructions in the induction phase for the non-Internet group. 

 

 

2.1.3. Procedure 

The Procedure and design of Experiment 2 replicated that used in Fisher et al.’s 

(2015) Experiment 1a. The procedure was mostly identical to our first experiment, with one 

difference: There was no pre-test prior to the induction phase. 



 

 12 

2.1.4. Data Analysis  

 Our analysis approach was similar to that used in the previous experiment, with the 

exception that we did not use bridge sampling to calculate Bayers factors in a comparison 

between a model containing a main effect of the group (Internet vs. memory), and an 

intercept-only model. Instead, we used the hypothesis function to estimate the Bayes factor in 

favour of the null hypothesis via the Savage-Dickey density ratio, from the group model.   

 

2.2. Results  

 Posterior estimates of response probabilities for both groups on the post-test Likert 

scale are displayed in Figure 2. The average ratings obtained during the induction phase and 

the post-test showed clear differences between the groups. The average rating of the Internet 

group during the induction phase was 5.79 and the non-Internet group’s average rating was 

4.05. Though the difference on the post-test was not as great, we see a similar pattern as the 

Internet group’s ratings were 3.86, while the non-Internet group’s average ratings were 3.19 

(BF = 3.5 against the null hypothesis, indicating moderate evidence of a difference between 

the groups). In other words our replication of Fisher et al.’s (2015) Experiment 1a was 

successful. 

 

Fig 2. Posterior response estimates probabilities for both groups on the post-test Likert scale. 

 



 

 13 

Note. The graph demonstrates the difference between the groups in responses on the Likert 

scale in the post-test phase. The average ratings in the post-test phase was 3.86 for the Internet 

group and 3.19 for the non-Internet group.  

 

2.3. Discussion 

 The contrast between our successful replication of Fisher et al.’s (2015) Experiment 

1a, and our previous failure to replicate their Experiment 2b, raises an interesting question. 

Given that these two experiments were nearly identical to each other in procedure and design, 

with the exception of a small difference in instructions or in wording of questions (see chapter 

1.1.3. and 2.1.3. for more details), what might explain such divergent results?  

That the experiments differed not just in the post-test responses but responses in the 

induction phase as well suggests that an effect of response bias might be responsible for the 

discrepancy. In our first experiment, we mistakenly changed the wording during the induction 

phase, by adding “without any external sources” for the Internet group, instead of simply 

asking, “How well do you think you can explain the answers to this question?”. None of 

Fisher et al’s. (2015) experiments include the phrase “without any external sources” during 

the induction phase for the Internet group, only in the post-test. Fisher et al. (2015) added this 

phrase to explicitly restrict participants’ judgments, about the boundaries of knowledge to 

include their own internal knowledge (Fisher et al., 2015). 

 It appears that this small change in wording for the questions asked during the 

induction phase (e.g. “How well do you think you can explain the answer to this question 

without any external sources?” vs. “How well do you think you can explain the answer to this 

question?”) affects the ratings that participants in the Internet group give during that phase. 

These ratings may then serve as an “anchor” for the post-test ratings they gave. From those 

ratings, we found an effect on the post-test, when the question wording during the induction 

phase encouraged both groups participants to give different responses (i.e., doesn't include the 

"without any external sources'' part), but not when it didn’t (i.e., does include this part). Thus, 

obtaining this effect on the post-test seems to be dependent on not using the specific wording 

“without any external sources” when we ask them to rate their explanatory ability during the 

induction stage.   
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General Discussion  

 

In this study we wanted to observe how the Internet affects the individual mind, 

whether it has the ability to change how individuals think, or even form their own 

opinions.  We planned to do so by looking into the concepts of metamemory, FoK and 

transactive memory systems, and by expanding upon Fisher et al.‘s (2015) claim, that 

searching the Internet inflates people‘s estimates of their own knowledge. As a preliminary 

step toward this aim, we began by replicating one of the experiments undertaken by Fisher et 

al. (2015). However, a failure to replicate their findings led us to focus instead on why our 

initial replication failed, and we then attempted to replicate Fisher et al.’s Experiment 1a. 

Across these two experiments, our results indicate that the findings reported by Fisher et al. 

(2015) are sensitive to very minor methodological changes, in a way which fundamentally 

undermines Fisher et al.‘s (2015) basic argument. 

Through our replication of Fisher et al.’s (2015) experiments, we discovered that the 

inflation of knowledge estimates appears to be little more than a response bias caused by 

asking people a different question during the induction phase. That is, it seems that searching 

the Internet does not inflate people‘s estimates of their own knowledge, but rather by asking 

them a question that produces a higher response during the induction phase, this also produces 

higher responses on similar questions in the post-test.  

This finding does not undermine the idea that there is a complex relationship between 

the Internet and individuals’ internal knowledge, where the concepts; metamemory, FoK and 

transactive memory system apply. As individuals often rely on the Internet for information 

and in search for answers, it can transform into a qualitative transactive memory partner. The 

partnership in transactive memory systems is crucial, as each partner specializes in some 

specific topic and therefore forms this transactive memory system (Wegner, 1987). However, 

it does suggest that more sophisticated methods of evaluating the effects of the Internet on 

judgements of knowledge may be warranted. 

Forming this transactive memory system can be difficult and often individuals get this 

strong and overwhelming feeling of knowing, which leads to search for the answer, often in 

their own internal memory system unable to find the answer, and at last turn to the Internet to 

relieve this feeling, consequently relying on the Internet as a partner (Marsh & Rajaram, 

2019) . The FoK is a part of metamemory and as individuals differ even in their belief of their 
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internal memory abilities and use it in disparate ways, for their own personal gain (Kikyo & 

Miyashita, 2004; Wegner, 1987).  

 

3.1. Theoretical Implication  

Considering our results, in the context of inflation of internal knowledge, with the 

results of Fisher et al. (2015) and other cognitive concepts (e.g., transactive memory, FoK, 

and metamemory), we suggest that the Internet does not inflate our internal knowledge but 

rather by asking a question that produces a high response rate in the induction phase and 

therefore produces a high response rate in the post-test phase.  

Fisher et al. (2015) characterise their results as suggesting that searching the Internet 

for an answer may cause systematic failure to recognize the extent to which we rely on 

outsourced knowledge. That is, people easily misattribute the source of answers they find, 

because they think the answer was stored in their own mind instead of on the Internet, while 

searching online (Fisher et al., 2015). Though this may be the case, our findings make us 

sceptical of the evidence presented in support of that claim. 

A disclaimer worth making is that the lack of previous research on this topic (i.e., 

whether the Internet inflates internal knowledge) should make any conclusions reasonably 

tentative. Without a substantial body of literature to provide a strong evidential foundation, 

neither Fisher et al.’s conclusions, nor our contradictory evidence, should be viewed as 

definitive. The effect of the Internet on our daily life is probably more important than we 

think, and further research is surely needed. Knowledge is broader but more superficial due to 

the instantaneous access to the Internet. 

Therefore we conclude that further research on the matter of the inflation of internal 

knowledge and response bias is an important addition to this topic. By failing to replicate 

Fisher et al.’s (2015) Experiment 2b and then successfully replicating their Experiment, we 

appear to have undermined their initial claim by demonstrating that the apparent inflation of 

knowledge may be little more than a response bias.  

Another possible avenue for future investigations could be to focus on the influence of 

the Internet on the concepts we explored in this thesis, (e.g. transactive memory system, FoK, 

and metamemory). This would be an interesting subject to further examine. At the very least, 

our results can be taken as evidence of a substantial amount of uncertainty in this area, and 

thus great scope for the development of further knowledge 
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3.2. Practical Implications 

External concepts (e.g. the Internet, metamemory, FoK, and transactive memory) can 

have enormous influence on individuals’ internal knowledge. This is most often harmless, as 

it usually happens without the individuals being aware of it.  

The current study provided some preliminary evidence of how the Internet does not 

inflate our internal knowledge, but rather by asking questions that produce high responses in 

the induction phase and therefore produce high responses in the post-test phase. We 

discovered as Fisher et al.’s (2015) initial claim is sensitive to this minor methodological 

change, it demonstrates how the response bias plays a strong role in our study.  

Our study demonstrates how one’s internal knowledge is a complex process. More 

sophisticated methods may be warranted to evaluate the effects of the Internet on inflation of 

internal knowledge and its judgement. The Internet is a good companion in gaining 

knowledge on any information you like, but it is only helpful to a limited degree. However 

there is certainly a good reason to be aware of any misleading information and opinions on 

the Internet. 

 

3.3. Limitations and Future Research Directions 

There are a number of limitations to our study worth noting. First, without further 

research we cannot conclusively say why we did not get the same results as Fisher et al. 

(2015) in Experiment 1. The response bias may be the reason for failure to replicate their 

Experiment 2b and our success in replicating their Experiment 1a. There were other 

explanations for the failure that we explored in the discussion chapter of experiment 1. 

Though none of these can as parsimoniously account for the difference in outcome across the 

two experiments as the response bias account, we cannot entirely rule them out. Though 

beyond the scope of the current project, this effect of response bias would be an interesting 

avenue for exploring in further study. 

 We couldn’t either control for the time variable in our study, how long participants 

were in each phase of the experiment (e.g., whether they stood up from the computer, took a 

break etc.).  

Lastly, because of the fast pace of growth of the Internet, it is difficult to expect that 

the effect it has on the users of the Internet does not change almost as rapidly, which might 

make research on the effects it has on individuals rather transitory in the accuracy with which 

is describes the current state of affairs.  



 

 17 

 3.4. Conclusion  

Regardless of its limitations, our study demonstrates how this minor methodological 

change establishes that the inflation of one’s own knowledge is a bit more complex than only 

searching the Internet, and therefore undermines Fisher et al.’s (2015) claim. We discovered 

that the inflation likely happens rather by asking individuals a question that produces a higher 

response during the induction phase, and therefore seemingly also produces a higher response 

in the post-test phase.   

The Internet has great benefits and provides easy and rapid access to expert 

information on any topic you like, but nothing comes for free. By having such easy access to 

information, this could lead to the distinction between external and internal knowledge 

becoming blurred, resulting in an illusory FoK. Its use may affect our beliefs about how well 

we think we know about a certain topic, and even affects our confidence about our own 

knowledge. This is a complex process that could happen automatically without individuals 

being aware of. Therefore, people may unintentionally overstate their information about a 

certain topic when in reality, they are relying on the Internet. Our findings do not undermine 

this possibility, nor the importance of understanding this subject more comprehensively. 
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Appendix A 

Why are there leap years? 

Why are there more women than men? 

Why are there phases of the moon?  

Why are there time zones? 

How does a zipper work? 

Why are there dimples on a golf ball? 

Why are there jokers in a deck of cards?  

How is glass made? 

 

Appendix B 

Induction Phase Instructions from Experiment 1a     

         

Internet condition: 

We are interested in how well people can explain the answers to common questions. 

Please search the Internet to confirm the de- tails of the explanation, and then evaluate. 

Please copy and paste the URL of the most helpful website in the space provided (e.g., 

Fisher et al., 2015). 

                 

No Internet condition:                              

In this task, you will be asked a series of questions. We are interested in how well 

people can explain the answers to common questions. Please evaluate your 

understanding, using no outside sources (e.g., Fisher et al., 2015). 

 

Appendix C 

Weather 

Consider the following questions about weather: 

1. Why are there more Atlantic hurricanes in August and September? 

2. How do tornadoes form? 

3. Why are cloudy nights warmer? 
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Science 

Consider the following questions about science: 

1. How do scientists determine the dates of fossils? 

2. How do scientists know that the universe is expanding? 

3. Why can’t x-rays penetrate lead? 

 

American History 

Consider the following questions about American history: 1. Why did the Civil War begin? 

2. How were the first labor unions formed? 

3. Why did Nixon resign? 

 

Food 

Consider the following questions about food 

1. What is gluten? 

2. Why does Swiss cheese have holes? 

3. How is vinegar made? 

             

Anatomy and Physiology 

Consider the following questions about anatomy and physiology: 

1. Why do people laugh? 

2. How does the heart pump blood? 

3. Why do men go bald? 

 

Health Issues 

Consider the following questions about health issues: 

1. Why are so many people allergic to peanuts? 

2. Why can’t HIV be transmitted through saliva? 

3. Why can’t you drink on antibiotics? 
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Appendix D 

The Environment 

1. How bad is a standard western diet for the environment? 

2. How much of a problem is plastic pollution? 

3. How much can public transportation help to reduce our carbon footprint? 

4. How important is it to recycle? 

5. How much of a problem is water waste? 
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