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Abstract 

Research indicates that the anchoring effect can be a powerful influencer of how people 

make judgments about data. Anchoring is the phenomenon by which prior exposure to a 

value affects future estimates by “anchoring” individuals’ estimates to the originally 

presented value. The anchoring effect is powerful by itself, but is also moderated by other 

variables. While many moderators have been studied, two novel possibilities are levels of 

processing and delay. Cognitive psychologists generally agree that deeper processing and 

shorter delays have positive effects on memory performance relative to shallow 

processing and longer delays. This study manipulated levels of processing and delay to 

see how they influenced anchoring. Participants were presented with data on the melting 

of six glaciers which had been manipulated to generate low or high anchors. Half of the 

participants were presented with a mean anchor value while the other half obtained the 

value through a calculation. After considering the data, half of the participants were 

immediately asked if they would have predicted a higher or lower value, as well as what 

that predicted value would have been. The other half predicted the value after a three-

minute filled delay. Consistent with our hypotheses, a significant anchoring effect was 

observed. While the data patterns for depth, delay, and the interaction were consistent 

with our hypotheses and the attitude change model, the results were not statistically 

significant. Despite this, the present study advances the literature on ecologically applied 

anchoring research and provides meaningful implications for the impact of data in our 

everyday lives. 

 Keywords: anchoring effect, levels of processing, delay, environmental data, self-
generation 
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Effect of Depth of Processing and Delay on the Anchoring Effect 

Anchoring is the tendency for decision makers to make numerical estimates that 

are biased towards an initial suggested value. The suggested value may be explicitly 

indicated or may be the result of a partial computation by the decision maker (Tversky & 

Kahneman, 1974). In the seminal study on the anchoring effect, participants spun a wheel 

of fortune that was secretly rigged to either land on the number 10 or 65. Participants 

were then asked if the percentage of African countries in the United Nations was higher 

or lower than 10 (the low anchor group) or 65 (the high anchor group) and were 

subsequently asked for an estimate of the true value. Participants in the low anchor 

condition estimated significantly lower values than those in the high anchor condition. 

This study established the idea of anchoring as a heuristic – a subconscious mental 

shortcut that reduces complex tasks like predicting values into less effortful operations 

(Tversky & Kahneman, 1974). Heuristics rely on automatic processing systems and 

therefore require less mental effort and concentration. However, they can also result in 

cognitive biases, such as the tendency to rely too much on suggested values when making 

an estimate. 

Once this initial anchoring effect was shown to replicate, the publication of 

anchoring literature took off and continues to be a hot topic in behavioral sciences today. 

Many studies make use of the standard anchoring paradigm first used in the “wheel of 

fortune” study, in which the participant makes sequential comparative (“is the true value 

higher or lower than the anchor?”) and absolute (“what is the true value?”) judgements 

about the critical target quantity (Englich, 2008). This paradigm has consistently resulted 

in robust anchoring effects and has led to the establishment of anchoring as one of the 
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most robust cognitive heuristics (Furnham & Boo, 2010). Indeed, even when individuals 

are provided with a monetary incentive for accuracy when making an estimate, the 

anchoring effect remains and is not moderated by that incentive (Wilson et al., 1996). 

Possible Mechanisms for Anchoring 

 The robustness of the anchoring effect has persisted despite a lack of definitive 

knowledge of its underlying mechanism. The initial mechanism proposed by Tversky and 

Kahneman was the anchoring-and-adjustment model, which says that individuals make 

effortful but insufficient adjustments away from an anchor and toward a true value. 

Participants acknowledge that a suggested anchor is unreasonable, but do not sufficiently 

adjust to the true value (Furnham & Boo, 2010). The main criticism of this model is that 

it only explains the anchoring effect when the anchor is viewed as an implausible answer. 

A second proposed mechanism, the selective accessibility model, accounts for this 

critique and is currently the most widely accepted model. The selective accessibility 

model proposes that when participants are asked to make a comparative estimate in the 

standard anchoring paradigm, they test the hypothesis that the anchor is equal to the true 

value, and search for relevant information from their lives that would confirm that 

hypothesis. Whether or not the anchor is viewed as implausible, hypothesis-consistent 

knowledge confirming the anchor has been activated; that knowledge is more accessible 

and more likely to be used in making the absolute estimate (Mussweiler & Strack, 1999). 

While the selective accessibility model is widely supported, it too is not without flaws. 

Specifically, it assumes that anchoring requires a rather effortful process, which might 

not always be the case (Blankenship et al., 2008). One final model that accounts for 

differences in effort is the attitude change model. The model proposes that anchoring can 
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occur in a non-thoughtful manner in which the anchor is interpreted as a hint at what the 

true value may be, ultimately anchoring the participant. Alternatively, anchoring may 

occur in a thoughtful manner in which the selective accessibility model still applies. More 

research on the anchoring effect and potential moderators could provide more definitive 

evidence to support one of these particular mechanisms, or lead to the articulation of a 

new mechanism.   

Application of Anchoring to Society 

While early research showed that the anchoring effect was robust, one critique of 

these pioneering studies was that they were too experimentally confined and might not 

apply to ecologically valid scenarios that people would consider relevant to their lives. 

This could be because the anchoring effect was first proposed as a cognitive heuristic that 

occurs under conditions of extreme uncertainty (Tversky & Kahneman, 1974). As a 

result, many studies have asked participants for their estimates of obscure and sometimes 

nonsensical topics, including the weight of Julius Caesar, the freezing point of vodka, and 

the gestation period of an African elephant, just to name a few (Furnham & Boo, 2010). 

However, an additional wave of studies has considered the application of the anchoring 

effect to more socially relevant scenarios, such as in criminal sentencing decisions 

(Englich et al., 2006), estimates of business project duration (Lorko et al., 2019), and 

salary negotiations (Galinsky & Mussweiler, 2001). These “real world” anchoring 

scenarios show that the anchoring effect is not confined to arbitrary, largely irrelevant 

questions in the psychological laboratory, but can be applied to important and 

consequential situations in which a specific value must be determined. It also implies that 

anchoring may have real effects on everyday decision-making that go unnoticed. 
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Anchoring in the Context of Expert Knowledge and Socially Divisive Topics 

 As the literature on applied anchoring develops, it is becoming clearer that the 

anchoring effect is robust even when decision makers have expert knowledge or strong 

opinions on the topic. Thus, Tversky and Kahneman’s (1974) implication that anchoring 

applies specifically under conditions of extreme uncertainty may be overly restrictive. 

For example, in a study on criminal sentencing, experienced legal professionals were 

found to be anchored by sentencing demands that were determined at random by tossing 

a pair of dice (Englich et al., 2006). The anchoring effect also applies to immigration 

policy, a topic about which people often have strongly-held moral beliefs (Lalot et al., 

2019). Lalot et al. informed Swiss university students of a proposed number of 

immigrants to allow into Switzerland. Once anchored to that value, participants were 

asked to make comparative and absolute judgements on what the optimal value should 

be. One might suspect that more liberal participants would advocate for lenient 

immigration policies and thus propose a larger number of immigrants as the best policy, 

but the anchoring effect was consistent regardless of political leaning. That is, regardless 

of political party membership, participants were willing to accept fewer migrants if 

presented with the low proposed value of 1,000 and more migrants if presented with the 

high proposed value of 100,000. Taken together, the studies on criminal sentencing and 

immigration suggest that the anchoring effect can still apply when participants have high 

levels of knowledge or strong opinions about a given topic.  

Delay as a Moderator 
 

While research on the anchoring effect in criminal sentencing and immigration 

suggests a high level of real-world applicability, it is also important to consider the 
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persistence of the anchoring effect as time passes. The standard anchoring paradigm 

requires an estimate to be made by the participant immediately following the presentation 

of the anchor. Outside of the laboratory individuals don’t always face such immediate 

follow-up questions about data they have observed. It is reasonable to state that an 

anchoring effect found to be robust over time would be more consequential than an 

anchoring effect that diminishes soon after the anchor is presented. While the literature 

on delay as a moderator of the anchoring effect is limited, there is some preliminary 

evidence suggesting it may be important. Blankenship et al. (2008) considered the 

interaction of the anchoring effect, cognitive load, and a one-week delay. Participants 

were exposed to high and low anchors in the first session and made immediate 

comparative and absolute estimates. The same participants returned to the lab seven days 

later and once again made absolute judgements based on the anchors they were presented 

with one week prior. A significant anchor by time interaction was found; while the 

anchoring effect was significant at both time intervals, the effect size was larger for 

immediate judgements than for judgements made one week later. This study would seem 

to suggest that anchors encountered in real life exhibit a diminishing influence on 

judgements and subsequent actions over time.  

Mussweiler (2001) more directly focused on the durability of the anchoring effect 

and produced contrasting results. All participants made comparative estimates directly 

after exposure to the anchor; half of the participants immediately made the absolute 

estimate, while the other half made the absolute estimate following a one-week delay. 

The study found that the magnitude of the anchoring effect for participants in the delay 

condition was significant and undiminished relative to participants in the no-delay 
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condition. Given these conflicting results, current literature is inconclusive on whether a 

delay between anchor presentation and estimates reduces the anchoring effect or not. 

Additionally, current literature has only considered a one-week delay, and it is possible 

that shorter delays might produce different and more consistent results. Ultimately, this 

warrants further investigation of the moderating effect of delay on anchoring. 

A potential influence of delay on the robustness of the anchoring effect may not 

be surprising, as the passage of time affects other cognitive processes such as memory, 

problem solving, and decision making (Cuthbert & Standage, 2018). Time delays have 

been shown to reduce visual working memory performance (Shin et al., 2017) and even 

result in other cognitive biases, such as the recency effect (Tzeng, 1973). One could 

assume that delay has a general decaying effect on all cognitive processes. Nevertheless, 

some processes seem to be more or less susceptible to delay. Therefore, the general 

impact of elapsed time remains unclear, especially as it pertains to processes that draw on 

working memory (Cuthbert & Standage, 2018). Beyond delay, there are other factors that 

have similarly wide-reaching effects on cognition, and might be useful candidates for 

anchoring research. One such factor is levels of processing.  

Levels of Processing 
 
 The levels of processing theory of memory was originally conceptualized by 

Craik and Lockheart (1972) as an alternative to the traditional multi-store model of 

memory. The multi-store model, which proposed that there were separate stores for 

sensory, short-term, and long-term memory, previously dominated memory research due 

to its intuitive appeal. However, this model generated criticism for various reasons. Craik 

and Lockheart saw contradictions in the logic of the multi-store model in the areas of 
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capacity, coding, and patterns of forgetting. Especially concerning was that the model 

could not account for differences in retention of semantic and visual information as well 

as incongruities in patterns of forgetting. 

In response, they proposed that perception proceeds through a number of levels, 

with earlier levels concerned with physical features, and later levels concerned with 

gathering meaning. As a stimulus undergoes subsequent processing it is said to achieve a 

greater “depth of processing.” The levels of processing theory asserts that memory trace 

persistence is a function of the depth of analysis. Craik and Lockheart proposed an 

evolutionary explanation for this mechanism: more meaningful information is more 

advantageous to survival, and thus merits a more durable memory trace. In addition to the 

elimination of temporally divided stores, levels of processing takes a novel stance on the 

effect of rehearsal. According to this framework, the effectiveness of rehearsal depends 

on whether the rehearsal facilitates deeper processing, rather than on the duration of the 

rehearsal (Craik & Lockheart, 1972). 

         Early research on levels of processing performed by Craik and Tulving (1975) 

sought to clarify the relationship between time and depth. Deeper processing inherently 

takes longer to establish, and as such, retention as a function of time cannot be 

disregarded. They approached this question by standardizing exposure time, while 

varying the semantic content that participants were asked to memorize. The results of this 

experiment supported the levels of processing theory, as those participants who 

completed a sentence in context (deep processing) had better retention than participants 

who had to identify whether a word was in lower or upper case (shallow processing).  
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Subsequent experiments showed that depth of processing was related to intention 

of learning, and that over the same time horizon, retention was greater when learning was 

intentional (Craik & Tulving, 1975). Research used traditional silent reading of study 

material as a control condition for the variable of intentionality and showed that 

intentional learning was more effective than passive, non-intentional reading (Burton et 

al., 1981). Craik and Tulving asserted that rather than progressing through a set of levels 

to achieve deeper processing, an individual could intentionally engage in deeper, 

semantic processing without having to pass through lower levels. This was indicated by 

the lack of relevance of time spent studying on the retention rate of stimuli (Craik & 

Tulving, 1975). 

Delay as a Moderator of Levels of Processing 

 As with all theories of memory, time delay has been an important concern 

in the levels of processing framework. In contrast to anchoring, this moderator has been 

explored extensively by past research on levels of processing. Comparisons between 

immediate recall, one-week delays, and two-week delays demonstrate that deeper 

processing results in more durable memory traces (Burton et al., 1981). This research also 

shows an opposing interaction to that demonstrated by anchoring (Blankenship et al., 

2008). While past research by Blankenship showed a degraded anchoring effect over 

time, the levels of processing effect strengthened over time; the advantage in recall for 

participants who deeply processed the study material increased between recall at one 

week and recall at two weeks. 

         A limitation of Burton et al.’s approach is that the shortest delay was a full week, 

so the results cannot speak to effects that might occur over shorter delays. Fortunately, 
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additional research has explored much shorter delays. Research on recall of sentences by 

Treisman and Tuxworth (1974) used delay intervals as short as 20 seconds. Their study 

compared participants’ recall of sentences after they scrutinized them for the presence of 

a specific phoneme, or for a semantic anomaly. The results showed a similar significant 

interaction between processing level and delay, demonstrating that since memories of 

deeply processed material degrade more slowly, the advantage of deeply processing 

grows over time. One limitation of this study is that participants were informed whether 

their recall would be tested immediately or after 20 seconds. This could potentially 

induce differences in cognitive effort as participants prepared to “hold on” to a memory 

for an anticipated delay.  

Given that existing anchoring research has explored delays as long as one week, 

and levels of processing research has identified effects with delays as short as 20 seconds, 

current research utilizes a roughly three-minute delay to strike a balance between these 

two known boundaries, while simultaneously allowing for decreased attrition and 

increased control of behavior over the duration of the experimental procedure.  

Processing Levels 

 Craik and Lockheart’s levels of processing framework leaves considerable room 

for researchers to operationalize processing levels. This allows researchers flexibility to 

mold the levels of processing framework to more specific phenomena. However, it also 

places the onus on researchers to select appropriate levels and demonstrate their 

theoretical validity. For example, researchers have defined shallow and deep processing 

levels based upon factors like degree of self-generation (Slamecka & Graf, 1978) and 

personal involvement with generation of the stimulus (Dosher & Russo, 1976).  
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Slamecka and Graf (1978) investigated depth of processing through a word pair 

completion study. By presenting participants with a word having a high frequency 

synonym and the first letter of that synonym, participants were led to a predictable, but 

self-generated, result. This procedure produced significant increases in memory 

performance for participants who self-generated responses relative to those who were 

presented with the synonym itself. Similar procedures have also been utilized in the 

manipulation and generation of numeric stimuli. In one particular study, participants were 

asked to generate subtotals while adding up a set of single digit numbers (Dosher & 

Russo, 1976). Through this procedure, it was confirmed that recognition of digit change 

was higher when participants were presented with changes that affected more of the 

subtotals on the way to a final sum. This indicates that participants are attentive to the 

work that they do along the way to a final conclusion, and memory is improved through 

this process. Another approach is to count the number of decisions made on the way to a 

conclusion (Benton et al., 1983). This procedure led to significant increases in memory as 

a function of decisions made. Each of these studies suggest that the levels of processing 

framework is flexible enough to apply to various areas of research, and that self-

generation may be a particularly effective way of increasing depth.  

Past research on anchoring has alluded to some of the concepts involved in levels 

of processing, but without naming the theory. These studies have recognized the power of 

self-generated material to lead to a more robust anchoring effect, potentially as a result of 

stronger memory traces (Mussweiler, 2001). Current research aims to tackle these 

questions more directly, and fully use the framework of levels of processing to explore 

the varied durability of anchors. 
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Current Research and Hypotheses 

 While laboratory research is incredibly effective at isolating and analyzing 

individual cognitive processes, people are often placed in complex real-world situations 

that engage many processes at once. As such, understanding how these processes interact 

is critical to having an externally valid understanding of human behavior. For example, 

an individual decision might be simultaneously affected by the anchoring effect, levels of 

processing, and delay. In the following study, participants estimated glacial melting rates 

after either calculating an average melting rate themselves (deep processing) or being 

presented with an average melting rate (shallow processing). Across conditions, those 

estimates were made either immediately after anchor presentation, or following a delay. 

         Under these conditions, we hypothesized that the estimates of participants 

presented with a low anchor would be lower than those of participants presented with a 

high anchor, demonstrating a traditional anchoring effect. Second, we hypothesized that 

the deep processing (calculated) conditions would generate a stronger anchoring effect 

than the shallow processing (presented) conditions. Third, we hypothesized that the 

immediate conditions would generate a stronger anchoring effect than the delay 

conditions. Finally, following the work of Treisman and Tuxworth, we hypothesized that 

there would be a significant interaction between depth of processing and delay condition, 

wherein a delay would produce a larger depth of processing effect for participants in the 

delay condition relative to participants in the immediate condition. That is, the effect of 

depth of processing on the magnitude of the anchoring effect should depend on what 

delay condition a participant is in, and will grow over time.  
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Method 

Participants 

 The participants were 176 individuals ranging in age from 18-82 (M = 29.66, SD 

= 15.98). Fifty-seven participants identified as male, 109 participants identified as 

female, six participants identified as non-binary, and four participants elected not to 

respond. One hundred forty-eight participants identified as White/Caucasian, eight 

participants identified as Asian, two identified as Hispanic/Latinx, 13 participants 

identified as mixed race, and five participants elected not to respond. One hundred 

twenty-two participants started the survey, but did not generate usable data points. 

Materials and Design 

 Anchoring Data. The data used to create anchoring stimuli came from a study 

measuring the melting rate of alpine glaciers in Austria (Paul, 2002). The study included 

data on historic melting rates of six glaciers. From these six glaciers, a mean overall 

melting rate and standard deviation was calculated. Data for the high-anchor and low-

anchor conditions were then created as follows. The high-anchor values for each glacier 

were three standard deviations greater than the true values (M + 3 SD). Similarly, the 

low-anchor values were three standard deviations lower than the true values (M - 3 SD). 

All values presented to participants, along with the original values, are compiled in Table 

1. In shallow conditions, participants were presented with the data table, including the 

already calculated mean melting rate (bottom row of Table 1). In deep conditions, 

participants were presented with the same data table without the mean melting rate, along 

with instructions on how to calculate the mean melting rate themselves. Thus, data were 
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presented in one of four tables to participants, depending on whether the high or low 

anchor values were present, and whether or not the average was included: shallow high, 

shallow low, deep high, or deep low (see Appendix for example). 

Table 1 

Difference Between Anchor and Actual Value 
 
Glacier Low Actual High 

Otzal 2.4% 13.5% 24.6% 

Pitztal 9.0% 20.1% 31.2% 

Gurgl 5.9% 17.0% 28.1% 

Stubai North 11.0% 22.1% 33.2% 

Stubai South 13.3% 24.4% 35.5% 

Zillertal 4.8% 15.9% 27.0% 

Average 7.7% 18.8% 29.9% 

 
 Filled Delay. In order to observe if the robustness of the anchoring effect changes 

over time, a delay was incorporated into the design of the experiment. The delay took the 

form of a three minute, one second Saturday Night Live YouTube video that was entirely 

irrelevant to the topic of numerical data and glacial melting rates. Irrelevant media was 

chosen to prevent participants from referencing previous knowledge of the topic when 

answering questions about the data. 



 14 

Measures 

Absolute estimate. The mean absolute estimate (what participants would have 

estimated before viewing the data), calculated for all eight groups.  

Anchor magnitude. A measure of the strength of the anchoring effect, evaluated 

as the absolute value of the difference between the absolute estimate and the true value 

(Anchor magnitude =  Absolute estimate - 18.8 ). 

Climate change belief. In order to consider if the anchoring effect was moderated 

by participants’ belief in climate change, participants responded to the statement “I 

believe the climate crisis is one of the most grave threats to society today” using a 7 point 

Likert-type scale ranging from strongly disagree to strongly agree.   

Procedure 

Participants voluntarily completed a Qualtrics survey sent out via the Whitman 

College students listserv and email blasts to various friend groups. Upon electronically 

signing a consent form, participants were presented with a table containing six data points 

from a study on glacial melting rates. Participants in the shallow processing conditions 

were presented with the mean glacial melting rate at the bottom of the table, were asked 

to consider all melting rates and the average value, and were required to enter the average 

value to ensure that they had read and processed it. Participants in the deep processing 

conditions were presented with the same representation of data but without the stated 

mean. Instead, they were asked to calculate the average value using a cellphone or 

computer calculator and to enter the value they calculated. To ensure that all participants 

used a consistent anchor, we excluded participants who calculated a value > 5% higher or 
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lower than the true value. Five participants were ultimately excluded from the study 

following this rule.  

Following the presentation/calculation of an anchor, participants were asked to 

make comparative and absolute judgments about that value. In the immediate condition, 

the participants immediately made these judgements, responding to the following 

questions: a) “Would you have estimated a value that is higher or lower than the average 

presented in the table/average you determined?” and b) “What average melting rate 

would you have estimated?”. After entering an estimate, participants were asked to enter 

the average value they calculated/were presented with earlier, as a manipulation check. 

This manipulation check question was phrased as follows: “To the best of your ability, 

please recall the average you determined from the original glacial ice melt table.” One 

participant in the immediate condition was excluded due to the manipulation check. 

Participants in the delay condition calculated/were presented with the mean, then 

were instructed to watch a three minute, one second SNL YouTube video as a filled 

delay. Following the video, participants answered questions a) and b), referred to above. 

They then underwent the same manipulation check that asked them to recall the average 

value. One participant in the delay condition was excluded due to the manipulation 

check. 

Following completion of the anchoring procedure, participants were asked to rate 

their belief in climate change. Participants were presented with the statement “I believe 

the climate crisis is one of the most grave threats to society today,” and responded on a 7-

point Likert scale ranging from “strongly disagree” to “strongly agree.” Finally, 

https://www.youtube.com/watch?v=QNtf6qRgxfU
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participants were asked to report their age, gender, and race/ethnicity before being 

debriefed and released from the procedure. 

Results 

Hypothesized Effects 

This study was a 2 (anchor condition: low, high) x 2 (delay condition: immediate, 

delayed) x 2 (processing condition: shallow, deep) between groups design, yielding eight 

conditions. Mean absolute estimates were calculated individually for all eight conditions 

(see Table 2 and Figure 1). To assess the effects of delay and depth of processing, these 

estimates were converted into anchor magnitudes, equal to the absolute value of the 

difference between an estimate and the true value. Given that each anchor was equidistant 

from the true value, high and low conditions could be collapsed to calculate four anchor 

magnitude means for each combination of delay and processing conditions (see Table 3 

and Figure 2).  
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Table 2 

Absolute Estimate Means for all Experimental Groups 
 
Group Mean Standard Deviation 

High Shallow Immediate  31.12 11.08 

High Shallow Delayed 27.32 10.62 

High Deep Immediate 28.67 10.46 

High Deep Delayed 29.37 11.48 

Low Shallow Immediate 9.98 4.88 

Low Shallow Delayed 10.69 4.86 

Low Deep Immediate 6.83 2.80 

Low Deep Delayed 8.78 3.38 

High 29.18 10.81 

Low 9.10 4.34 

Shallow 19.84 12.72 

Deep 18.58 13.38 

Immediate 19.31 13.55 

Delayed 19.19 12.43 

Total 19.25 13.01 
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Figure 1 

Absolute Estimates of Glacial Melt 

 

 

Note. Bar charts displaying mean absolute estimates for all eight experimental conditions 
with error bars set at 95% confidence intervals. 
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Table 3 

Anchor Magnitude Means for all Experimental Groups 
 
Group Anchor Magnitude Standard Deviation 

Shallow Immediate 11.32 7.74 

Deep Immediate 12.02 5.73 

Shallow Delayed 9.50 6.63 

Deep Delayed 11.54 6.74 

Delayed 10.41 6.71 

Immediate 11.66 6.82 

Shallow 10.45 7.25 

Deep 11.81 6.78 

Total 11.08 6.78 
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Figure 2 
 
Mean Anchor Magnitude Across Conditions 

 
Note. A bar chart displaying anchor magnitude across all combinations of delay and 
depth, with error bars set at 95% confidence intervals. 
 

Hypothesis 1: Anchoring Effect. Using the absolute estimate means, a two-

condition one-way ANOVA was run to consider the main effect of anchor condition on 

the absolute estimate value. A significant effect was found, F(1, 174) = 259.363, p < 

.001, η2 = .598. This finding supports the first hypothesis that high (M = 29.18) and low 

(M = 9.10) anchor estimates would significantly differ, demonstrating a traditional 

anchoring effect.  

Hypotheses 2 - 4: Depth, Delay, and the Interaction. Separately, anchor 

magnitude means were analyzed with a 2x2 factorial ANOVA to detect possible effects 

of depth or delay on anchor magnitude as well as a possible interaction between the two 

effects. The effect of processing depth on anchor magnitude was not significant, F(1, 

172) = 1.787, p = .183, η2 = .010. Although the pattern of the data is congruent with the 

hypothesis that deeper processing (M = 11.81) would strengthen anchor magnitude 
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relative to shallow processing (M = 10.45), the lack of a significant difference leads to a 

retention of the null hypothesis. Second, the effect of delay on anchor magnitude was not 

significant, F(1, 172) = 1.247, p = .266, η2 = .007. The data once again showed a pattern 

that mirrored the hypothesis that a delay (M =10.41) would result in a weaker anchoring 

effect than no delay (M = 11.66), but lacked the necessary difference to reject the null 

hypothesis. Finally, the interaction between depth and delay was not significant, F(1, 

172) = 0.428, p = .514, η2 = .002, leading to a retention of the null hypothesis. 

Exploratory Analyses 

Following the planned analyses, we looked for a possible influence of climate 

change belief on anchoring. Participants were separated into two groups depending on 

their Likert-scale response to the climate change belief question. Participants who agreed 

or strongly agreed with the “climate crisis” statement (n = 151) were labeled as having 

“high climate change belief” and participants who answered “somewhat agree” or any 

response less affirmative (n = 22) were labeled as having “low climate change belief.” 

This excludes three participants who did not provide climate change belief responses. 

Anchor magnitudes in high and low anchor conditions were then compared for each of 

the two groups using separate independent samples t-tests. 

Among “high climate change belief” participants, a significant difference between 

low and high anchor conditions was found, t(149) = -2.108, p = .037. This result indicates 

that for participants who agreed or strongly agreed that “the climate crisis is one of the 

most grave threats to society today,” one anchor had a larger effect than the other. In 

particular, anchor magnitude was significantly smaller when high climate change belief 

participants were presented with a low anchor (M = 9.99, SD = 3.66) than when presented 
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with a belief-consistent high anchor (M = 12.33, SD = 8.82). On the contrary, no 

significant difference in anchor magnitude was found between low and high anchor 

conditions in the “low climate change belief” group, t(20) = 0.906, p = .376. Results of 

this t-test indicate that participants with low climate change belief were approximately 

equally influenced by low and high anchors.  

To further explore this asymmetric finding, a 2 (climate change belief: low, high) 

x 2 (anchor: low, high) factorial ANOVA was utilized. The interaction between anchor 

condition and belief group was not significant, F(1, 172) = 0.002, p = .968, η2 = .000. 

Thus, we cannot conclude that the effect of a high or low anchor on anchor magnitude 

depends on one’s belief in climate change. 

Discussion 

Traditional Anchoring Effect 

 The results of the current study indicate that a significant anchoring effect was 

created by the manipulation, with high anchors producing significantly higher absolute 

estimates than low anchor estimates. This finding is not unexpected given how robust and 

well replicated the anchoring effect has been across a number of studies and 

applications.  

One of the most distinctive features of the anchoring effect is the frequency with 

which it creates notably large effect sizes. It is therefore important to consider the effect 

size obtained in the present study. While it is difficult to compare effect sizes across 

experiments that may use different statistics, there are generally accepted benchmarks 

that can be used to categorize and compare effect sizes. Table 4 lists the effect size of the 
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present research, two comparable studies of socially applied anchoring (Lalot et al., 2019; 

Glöckner & Englich, 2015), and the foundational study that developed the attitude change 

model (Blankenship et al., 2008). All of these studies yielded either large or very large 

effect sizes. The consistency with which past research has demonstrated similar effect 

sizes should provide additional confidence in the power and replicability of anchoring.  

Table 4 

Effect Sizes for the Current Study and Comparable Studies 

Study Effect Size Category 

Present Research  η2 = .598 Very Large 

Lalot et al., 2019 Cohen’s d = 
1.43 

Very Large 

Glöckner & Englich, 2015 Cohen’s d = 
1.43 

Very Large 

Blankenship et al., 2008 r = .58 Large 

 

One major deviation from the expected results of a traditional anchoring effect is 

that across all conditions, high anchors were stronger than low anchors, which differs 

from the expected symmetrical anchoring effect. One plausible explanation is the social 

pressure that participants may have perceived when making specific judgements about a 

socially charged issue like climate change. The skewed distribution of responses to the 

climate belief Likert scale measure supports this possibility. The participant pool overall 

had a strong belief in climate change, with 87% of participants falling into the “high 

climate change belief” group. This overrepresentation of climate change believers could 

have boosted absolute estimates for both high and low anchor conditions. This overall 
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upward shift, especially within the “high climate change belief” group, would logically 

make the magnitude of the anchoring effect greater for high anchor participants as anchor 

estimates would move away from the true value, whereas estimates made by low anchor 

participants would move toward it.  

Another potential explanation for this deviation is the presentation of anchors 

as percentages. Percentages constrain participants’ possible responses between 0% and 

100%. Given the high and low anchor values used (29.9% and 7.7% respectively), high 

anchor participants were less constrained by a ceiling than low anchor participants were 

by a floor.  

Depth Effect 

 Although a significant effect of depth on anchor magnitude was not found, the 

results of the study still yield important patterns. Given that there is almost no other 

research about how depth of processing might influence anchoring, our data provide an 

important starting point that future research can build upon. We hypothesized that 

participants who deeply processed the anchor would exhibit a greater anchor magnitude. 

The results, while not statistically significant, were consistent with this pattern, with 

numerically larger anchor magnitudes in deep conditions relative to shallow conditions. 

This pattern is consistent with the attitude change model, as Blankenship et al.’s (2008) 

explanation of high-elaboration anchoring is analogous with how deep processing was 

operationalized in the current study. 

Given the lack of statistical significance of the effect of depth on anchor 

magnitude, a post hoc power analysis was conducted to determine what sample size 

would have been necessary given the obtained effect size. Given an effect size of  η2 = 
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.010 and ⍺ = .05, G*Power (Faul et al., 2007) recommends a sample size of 1,302 

participants to achieve power of .95. Due to the unrealistic possibility for most 

researchers to conduct studies with this sample size, one of the most important 

considerations for future research will be to create manipulations that generate larger 

effect sizes.     

 In the present study, the depth manipulation asked participants either to observe a 

mean overall melting rate that had been calculated for them, or calculate it themselves. 

This relatively simple manipulation created two distinctly different conditions, defined by 

depth of processing, with one group making multiple calculations along the way ‒ an 

established method for operationalizing levels of processing (Benton et al., 1983). 

However, the method used here yielded an effect size of .010, which is considered small. 

Other manipulations might be more effective, and could be planned by reviewing the 

depth of processing literature. 

One of the key considerations of levels of processing theory is that participants 

generate stronger memories by engaging in more conceptual thinking about a stimulus, 

rather than just considering abstracted or oversimplified constructions (Craik & 

Lockheart, 1972). As such, depth could be manipulated in many ways other than the self-

generation technique we used, inspired by past research (Slamecka & Graf, 1978). For 

example, greater depth could be achieved by asking participants to consider the more 

qualitative attributes of a stimulus, such as by identifying categories or placing stimuli in 

order among other similar stimuli (Treisman & Tuxworth, 1974). Our experiment could 

be easily replicated using one of these techniques to potentially increase the power of the 

depth of processing manipulation. 
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Cognitive processing is especially relevant to the present research, since the 

subject matter, the melting of Austrian glaciers, is relatively esoteric. While many 

participants are likely informed about the existence of glacial melt due to global climate 

change, they may not feel equipped to make precise numerical estimates on the subject. 

Adding more weight to the topic and/or giving participants more background could have 

boosted statistical power. For example, participants could have been provided with a 

passage with more information about the glaciers, or visual presentations of melting 

glaciers. While additional manipulations may introduce other control concerns, 

generating a stronger manipulation of depth of processing is crucial to demonstrating a 

possible influence of this factor. 

It is important to recognize the simplest possible reason for lack of statistical 

significance. While we would like to believe that the pattern described is accurate, until 

statistical significance is achieved, the possibility that depth has no effect on anchor 

magnitude cannot fully be dismissed.  

Delay Effect 

While there was no significant effect of time delay on anchor magnitude, it is 

worth considering the existing research on the moderating effect of delay. The trend in 

the current study is consistent with the hypothesis that participants in the immediate 

conditions would be more strongly anchored than participants in the delay conditions. 

Given an effect size of η2 = .007 and ⍺ = .05, a post hoc power analysis (G*Power, Faul 

et al., 2007) showed that a rather unreasonably large sample size of 1,844 participants 

would have been needed to achieve power of .95. This is to be expected given that the 

measured effect size of .007 is quite small. If the means had been significantly different, 
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the present study would be compatible with the results of Blankenship et al. (2008), 

which found that the anchoring effect is an immediately powerful cognitive heuristic, but 

loses strength over time.  

While the reduction of the anchoring effect over time is interesting to consider, it 

is noteworthy that the insignificant effect occurred over a relatively short delay. While 

previous memory research has used delays as short as 20 seconds (Treisman & Tuxworth, 

1974), our relatively short three minute, one second delay is novel in the context of 

anchoring. There is no identified threshold for when the diminishing effect of a time 

delay sets in, and our data begin the process of defining the time constraints on 

anchoring. Perhaps the difference in anchoring magnitude between immediate and 

delayed conditions is not significant for a three minute, one second delay, but would be 

significant for a 10 minute delay. Furthermore, certain topics might be more relatable or 

memorable for a group of participants. If so, the effect of delay may not be constant. 

Therefore, future anchoring studies that consider delay as a moderator should be careful 

to acknowledge the topic and context in which a diminishing effect occurs, and test more 

than one delay. 

The effect of our relatively short delay could have been further hampered by the 

fact that participants did not cease to engage with the survey during the delay. 

Importantly, they did not resume the survey the next day or in the next week, as in other 

studies of delayed anchoring. Rather, they completed the entire survey within a matter of 

minutes. This could be a relevant detail given the importance of memory consolidation – 

the process by which temporary, labile learned material is transformed into a lasting 

memory (Squire et al., 2015). REM sleep is associated with memory consolidation, and 
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our participants did not sleep between anchor presentation and estimate generation. 

Clearly, the material presented to participants (including the anchor) was not fully 

consolidated. More complete consolidation might have resulted in a different moderating 

effect of delay. Research has shown that newly presented material is adjusted and 

incorporated into an existing schema on the relevant topic (Squire et al., 2015), and there 

is reason to believe that this process would occur if the present study utilized a delay of 

one day or longer. According to the selective accessibility model, a participant activates 

anchor-consistent knowledge when testing the hypothesis that the anchor value is equal to 

the target value. If true, then selective accessibility might interact meaningfully with 

memory consolidation. A longer time delay of one day or more might allow for more 

selective activation to occur, and would therefore result in a stronger anchoring effect. In 

terms of memory consolidation, the magnitude of the anchoring effect would likely 

depend on whether the anchor value was consistent with an existing schema. A schema-

consistent anchor would possibly result in an increase in anchor magnitude beyond the 

initial boost from selective activation, while a schema-inconsistent anchor would possibly 

result in a diminished anchoring effect. 

While the time delay used in the present study did not result in a significant 

moderating effect of delay, the trend in the data has important implications. The time 

manipulation of roughly three minutes is relatively mild, and if the data trends in the 

direction of the hypothesis even with such a short time delay, it is possible that a longer 

delay would result in a stronger effect, even with a small sample. Future research should 

maintain consistency by framing the comparative question prior to the delay, and only 

asking for the absolute estimate following the delay. Finally, future research should look 
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more closely at memory consolidation theory and choose time delays based on critical 

intervals and circadian patterns. 

A Closer Consideration of the Potential Mechanism 

 Having replicated the basic anchoring effect, we can revisit the possible 

mechanisms for anchoring and determine which is most congruent with our results. 

Given the focus on depth of processing, the attitude change model is especially relevant 

to consider (Blankenship et al., 2008). As stated previously, the attitude change model 

borrows Mussweiler’s (2001) selective accessibility model, but additionally recognizes 

that not all externally valid thinking undergoes extensive hypothesis testing. Instead, it 

differentiates between low-elaboration and high-elaboration anchoring. These two 

processes should be expected to lead to different absolute estimates, with high-

elaboration, selective accessibility anchoring demonstrating a stronger effect than the 

low-elaboration “hint” anchoring. This pattern was consistent with our results, with the 

smallest anchor magnitude coinciding with shallow processing and a delay, and the 

largest anchor magnitude coinciding with deep processing and no delay. This pattern 

(albeit statistically insignificant) also holds when each main effect is isolated; deep 

processing led to larger anchor magnitudes than shallow processing, and immediate 

estimation yielded larger anchor magnitudes than estimates after a delay.  

 While the attitude change model is the strongest available mechanism, it is worth 

noting that the “hint anchoring” process associated with shallowly processed, low-

elaboration material may not directly apply to the procedure of the current study. In hint 

anchoring as explained by Blankenship et al. (2008), the anchor is interpreted as a value 

that is suggestive of the true value, but in the present study the anchor value was 
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presented as the true value itself and participants were asked what they would have 

predicted prior to knowing the true value. Therefore, while participants in shallow 

processing conditions likely differed from those in deep processing conditions because 

they had less opportunity to engage in the hypothesis testing process, they might not have 

truly engaged in “hint anchoring.” In the discussion that follows, we will continue to refer 

to “hint anchoring,” but the nuance is important to acknowledge. Future research that 

operationalizes the standard anchoring paradigm questions similar to the present study 

should consider if another shallow processing anchoring mechanism can be identified. 

Interaction Between Depth and Delay 

While a significant interaction between depth and delay was not found, the trend 

in the data is consistent with the hypothesis that a delay increases the effect of depth of 

processing. The difference in anchor magnitude between shallow and deep processing 

conditions was (insignificantly) smaller in immediate conditions (deep processing 

resulted in an anchor magnitude increase of 0.70) than in delayed conditions (deep 

processing resulted in an anchor magnitude increase of 2.04). It is worth noting that the 

increased difference was largely due to the decrease in anchor magnitude in the shallow 

delay condition (M = 9.50, SD = 6.63) compared to the shallow immediate condition (M 

= 11.32, SD = 7.74), rather than the difference between the two deep processing 

conditions. While anchor magnitude decreased by 1.82 units after a delay in the shallow 

conditions, it only decreased by 0.48 units after a delay in the deep conditions. 

These results make sense within the framework of the attitude change model. The 

relatively small anchor magnitude reduction following the deeply-processed anchor 

suggests that the hypothesis testing process produces a more durable anchoring effect 
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than the “hint” anchoring process. In the context of the procedure, requiring participants 

to calculate a mean value (rather than presenting it to them) led to a more durable 

memory trace. According to the attitude change model, participants who calculated the 

anchor value were more likely to internalize that value and pull on anchor-consistent 

knowledge when asked what their estimate of the melting rate would have been. 

Participants who were given the anchor value viewed it more superficially and likely did 

not draw on anchor-consistent knowledge. This explanation is consistent with research 

showing that deeper processing results in more durable memory traces, both in the 

context of long delays (one-week in Burton et al., 1981) as well as short delays (20 

seconds in Treisman & Tuxworth, 1974). 

While the attitude change model seems to explain the pattern in the data, we must 

acknowledge that the interaction was not significant, so any explanation of an underlying 

mechanism is necessarily speculative. If the interaction had been significant, it would 

again be important to consider the duration of the delay and potential lack of an 

opportunity for memory consolidation. The data suggest a slight reduction of the 

anchoring effect in the deep processing condition, but that might change if the delay were 

extended. It is possible that over a longer time interval, anchor-consistent knowledge 

would be consolidated into a broader and less anchor-consistent schema. Thus, one might 

expect a larger decline in anchor magnitude in the deep delay condition, if the delay was 

extended to allow for more complete memory consolidation.  

Exploratory Analysis of Climate Change Belief Measure 

It is reasonable to assume that our participants viewed glacial melting rates as 

linked with climate change. The survey established this by stating “The melting of the 
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world’s glaciers has long been recognized as one of the clearest signs of global 

warming.” One might hypothesize that those with high climate change belief would be 

more anchored by a belief-consistent high anchor and those with low climate change 

belief would be more anchored by a low anchor. The results suggest that those with high 

climate change belief were indeed more susceptible to high anchors than low anchors, but 

those with low climate change belief exhibited no such difference. High climate change 

belief participants were significantly more influenced by a high anchor (anchor 

magnitude M = 12.33) than by a low anchor (anchor magnitude M = 9.99). Interestingly, 

low climate change belief participants were more anchored by a high anchor (anchor 

magnitude M = 11.93) than by a low anchor (anchor magnitude M = 9.46), but not 

significantly so. In comparing the low and high climate change belief groups to each 

other, results of the 2x2 ANOVA indicate that there was no significant interaction 

between anchor condition and belief group. Thus, no definitive statements can be made 

regarding how anchors affect belief groups differently.   

The pattern of inflated high estimates among high climate change belief 

participants is consistent with the idea that a belief-consistent anchor pushes an estimate 

in a more extreme direction. The present study asked participants what they would have 

predicted prior to being exposed to the anchor value they were given, and thus 

encouraged participants to speculate about their own knowledge and beliefs. That process 

might have further inflated the absolute estimate because participants felt more 

comfortable estimating an extremely high value. 

There are a few potential explanations for why there is not a comparable 

deflationary effect of the low anchor for the low climate change belief group. First, the 
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sample was skewed towards high climate change belief participants, so that there was a 

relatively small low climate change belief group (n = 22) that limited the power of the 

analysis. Additionally, to run the analysis and differentiate the groups, the low climate 

change belief group was necessarily more heterogeneous; it included participants ranging 

from “strongly disagree” to “somewhat agree” on the climate change belief measure. 

Therefore, the result that the low climate change belief group was not more susceptible to 

one anchor over the other may not be surprising. It is possible that the anchoring effect 

could have been enhanced by high anchors for some and by low anchors for others in the 

group, ultimately obscuring any effect. A replication of the current study and other future 

related research should ideally seek a more diverse sample in terms of climate change 

belief. This would allow for more high-powered analysis between groups as well as more 

definitive claims about how anchoring differentially impacts high and low climate change 

belief groups.  

The formulation of the anchor and a possible floor effect is important to consider. 

As mentioned earlier, in making absolute estimates of glacial melting rate, participants 

could conceivably predict a rate as high as 100% or as low as 0%. However, both anchor 

values (low anchor of 7.7% and high anchor of 29.9%) are considerably closer to 0 than 

100. Therefore, even if those with low climate change belief are more susceptible to a 

low anchor than a high anchor, the deflationary effect will be smaller than a possible 

inflationary effect of a high anchor, simply because there is less room to be anchored and 

the extreme option (0%) is more proximal.  

One final explanation for the finding that low climate change belief participants 

were (insignificantly) more anchored by a high anchor is the content of glacial melting 
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rate studies that pervade the news. Major studies are frequently published on the melting 

rate of glaciers in Antarctica and Greenland; that information likely enters the lives of 

those with low climate change belief, regardless of the extent to which they believe the 

studies. Additionally, there is a lack of news media presenting the opposite conclusion, 

that major glaciers are not melting. It is possible that the heated debate on climate change 

that the present study attempted to incorporate is more focused on discrepancies in belief 

in human-caused versus non-human-caused climate change, while high glacial melting 

rates may be more widely accepted across the spectrum of general climate change belief. 

For purposes of grouping, the present study did not group participants by belief in 

human-caused versus non-human-caused climate change, but future research might 

consider this distinction.  

Finally, this exploratory analysis should be considered with respect to a similar 

applied anchoring study by Lalot et al. (2019) on immigration data. As referred to earlier, 

the study asked participants how many immigrants they would be willing to allow into 

Switzerland after presenting them with a low (1,000 immigrants) or high (100,000 

immigrants) anchor. The study found that while there was a strong anchoring effect 

regardless of participants’ political party, participants with a left wing political 

orientation were more anchored by a high value than right wing participants. In contrast, 

the effectiveness of the low anchor did not vary by political orientation. The present 

study found no comparably significant interaction, but there are some notably similar 

patterns. First, in both studies the more liberal group exhibited a larger belief-consistent 

anchor magnitude. Additionally, Lalot et al. recognized that the floor effect might also 

apply to those with anti-immigrant sentiment, and therefore the pattern of finding the 
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liberal group to be more anchored might be deceiving. Future research on more 

ecologically valid anchoring scenarios should consider how low and high anchors 

differentially affect cohorts with polarized views on social issues. Additionally, 

researchers should set anchor values so that the lowest possible estimate and highest 

possible estimate are equidistant from the true value, thereby eliminating a floor effect 

and truly identifying the difference in anchoring across groups.   

Moving Forward 

 Reflecting on the general findings of this study, it is important to place them in a 

real world context, and think broadly about how they may apply to human behavior 

outside the laboratory. Building on a massive base of past research, the anchoring effect 

continues to demonstrate its place as a particularly reliable and robust psychological 

construct. Regardless of motivation or context, the tendency for human decision making 

to deviate from rationality based on numerical anchors persists.  

 Hopefully the present research may inform us about how data are consumed in a 

news media environment that is so keen on increasing its use of numbers and statistics. It 

can be assumed that the power of numbers to convey a certain narrative will be harnessed 

for both positive and negative purposes, so directed research should explore the potential 

for anchoring as a tool to understand or propagate misinformation. In the climate of “fake 

news” accusations, there is an increased focus on fact checking, but anchoring research 

can inform us of the extent to which false statistics hold influence over individuals even 

after the statistics have been successfully falsified. The moderators of delay and belief in 

the relevant topic are therefore important to consider in future research. Future research 

can explore if having a certain ideology makes participants more susceptible to being 
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anchored to certain false values, and research on delay can make individuals aware of just 

how long misinformation can influence their judgements and behavior.  

One novel consideration that future ecologically valid anchoring research should 

pursue is the reputation of data sources. The present study attempted to convey scientific 

legitimacy by displaying data from a reputable geological study. However, not all data 

are produced by equally reliable actors, and not all people agree upon what determines 

the reliability of a source. Future studies could incorporate a manipulation that examines 

the perceived legitimacy of an anchor due to the known source of the data. 

 The direction of anchoring research to more ecologically valid scenarios is an 

important and necessary trend, and anchoring in the context of socially divisive topics 

should continue to be explored with diverse and representative samples. To this end, 

anchoring research should be cognizant of the growing awareness in psychological 

science to engage populations outside of the WEIRD (Western Educated Industrialized 

Rich and Democratic) participant archetype that is often oversampled, and falsely 

assumed to be generalizable (Henrich et al., 2010). The role of data and statistics in 

society and the everyday lives of people can only be expected to grow in years and 

decades to come. As long as this is true, the increased understanding of consistent human 

error in processing through heuristics like the anchoring effect will continue to be 

paramount.  
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Appendix 

Sample Data Table from Experimental Procedure 
 
The melting of the world's glaciers has long been recognized as one of the clearest signs of 

global warming.  This is especially true of mountain glaciers that passively respond to 

climatic changes, and thus can be used to track these changes.  For our study, we are 

interested in public estimates of climate change as compared to the data coming from 

scientific literature.  Please take a few moments to read the table below of glacial ice melt 

from 1969-1992 in six Austrian Glaciers:  
Glacier Name Melting Rate (%) 

 Otzal 24.6%  

 Pitztal 31.2%  

 Gurgl 28.1%          

 Stubai North 33.2% 

 Stubai South 35.5%  

 Zillertal 27.0%  

  
To get a better sense of the overall glacier melting rate, please use a calculator (actual 

calculator, phone calculator, or laptop calculator) to calculate the average melting rate of 

the glaciers.  To calculate an average add all 6 values together (24.6 + 31.2 + 28.1 + 33.2 + 

35.5 + 27.0) and divide the total by six.  Enter the value that you calculate below, rounded 

to the nearest tenth: 
 
 
 

 


	Abstract
	List of Figures and Tables
	Effect of Depth of Processing and Delay on the Anchoring Effect
	Possible Mechanisms for Anchoring
	Application of Anchoring to Society
	Anchoring in the Context of Expert Knowledge and Socially Divisive Topics
	Delay as a Moderator
	Levels of Processing
	Delay as a Moderator of Levels of Processing
	Processing Levels
	Current Research and Hypotheses

	Method
	Participants
	Materials and Design
	Measures
	Procedure

	Results
	Hypothesized Effects
	Exploratory Analyses

	Discussion
	Traditional Anchoring Effect
	Depth Effect
	Delay Effect
	A Closer Consideration of the Potential Mechanism
	Interaction Between Depth and Delay
	Exploratory Analysis of Climate Change Belief Measure
	Moving Forward

	References
	Appendix

