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Zusammenfassung 

In sieben Experimenten wurden die Vorhersagen zweier Hypothesen bezüglich des 

Einflusses von Aufmerksamkeit auf das Quellengedächtnis sowie dreier Ratehypo-

thesen bezüglich Ratestrategien bei Quellengedächtnisaufgaben untersucht. 

Hinsichtlich des Einflusses zusätzlicher Aufmerksamkeit auf das Quellengedächtnis 

postuliert die Aufmerksamkeitshypothese (AEH) ein besseres Quellengedächtnis für 

untypische Quellen wohingegen die Theorie visueller Aufmerksamkeit (TVA) ein 

besseres Quellengedächtnis für Quellen mit besonderen Eigenschaften vorhersagt. In 

fünf Experimenten konnten beide Hypothesen bestätigt werden: Bei der 

Verwendung einer gleichen Anzahl an typischen und untypischen Quellen sowie 

einer größeren Anzahl an typischen als untypischen Quellen zeigte sich, wie von 

AEH und TVA postuliert, ein besseres Quellengedächtnis für untypische Quellen. 

Des Weiteren zeigte sich bei der Verwendung einer größeren Anzahl untypischer als 

typischer Quellen kein Quellengedächtnisunterschied, da in diesem Fall die AEH ein 

besseres Gedächtnis für untypische Quellen und die TVA ein besseres Gedächtnis für 

typische Quellen vorhersagt.  

Hinsichtlich angewandter Ratestrategien bei Quellengedächtnisaufgaben postuliert 

die schemabasierte Ratehypothese schemakonsistentes Raten, die kompensatorische Rate-

hypothese Raten, welches das schlechte Gedächtnis für eine Quellenart kompensiert 

und die kontingenzbasierte Ratehypothese Raten, das sich an der wahrgenommenen 

Kontingenz orientiert. In vier Experimenten konnte die schemabasierte Ratehypo-

these bestätigt und sowohl die kompensatorische als auch die kontingenzbasierte 

Ratehypothese zurückgewiesen werden: Während sich in Experiment 1 und 3 kein 

Rateverhalten zeigte, das sich an der wahrgenommenen Kontingenz orientierte, 

fehlte in Experiment 6 und 7 ein kompensatorischer Rateprozess, der das bessere 

Quellengedächtnis für typische Quellen kompensierte. 
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Abstract 

In seven source-monitoring experiments, we tested predictions of two hypotheses 

concerning influences of attention towards source-memory performance as well as 

predictions of three guessing hypotheses concerning source-guessing strategies.  

Concerning source memory, the attention-elaboration hypothesis (AEH) proposes better 

source memory for unexpected sources due to attention drawn to these sources 

whereas the theory of visual attention (TVA) proposes better source memory for 

sources with special features due to attention drawn to these sources. Both 

hypotheses were supported in five experiments: As AEH and TVA predict better 

source memory for unexpected sources using the same ratio of expected and 

unexpected sources as well as more expected than unexpected sources, inconsistency 

effects with better source memory for unexpected sources occurred. As AEH predicts 

better memory for unexpected sources and TVA predicts better memory for expected 

sources using more unexpected than expected sources, no inconsistency effects but 

equal source memory for expected and unexpected sources occurred. 

Concerning guessing strategies, the schema-based guessing hypothesis proposes schema-

consistent guessing, the compensatory-guessing hypothesis proposes guessing 

compensating for poor memory of one source category, and the contingency-based 

guessing hypothesis proposes guessing orienting on perceived contingencies. In four 

experiments, the schema-based guessing hypothesis was supported and both 

compensatory-guessing hypothesis and contingency-based guessing hypothesis were 

refuted: The contingency-based guessing hypothesis could not explain schema-

consistent guessing not reflecting the perceived 50:50 contingency (Experiment 1 and 

3) and the compensatory-guessing hypothesis could not explain schema-consistent 

guessing not compensating for better source memory for expected sources 

(Experiment 6 and 7). 
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1 Introduction 

Every day we need to solve memory tasks like we should remember the name of a 

new colleague, buy milk on the way home, or call a friend on his birthday. 

Sometimes it is even important to remember the source of information besides the 

information itself (Bayen, Nakamura, Dupuis, & Yang, 2000). Such sources could be a 

person telling you something, a place we left our glasses or keys that we are now 

looking for, or a medium like a newspaper where we read an article or the news we 

listened. Sometimes the source of information is deciding. Whereas it could be 

essential for survival to take some medicine if our doctor told us to, it could be 

unimportant to take it if our colleague told us to just because he takes it as well. 

Therefore, not the information itself (“take this medicine”) but the source of 

information (our doctor or colleague) decides whether we should follow the advice 

or not. In conclusion, we need to remember the source of information to judge how 

important, useful or trustworthy the information is. 

Johnson, Hashtroudi, and Lindsay (1993) defined these “processes involved in 

making attributions about the origins of memories, knowledge, and beliefs” (p. 3) as 

source monitoring. It includes memory and guessing processes. In conclusion, correct 

source identification can occur due to correct source memory or correct guessing. For 

example, we could remember that our doctor told us to take the medicine or we 

could just guess that our doctor told us to take the medicine because it is plausible.  

A typical source-monitoring paradigm consists of two parts: At study, items 

originating from two or more sources were presented (e.g., statements presented by 

different speakers). At test, items from study list and new items were presented. 

Participants indicate if a test item is new or which source presented the item. 
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2 Measuring Source Monitoring 

Data from source-monitoring tests can be presented in 3x3 tables in which rows 

represent sources the items were presented with and columns represent responses 

made by the participants. Table 1 illustrates such a raw data table. 

Table 1 

Data structure from source-monitoring experiments 

 Response   

Source “A” “B” “N” 

A YAA YAB YAN 

B YBA YBB YBN 

N YNA YNB YNN 

Note. Responses are in quotation marks. A = Source A, B = Source B, N = new item (not 
presented in study). Yij = frequency of responses of type j to items of type i.  

The raw data can be analyzed by different measures and methods. Empirical 

measures separate item identification from source identification revealing measures 

for source identification including source memory and source-guessing processes 

(Murnane & Bayen, 1996). Multinomial models of source monitoring separate item 

memory, source memory, and guessing revealing pure measures for item memory, 

source memory, and guessing processes (Batchelder & Riefer, 1990). 

2.1 Empirical Measures of Source Identification 

If source-monitoring performance should be investigated, empirical measures offer 

an adequate solution. Murnane and Bayen (1996) investigated which measures do 

not confound item and source identification. They found that the single-source 

conditional source identification measure (CSIM) should be used for comparisons 

between individual sources, while the average conditional source identification 
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measure (ACSIM) should be used for comparisons between pairs of sources. The 

most commonly used CSIM for Sources A and B is calculated as follows 

CSIMA = 
�
AA

AA AB

Y
Y Y

 

CSIMB = 
�
BB

BA BB

Y
Y Y

 

with Yij indicating the frequency of responses of type j to items of type i (Bayen et al., 

2000). Research using empirical measures concentrates on source identification as a 

sum of source memory and guessing. It is not important whether answers were made 

due to remembering or guessing. Bayen et al. (2000) stated in their performance 

hypothesis that schema-consistent information (as a doctor talking about medicine) 

should lead to better source identification than schema-inconsistent information (a 

doctor talking about flying a plane) or neutral information (a doctor talking about the 

weather). They tested and supported their performance hypothesis via empirical 

measures (CSIM and ACSIM) revealing better source identification for schema-

consistent than schema-inconsistent information. 

2.2 Multinomial Models of Source Monitoring 

Empirical measures confound source memory and guessing biases, whereas 

multinomial models of source monitoring separate item memory, source memory, 

and guessing biases (Batchelder & Riefer, 1990). Multinomial models assume that 

responses made by participants emerge from a combination of different cognitive 

states (Bayen et al., 2000). The probability of these cognitive states is represented by a 

parameter in the model and is calculated due to maximum-likelihood parameter 

estimation (Hu & Batchelder, 1994).  

Bayen, Murnane, and Erdfelder (1996) compared three different kinds of multinomial 

processing tree models of source monitoring. Parameter validation showed that only 

the two-high-threshold multinomial model of source monitoring (2HTSM; Bayen et al., 

1996) provided an accurate analysis of the data. In the past years, source-monitoring 
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researchers routinely applied the 2HTSM illustrated in Figure 1 to source-monitoring 

data (Bayen & Kuhlmann, 2011; Bayen et al., 2000; Bell, Buchner, Erdfelder, Giang, 

Schain, & Riether, 2012; Bell, Buchner, Kroneisen, & Giang, in press; Bell, Buchner, & 

Musch, 2010; Buchner, Bell, Mehl, & Musch, 2009; Dodson, Darragh, & Williams, 

2008; Ehrenberg & Klauer, 2005; Erdfelder & Bredenkamp, 1998; Keefe, Arnold, 

Bayen, McEvoy, & Wilson, 2002; Klauer & Meiser, 2000; Kuhlmann, Vaterrodt, & 

Bayen, 2012; Meiser, Sattler, & von Hecker, 2007; Spaniol & Bayen, 2002; Yu & 

Bellezza, 2000). 

 

 

 

 

 

 

 

 

�
 

Figure 1. 2HTSM for two sources (Bayen et al., 1996). A = Source A, B = Source B, N = new 
item. Participant responses are in quotation marks. DA = probability of recognizing an item 
that had been presented by Source A; DB = probability of recognizing an item that had been 
presented by Source B; DN = probability of knowing that a new item is new; dA = probability 
of remembering that an item had been presented by Source A; dB = probability of 
remembering that an item had been presented by Source B; a = probability of guessing that a 
recognized item had been presented by Source A; g = probability of guessing that an 
unrecognized item had been presented by Source A; b = probability of guessing that an 
unrecognized item is old. Adapted from “Source discrimination, item detection, and 
multinomial models of source monitoring,” by U. J. Bayen, K. Murnane, and E. Erdfelder, 
1996, Journal of Experimental Psychology: Learning, Memory, and Cognition, 22, p. 202, Figure 3. 
Copyright 1996 by the American Psychological Association. 
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In typical source-monitoring tasks using two sources, an item is presented with 

Source A, Source B, or it is new (N). At test, participants’ responses can be “Source 

A,” “Source B,” or “neither.” The first tree in Figure 1 represents items that were 

presented with Source A at study. Participants correctly recognize these items as old 

items with probability DA. With probability dA, they additionally remember the 

source these items were presented with (Source A) and correctly answer “Source A.” 

With probability 1 – dA, participants cannot remember the source and guess. With 

probability a, they guess Source A; with complementary probability 1 – a, they guess 

Source B. Participants do not recognize items as old with probability 1 – DA. With 

probability b, they guess that items are old; with probability 1 – b, they guess that 

items are new. When guessing that items are old, participants guess a source as well. 

With probability g, they guess Source A; with complementary probability 1 – g, they 

guess Source B. 

The second tree represents items that were presented with Source B indicated by 

index B. The third tree represents new items indicated by index N. For new items, 

participants know that these items were not presented in study list with probability 

DN. With probability 1 – DN, they do not know that items are new. With probability b, 

they guess that items are old; with probability 1 – b, they guess that items are new. 

Hypotheses concerning differences in item memory, source memory or guessing 

biases can be tested via parameter restrictions. Additionally, significance tests 

concerning parameter values like guessing on chance level (g = .50) can be carried 

out. If the model fit indicated by the asymptotically �2-distributed goodness-of-fit 

index G2 (Hu & Batchelder, 1994) significantly decreases due to parameter restriction, 

the difference is significant. 

The model shown in Figure 1 is not mathematically identifiable because there are 

more free parameters than degrees of freedom in the data. All identifiable submodels 

of the 2HTSM for two sources are shown in Table 2 and can be constructed via 
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equality restrictions (Bayen et al., 1996). Model fit shows if underlying assumptions 

made by parameter restrictions of different submodels are valid. Additionally, 

submodels can be tested against each other by comparing model fits (Bayen et al., 

2000).  

Table 2 

Identifiable submodels of the 2HTSM for two sources 

Model 6a Model 6b Model 6c Model 6d 

DB, DA = DN DA, DB = DN DB, DA = DN DA, DB = DN 

dA = dB dA = dB dA, dB dA, dB 

a, g a, g a = g a = g 

b b b b 

Model 5a Model 5b Model 5c Model 5d 

DA = DB = DN DB, DA = DN DA, DB = DN DA = DB = DN 

dA = dB dA = dB dA = dB dA, dB 

a, g a = g a = g a = g 

b b b b 

Model 4 

DA = DB = DN 

dA = dB 

a = g 

b 

Note. Equal signs indicate equality restrictions of parameters. DA = probability of recognizing 
an item that had been presented by Source A; DB = probability of recognizing an item that 
had been presented by Source B; DN = probability of knowing that a new item is new; dA = 
probability of remembering that an item had been presented by Source A; dB = probability of 
remembering that an item had been presented by Source B; a = probability of guessing that a 
recognized item had been presented by Source A; g = probability of guessing that an 
unrecognized item had been presented by Source A; b = probability of guessing that an 
unrecognized item is old. Adapted from “Source discrimination, item detection, and 
multinomial models of source monitoring,” by U. J. Bayen, K. Murnane, and E. Erdfelder, 
1996, Journal of Experimental Psychology: Learning, Memory, and Cognition, 22, p. 202, Figure 4. 
Copyright 1996 by the American Psychological Association. 
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Data analyses usually start with the most parsimonious submodel (Model 4 with four 

parameters). If Model 4 cannot be used for data analysis indicated by a poor model 

fit, next submodels with five parameters will be tested (Model 5a, 5b, 5c, and 5d). If 

again poor model fit exists, submodels with six parameters will be used. 

Batchelder and Riefer (1990) mathematically showed that some of the submodels 

always fit data the same way and cannot be empirically tested against each other by 

comparing model fits. Such models are Model 5a, assuming equal source memory 

but different source guessing biases for recognized and unrecognized items, and 

Model 5d, assuming different source-memory parameters for Source A and B but no 

difference in source guessing. Applying one of these submodels for data analysis 

cannot definitely reveal whether differences in source memory or guessing biases 

exist. 

As a solution to this methodological dilemma, Riefer, Hu, and Batchelder (1994) 

presented a 2HTSM for three sources instead of two sources. Such model for three 

sources offers more degrees of freedom, enabling researchers to separately estimate 

parameters for different types of source memory and guessing processes. This model 

allows researchers to test empirically if differences in source memory, differences in 

guessing, or both exist. Additionally, we developed an experimental setup using two 

instead of three sources that offers an alternative way of verifying if source-memory 

differences exist (Küppers & Bayen, 2012). By manipulating guessing biases via 

payoffs, source-memory differences can be revealed if existing. In conclusion, this 

design-based approach provides the opportunity to compare the appropriateness of 

submodels stating differences in source memory versus guessing processes, 

respectively.
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3 Source-Memory Effects 

Sometimes it is very important to be able to distinguish answers made due to correct 

source memory from answers made due to source guessing. For example concerning 

court testimony, memory-based answers are more trustworthy and useful than 

guessing-based answers. Therefore, source memory and conditions influencing 

source-memory performance should be investigated separately from source 

guessing. 

3.1 Theoretical and Empirical Background 

In everyday life, we use stereotypes, schemas, and general knowledge to organize, 

judge, and use information (Alba & Hasher, 1983). Whereas information fitting in an 

existing schema does not extend our knowledge that much, new and unusual 

information attract attention: When our doctor tells us that he does extreme sports on 

weekends, we may remember this information because it is that extraordinary, 

surprising and not fitting in our schema of a doctor. In contrast, the same doctor 

telling us that he is vegetarian and places great value on healthy eating is not that 

surprising and the information may be remembered less. 

3.1.1 Attention-Elaboration Hypothesis 

The attention-elaboration hypothesis (AEH; Brewer & Treyens, 1981; Friedman, 1979; 

Loftus & Mackworth, 1978) proposes better memory for such surprising, schema-

inconsistent information. Schema-inconsistent information attracts more attention 

and is processed more deeply than schema-consistent information. It should be easier 

to retrieve and recognize. Such better memory for schema-inconsistent than schema-

consistent information is called inconsistency effect (Ehrenberg & Klauer, 2005). 

Whether information is schema consistent or schema inconsistent, the source of 

information is decisive. The same statement can be schema consistent, schema 
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inconsistent or neutral in combination with different sources. In conclusion, better 

source memory for unexpected sources than expected sources as predicted by the 

AEH should exist (Bayen et al., 2000; Ehrenberg & Klauer, 2005). In fact, literature 

shows mixed results concerning inconsistency effects in source memory: Bayen and 

Kuhlmann (2011), Dodson et al. (2008), Kuhlmann et al. (2012) and Spaniol and 

Bayen (2002) found no inconsistency effects with equal source memory for expected 

and unexpected sources; Bayen et al. (2000; Experiment 1) found a non-significant 

advantage for unexpected sources; Ehrenberg and Klauer (2005) found an 

inconsistency effect with better source memory for unexpected sources limited to the 

condition with greatest task difficulty; and Gawronski, Ehrenberg, Banse, Zukova, 

and Klauer (2003) found an inconsistency effect in source memory for strong but not 

for weak stereotypic associations.  

A possible reason for these results was mentioned by Stangor and McMillan (1992). 

They found a connection between expectancy strength and the occurrence of 

inconsistency effects in their meta-analysis, in which a low level of expectancy 

decreased inconsistency effects. Source-monitoring studies using material with low 

expectancy strength indicated by imprecise person schemas and somewhat 

unexpected instead of very unexpected items found no inconsistency effects (Bayen 

& Kuhlmann, 2011; Bayen et al., 2000; Dodson et al., 2008; Ehrenberg & Klauer, 2005; 

Kuhlmann et al., 2012; Spaniol & Bayen, 2002). In line Gawronski et al. (2003) found 

that persons with strong stereotypical beliefs showed inconsistency effects with 

better source memory for unexpected sources, whereas persons with weak 

stereotypical beliefs showed no memory differences in source memory. 

To test whether inconsistency effects in source memory as predicted by the AEH 

exist, material with high expectancy strength is needed. Such material with high 

expectancy strength includes very expected and very unexpected items as well as 

distinctive and precise source schemas (e.g., room schemas instead of person 

schemas). 
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3.1.2 Theory of Visual Attention 

Besides the AEH, another theory proposes influences of attention towards source-

memory performance. The theory of visual attention (TVA; Bundesen, 1990) states that 

if one object has a special feature (e.g., large size) in contrast to other objects (e.g., 

small size), the object with special feature attracts more attention than the other 

objects. In conclusion, such objects are processed more deeply at encoding and 

should be easier to retrieve and recognize at test.  

Fine and Minnery (2009) found memory advantages for objects with special features 

because of additional attention drawn to such objects at encoding as predicted by the 

TVA. In line, Klauer, Wegener, and Ehrenberg (2002) found better source-memory 

performance for a person stereotype as relative group size of this stereotype 

decreased. They used one man and seven women (and vice versa, one woman and 

seven men) as sources and neutral statements as items. Source memory for the single 

man was better than for the women as well as source memory for the single woman 

was better than for the men. 

In conclusion, the ratio of different types of sources (e.g., women and men) seems to 

influence attention drawn to the sources. As a result, the ratio of expected and 

unexpected sources should influence source-memory performance, too. Whereas the 

TVA predicts no source-memory differences between expected and unexpected 

sources using the same number of expected and unexpected sources (e.g., one 

expected and one unexpected source), different numbers of expected and unexpected 

sources should influence source memory. Using three instead of two sources, the 

number of expected and unexpected sources varies. The TVA predicts better source 

memory for expected sources using one expected and two unexpected sources, while 

it predicts better source memory for unexpected sources using one unexpected and 

two expected sources. The ratio of expected and unexpected sources seems to be 

decisive for source-memory performance. 
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3.2 Overview of the Studies 

We tested predictions of the AEH and TVA in five experiments. We used material 

with high expectancy strength indicated by very expected and very unexpected 

object labels as items and distinctive scene schemas as sources. Expectancy strength 

was determined by norming studies in all experiments. 

In Experiment 1, 2 and 3, there was one expected and one unexpected source. In this 

experimental setting, the AEH proposes better source memory for the unexpected 

source. Additionally, the TVA proposes no source-memory difference between 

expected and unexpected sources because none (or both) of the sources has a special 

feature. In sum, we predicted an inconsistency effect with better source memory for 

unexpected sources. 

In Experiment 4 and 5, we used three sources varying the ratio between expected and 

unexpected sources. Whereas Experiment 4 used one expected and two unexpected 

sources, Experiment 5 used two expected and one unexpected source. In Experiment 

4, the AEH proposes better source memory for the unexpected source, whereas the 

TVA proposes better source memory for the expected source because of attention 

drawn to the source with special feature. As result, the expected source and 

unexpected source receive additional attention as predicted by the TVA and AEH, 

respectively. No inconsistency effects in source memory but equal source memory 

for expected and unexpected sources are predicted. 

In Experiment 5, AEH and TVA propose better source memory for the unexpected 

source due to additional attention. Whereas the AEH still predicts better source 

memory for the unexpected source because of attention drawn to unexpected 

information, the TVA predicts better source memory for the unexpected source 

because of attention drawn to the source with special feature. As a result, an 

inconsistency effect in source memory should occur. 
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3.2.1 Experiment 1 

In Experiment 1, we used “kitchen” and “bathroom” as sources and objects that were 

very expected for a kitchen and very unexpected for a bathroom, and objects that 

were very expected for a bathroom and very unexpected for a kitchen as items. For 

data analysis, we applied the 2HTSM for two sources (Bayen et al., 1996). As already 

mentioned, a submodel assuming source-memory differences between expected and 

unexpected sources (Model 5d) and a submodel assuming differences in guessing 

biases between recognized and unrecognized items (Model 5a) always have same 

model fit (Batchelder & Riefer, 1990). Based on multinomial modeling, we could not 

decide which submodel was the appropriate one to analyze the data. In line with 

predictions of the AEH, we used Model 5d assuming source-memory differences. We 

found an inconsistency effect in source memory with better source memory for 

unexpected than expected sources as proposed by the AEH.  

3.2.2 Experiment 2 

We performed Experiment 2 to test if Model 5d was the appropriate model to 

analyze data from Experiment 1. Therefore, we used materials from Experiment 1 as 

well as a design-based approach instead of multinomial modeling. We separated 

source memory and guessing bias via pay-off manipulation. Whereas correct 

responses gained money, incorrect responses cost money. In Condition 1, 

“unexpected source” responses had high costs when chosen erroneously, while 

“expected source” responses had low costs when chosen erroneously. In Condition 2, 

costs were reversed: “Expected source” responses had high costs when chosen 

erroneously, while “unexpected source” responses had low costs when chosen 

erroneously. In conclusion, responses with high costs should be less influenced by 

guessing (Maddox & Bohil, 2000).  

We measured source-memory performance as the proportion of correct responses on 

a two-alternative forced choice test (with response options “expected source” and 
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“unexpected source”). In Condition 1, source memory for the unexpected source was 

measured because the response option “unexpected source” had high costs. In 

Condition 2, source memory for the expected source was measured because the 

response option “expected source” had high costs. The comparison of Condition 1 

and 2 showed better source memory for Condition 1, representing source memory 

for unexpected sources, than Condition 2, representing source memory for expected 

sources. Therefore, we found an inconsistency effect in source memory as predicted 

by the AEH. Experiment 2 supported data analysis of Experiment 1 with Model 5d 

assuming source-memory differences instead of data analysis with Model 5a 

assuming differences in guessing biases.  

3.2.3 Experiment 3 

In Experiment 3, we used different materials to replicate findings of Experiment 1. 

Sources were “house of a family with children” and “house of a family without 

children.” Items were child-expected objects that were very expected for a family 

with children and very unexpected for a family without children. Additionally, we 

added a control condition with equally expected items (very expected for both 

families) to test predictions of the AEH more closely. If both sources are expected for 

an item, no source-memory advantage for one of the sources should exist.  

We used the 2HTSM for two sources for data analysis again. We found an 

inconsistency effect in source memory for child-expected items with better source 

memory for the unexpected source replicating findings of Experiment 1. 

Additionally, we found no source-memory difference between both expected sources 

for equally expected items. 

3.2.4 Experiment 4 

Besides predictions of the AEH we tested predictions of the TVA in Experiment 4. 

We used one expected and two unexpected sources influencing the ratio of expected 

and unexpected sources. Again we used material with high expectancy strength: 
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Sources were “kitchen,” “bathroom,” and “nursery.” Objects were very expected for 

a kitchen and very unexpected for a bathroom and a nursery (expected-kitchen 

items), very expected for a bathroom and very unexpected for a kitchen and a 

nursery (expected-bathroom items), and very expected for a nursery and very 

unexpected for a kitchen and a bathroom (expected-nursery items). Data analysis 

using the 2HTSM for three sources (Riefer et al., 1994; Keefe et al., 2002) showed no 

memory differences between expected and unexpected sources as predicted. 

Therefore, AEH and TVA were supported. 

3.2.5 Experiment 5 

In contrast to Experiment 4, we used two expected and one unexpected source in 

Experiment 5. Sources were “balcony,” “garden,” and “bathroom” and items were 

very expected for a balcony and a garden, and very unexpected for a bathroom. We 

applied the 2HTSM for three sources for data analysis again. We found an 

inconsistency effect in source memory with better source memory for the unexpected 

source supporting predictions of the AEH and TVA. 

3.3 Discussion 

By using material with high expectancy strength, we supported predictions of the 

AEH and TVA in five source-monitoring experiments. For experimental setups using 

one expected and one unexpected source (Experiment 1, 2 and 3), the AEH proposes 

better source memory for unexpected sources, and the TVA denies additional 

influences of attention on source-memory performance. In conclusion, inconsistency 

effects in source memory with better source memory for unexpected sources should 

exist. Using model-based approaches (multinomial modeling with the 2HTSM; 

Bayen et al., 1996) as well as a design-based approach (Küppers & Bayen, 2012) for 

data analysis, we supported predictions of the AEH and TVA revealing inconsistency 

effects in source memory. 
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Using a source-monitoring paradigm with three instead of two sources, we examined 

predictions of the AEH and TVA in more detail. Using one expected and two 

unexpected sources, the AEH proposes better source memory for unexpected 

sources, whereas the TVA proposes better source memory for the expected source. 

Taken together, no inconsistency effects in source memory but equal source memory 

for expected and unexpected sources should exist. Applying the 2HTSM for three 

sources (Riefer et al., 1994), we found no inconsistency effects and no source-memory 

differences in Experiment 4 supporting predictions of AEH and TVA.  

Using one unexpected and two expected sources in Experiment 5, AEH and TVA 

propose better source memory for the unexpected source, revealing inconsistency 

effects in source memory. In fact, data analysis with the 2HTSM for three sources 

showed an inconsistency effect with better source memory for the unexpected source 

supporting AEH and TVA. 

Summarizing our results, attention seems to influence source-memory performance. 

Using the same number of expected and unexpected sources, inconsistency effects 

with better source memory for unexpected sources occur. Additionally, the ratio of 

expected and unexpected sources seems to influence the occurrence of inconsistency 

effects. Using more expected than unexpected sources, inconsistency effects occur 

due to predictions of AEH and TVA. Using more unexpected than expected sources, 

no source memory-differences between expected and unexpected sources occur 

because of additional attention drawn to unexpected information (AEH) and 

additional attention drawn to expected information (TVA). 
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4 Guessing Strategies 

Besides source-memory effects, investigation of guessing strategies can be important 

too. To judge trustworthiness and plausibility of responses in source-monitoring 

tasks (e.g., court testimony), systematical analyses of guessing biases are needed. It 

can be decisive if guessing is influenced due to schemas (Bayen et al., 2000) or due to 

metacognitive beliefs (Batchelder & Batchelder, 2008) resulting in guessing biases 

towards the expected source, in guessing biases towards the unexpected source or in 

guessing on chance level. 

4.1 Theoretical and Empirical Background 

The use of stereotypes, schemas, and general knowledge is not only limited towards 

memory processes but also takes place when persons need to guess answers at 

source-monitoring tasks (Bayen et al., 2000). When we cannot remember the correct 

source of information, we might guess the most plausible answer option: We might 

suppose that the statement “Take this medicine” was made by our doctor, whereas 

the statement “The report must be finished until tomorrow” was made by our boss.  

4.1.1 Schema-Based Guessing 

Schema-based guessing was proposed by Bayen et al. (2000), Klauer et al. (2002), and 

Wegener (2000). When a schema or stereotype is activated at encoding (like our 

doctor telling some statements), a schema-consistent guessing bias towards the 

expected source occurs. In conclusion, persons orient on existing schemas and 

general knowledge when not remembering the correct source of information.  

Bayen et al. (2000) and Klauer et al. (2002) supported the schema-based guessing 

hypothesis using different types of materials (room schemas and objects vs. person 

schemas and statements). When participants could not remember the source, they 

guessed the expected source resulting in a schema-consistent guessing bias. 
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4.1.2 Compensatory Guessing 

Instead of schema-based guessing always resulting in a schema-consistent guessing 

bias, Batchelder and Batchelder (2008), Ehrenberg and Klauer (2005), and Küppers 

and Bayen (2012) proposed a metacognitive guessing strategy influenced by persons’ 

impressions about their own memory. They called it compensatory guessing 

(Ehrenberg & Klauer, 2005; Küppers & Bayen, 2012) because guessing bias 

compensates for the poor memory of one category. If one item category or source 

category can be remembered better than the other ones, guessing will occur towards 

the less remembered category.  

Riefer et al. (1994) and Meiser et al. (2007) supported the compensatory-guessing 

hypothesis in source-monitoring experiments. They enhanced memory for one 

category without using schemas or stereotypes (e.g., long presentation time vs. short 

presentation time). Investigation of guessing biases showed guessing towards the 

less remembered category and supported the compensatory-guessing hypothesis. 

4.1.3 Contingency-Based Guessing 

Additionally, Batchelder and Batchelder (2008) and Wegener (2000) proposed 

another metacognitive guessing hypothesis called contingency-based guessing. In 

schema-based source-monitoring tasks, contingencies often describe the ratio of 

expected and unexpected item-source pairings. For example, a 50:50 contingency 

exists if half of the items were presented with the expected source and the other half 

with the unexpected source.  

The contingency-based guessing hypothesis states that participants adjust their 

source guessing to the perceived ratio of expected and unexpected item-source 

pairings. A schema-consistent contingency (e.g., 75% expected and 25% unexpected) 

should lead to schema-consistent guessing, a schema-inconsistent contingency (e.g., 

25% expected and 75 unexpected) should lead to schema-inconsistent guessing, and a 

schema-neutral contingency (50% expected and 50% unexpected) should lead to 
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guessing on chance level. Guessing biases reflecting the contingency used in the 

respective experiment were found by Bayen and Kuhlmann (2011), Ehrenberg and 

Klauer (2005, Experiment 2), and Kuhlmann et al. (2012) supporting the contingency-

based guessing hypothesis. 

4.2 Overview of the Studies 

We tested predictions of the schema-based guessing hypothesis, compensatory-

guessing hypothesis and contingency-based guessing hypothesis in four 

experiments. The schema-based guessing hypothesis always predicts a schema-

consistent guessing bias, while the compensatory-guessing hypothesis predicts 

guessing compensating for the poor memory of one category, and the contingency-

based guessing hypothesis predicts guessing orienting on perceived contingencies.  

In Experiment 1 and 3, we found an inconsistency effect in source memory with 

better source memory for unexpected sources using the same number of schema-

consistent and schema-inconsistent item-source pairings (50:50 contingency). The 

schema-based guessing hypothesis and the compensatory-guessing hypothesis 

predict a schema-consistent guessing bias. In contrast, the contingency-based 

guessing hypothesis predicts guessing on chance level reflecting the 50:50 

contingency used in the experiments.  

In Experiment 6 and 7, we manipulated source memory towards better source 

memory for the expected source to test predictions of the schema-based and 

compensatory-guessing hypothesis. The schema-based guessing hypothesis predicts 

a schema-consistent guessing bias again, whereas the compensatory-guessing 

hypothesis predicts a schema-inconsistent guessing bias compensating for better 

source memory for expected sources. We combined a design-based approach using 

two sources in Experiment 6 with a model-based approach using three sources in 

Experiment 7. 
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4.2.1 Experiment 1 

We used Experiment 1 not only to investigate inconsistency effects but also to 

measure guessing biases. Using the 2HTSM (Bayen et al., 1996) to separate source 

memory, item memory, and guessing biases, source guessing could be investigated. 

We found schema-consistent guessing towards the expected source supporting the 

schema-based guessing hypothesis. Additionally, the compensatory-guessing 

hypothesis was supported because an inconsistency effect in source memory with 

better source memory for unexpected sources as well as a compensatory schema-

consistent guessing bias existed. In contrast, participants’ contingency perception 

reflected the true 50:50 contingency. Therefore, the contingency-based guessing 

hypothesis predicted guessing on chance level, and could not be supported. 

4.2.2 Experiment 3 

Results of Experiment 1 were replicated by Experiment 3. We found an inconsistency 

effect in source memory with better memory for unexpected sources, as well as 

schema-consistent guessing biases supporting the schema-based and compensatory-

guessing hypothesis. Contingency perception reflected the true 50:50 contingency 

again and the contingency-based guessing hypothesis could not be supported.  

Experiment 3 included an additional control condition with equally expected items. 

All guessing hypotheses predict guessing on chance level for this item type: Because 

both sources are expected for equally expected items, the schema-based guessing 

hypothesis predicts guessing on chance level; because no memory difference 

between both expected sources exist, the compensatory-guessing hypothesis predicts 

guessing on chance level due to the fact that no memory advantage for one source 

needs to be compensated; because of the 50:50 contingency, even the contingency-

based guessing hypothesis predicts guessing on chance level. In fact, we found no 

memory differences and guessing on chance level for equally expected items 

supporting all guessing hypotheses. 
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4.2.3 Experiment 6 

As the contingency-based guessing hypothesis was not supported in Experiment 1 

and 3, we concentrated on investigating schema-based guessing and compensatory 

guessing more closely. We manipulated source memory towards better source 

memory for the expected source via longer presentation time for expected sources to 

test predictions of the schema-based and compensatory-guessing hypothesis.  

Using materials of Experiment 1 and a design-based approach, we compared two 

different conditions: One condition included an “I don´t know” response option (e.g., 

Dodson, 2007; Dodson et al., 2008) for source identification. Participants could choose 

the “I don´t know” response option instead of guessing a source, when they did not 

remember the correct source. In this condition, source guessing should be low. The 

second condition did not include an “I don´t know” response option. Participants 

had to guess a source, when they did not remember the correct source. In this 

condition, source guessing should be high.  

Comparing both conditions, we examined increases in “expected source” responses 

and “unexpected source” responses for the condition without “I don´t know” 

response option. Whether greater increases in the “expected source” response option 

would show schema-consistent guessing supporting the schema-based guessing 

hypothesis, greater increases in the “unexpected source” response option would 

show schema-inconsistent guessing supporting the compensatory-guessing 

hypothesis. Equal increases in both response options would reflect guessing on 

chance level, and neither support the schema-based nor the compensatory-guessing 

hypothesis. 

Analyzing source-memory performance, we found better source memory for 

expected sources than unexpected sources. Comparing both conditions, we found 

significant greater increases in the “expected source” responses as in the “unexpected 

source” responses revealing schema-consistent guessing. In sum, we could not 
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support the compensatory-guessing hypothesis predicting schema-inconsistent 

guessing biases. Instead, schema-consistent guessing supporting the schema-based 

guessing hypothesis occurred. 

4.2.4 Experiment 7 

Because the design-based approach of Experiment 6 cannot guarantee that 

participants actually choose the “I don´t know” response option when not 

remembering the correct source and therefore reveals no pure guessing measure, we 

added Experiment 7 using a model-based data analysis. We used materials of 

Experiment 4 with “kitchen,” “bathroom,” and “nursery” as sources and expected-

kitchen, expected-bathroom, and expected-nursery objects as items. We manipulated 

again source-memory performance towards better source memory for the expected 

source than the unexpected sources using three instead of two sources.  

In fact, we found better source memory for the expected source as well as schema-

consistent instead of schema-inconsistent guessing biases. In line with Experiment 6, 

the schema-based guessing hypothesis was supported, while the compensatory-

guessing hypothesis predicting schema-inconsistent guessing was not supported. 

4.3 Discussion 

We investigated source guessing in four source-monitoring experiments by using 

material with high expectancy strength. In Experiment 1 and 3, we found an 

inconsistency effect in source memory with better source memory for unexpected 

sources, as well as a schema-consistent guessing bias. Results supported the schema-

based guessing hypothesis and the compensatory-guessing hypothesis. Because of 

memory advantages for unexpected sources, the schema-consistent guessing bias 

compensates the poor memory for expected sources. Additionally, participants’ 

contingency perception reflected the true 50:50 contingency used in Experiment 1 

and 3. In conclusion, the contingency-based guessing hypothesis predicting guessing 
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on chance level could not be supported because schema-consistent guessing instead 

of guessing on chance level existed. 

In a next step, we investigated schema-based and compensatory guessing in more 

detail. In Experiment 6 and 7, we manipulated source memory towards better source 

memory for the expected source. In conclusion, the schema-based guessing 

hypothesis predicts schema-consistent guessing whereas the compensatory-guessing 

hypothesis predicts schema-inconsistent guessing compensating for poor memory 

for unexpected sources. The design-based approach of Experiment 6 as well as the 

model-based approach of Experiment 7 revealed schema-consistent rather than 

schema-inconsistent guessing biases and supported the schema-based guessing 

hypothesis instead of the compensatory-guessing hypothesis. 

Summarizing our results, schemas and stereotypes seem to influence guessing biases 

seriously. Using material with high expectancy strength in four source-monitoring 

experiments, only the schema-based guessing hypothesis was supported in all 

experiments. Neither the compensatory-guessing hypothesis could explain results of 

Experiment 6 and 7 nor could the contingency-based guessing hypothesis explain 

results of Experiment 1 and 3. 
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5 General Discussion 

We investigated source-memory effects as well as guessing strategies in seven 

source-monitoring experiments using material with high expectancy strength. 

Concerning source-memory effects, we supported predictions of two hypotheses 

concerning influences of attention towards source-memory performance. The AEH 

proposes better source memory for unexpected sources because of attention drawn to 

unexpected information whereas the TVA proposes better source memory for 

sources with special features because of attention drawn to these sources (e.g., better 

source memory for the expected source using one expected and two unexpected 

sources).  

If no source with special feature exists, as in Experiment 1, 2, and 3 using one 

expected and one unexpected source, an inconsistency effect in source memory with 

better source memory for unexpected sources occurs as predicted by the AEH. Using 

different ratios of expected and unexpected sources (Experiment 4 and 5), the 

occurrence of inconsistency effects in source memory depends on the actual ratio of 

expected and unexpected sources. In Experiment 4, we used more unexpected than 

expected sources revealing no inconsistency effect with equal source memory for 

expected and unexpected sources as predicted by the AEH due to additional 

attention drawn to unexpected information and the TVA due to additional attention 

drawn to expected information. In contrast in Experiment 5, we used more expected 

than unexpected sources revealing an inconsistency effect with better source memory 

for unexpected sources as predicted by AEH and TVA because of additional 

attention drawn to unexpected information. 

In conclusion, inconsistency effects in source memory do not occur in general. The 

ratio of expected and unexpected sources is decisive for such memory effects. Using 

the same ratio of expected and unexpected sources as well as more expected than 

unexpected sources, inconsistency effects occur, whereas using more unexpected 
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than expected sources, no inconsistency effects but equal source memory for 

expected and unexpected sources occur. While better source memory for unexpected 

sources occurred under specific conditions, better source memory for expected 

sources did not occur without additional manipulation (e.g., longer presentation time 

for expected sources in Experiment 6). Further research may examine influences of 

different ratios of expected and unexpected sources more closely. Ratios could be 

manipulated towards two expected and four unexpected sources or one expected 

and five unexpected sources investigating source-memory performance for expected 

sources. Maybe additional attention drawn to the expected sources (as predicted by 

the TVA) exceeds additional attention drawn to many unexpected sources (as 

predicted by the AEH) revealing better source memory for expected than unexpected 

sources. 

Additionally, we investigated guessing strategies. We tested predictions of the 

schema-based guessing hypothesis proposing schema-consistent guessing, the 

compensatory-guessing hypothesis proposing guessing compensating for poor 

memory of one source category, and the contingency-based guessing hypothesis 

proposing guessing orienting on perceived contingencies.  

Results of four source-monitoring experiments supported the schema-based guessing 

hypothesis and refute both compensatory-guessing hypothesis and contingency-

based guessing hypothesis revealing schema-consistent guessing biases. The 

contingency-based guessing hypothesis could not explain schema-consistent 

guessing in Experiment 1 and 3 not reflecting the perceived 50:50 contingency. The 

compensatory-guessing hypothesis could not explain schema-consistent guessing in 

Experiment 6 and 7 not compensating for better source memory for expected sources. 

Riefer et al. (1994) and Meiser et al. (2007) found compensatory guessing using no 

schemas as well as Bayen and Kuhlmann (2011), Ehrenberg and Klauer (2005, 

Experiment 2), and Kuhlmann et al. (2012) found contingency-based guessing using 
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material with low expectancy strength. Therefore, the existence of schemas and 

strength of schema activation seem to influence guessing strategies: 

If no schema is available, compensatory guessing (Riefer et al., 1994; Meiser et al., 

2007) and contingency-based guessing (Buchner, Erdfelder, & Vaterrodt-Plünnecke, 

1995) occurs. In this case, metacognitive guessing strategies as compensating for 

memory differences or orienting on perceived contingencies are plausible. Further 

research may examine whether compensatory guessing or contingency-based 

guessing occur when both guessing strategies compete and no schema is available. 

If schemas are available, guessing strategies change. Using low expectancy strength 

indicated by overlapping and not distinct sources as well as items that are just 

somewhat unexpected and not very unexpected, schemas might be not activated that 

much. In this case, contingency-based guessing occurs if a contingency can be 

perceived, and schema-based guessing occurs if no contingency can be perceived as 

predicted by the probability matching account (Spaniol & Bayen, 2002). Therefore, 

perceived contingencies seem to provide more evidence than the low activated 

schema, and contingency-based guessing outdoes schema-based guessing if 

contingencies are available (Bayen & Kuhlmann, 2011; Kuhlmann et al., 2012; Spaniol 

& Bayen, 2002). Further research may examine if compensatory guessing occurs 

using material with low expectancy strength. In a next step, the compensatory-

guessing hypothesis and the contingency-based guessing hypothesis could be tested 

against each other when both guessing strategies compete. 

If schemas are available and high expectancy strength is used indicated by distinct 

sources as well as items that are very unexpected instead of just somewhat 

unexpected, schemas are strongly activated. In this case, schema-based guessing 

occurs instead of compensatory guessing or contingency-based guessing because the 

activated schema provides most evidence. In everyday life, schema-based guessing is 

a nearly perfect strategy because unexpected information occurs very rarely and 
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schema-consistent guessing mostly leads to correct responses. In conclusion, schema-

based guessing is the most adaptive strategy when schemas are available and 

expectancy strength is high. 

Combining results concerning source-memory effects and guessing strategies, we 

found better source memory for unexpected sources or equal source memory for 

expected and unexpected sources as well as schema-consistent guessing towards the 

expected source. “Unexpected source” responses were mainly made due to correct 

memory, whereas “expected source” responses were made due to memory and in 

large part due to guessing. In conclusion, “unexpected” responses were less 

influenced due to guessing than “expected” responses. For court testimony, these 

results suggest that unexpected descriptions of a crime scene or criminal mainly 

represent memory, whereas expected descriptions represent memory and in large 

part guessing. Therefore, unexpected testimonies are more trustworthy and useful 

than expected testimonies. 
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