Supplementary Material for Mark C. Fox, K. Anders Ericsson and Ryan Best’s article in Psychological Bulletin  “Do Procedures for Verbal Reporting of Thinking Have to be Reactive?  A Meta-Analysis and Recommendations for Best Reporting Methods.” The materials consist of think-aloud instructions by Elizabeth Kirk and K. Anders Ericsson (2001), and three Appendices. Appendix A is a list of the tasks and notes from the studies included in the meta analysis; Appendix B is a list of articles with verbalization and silent conditions excluded from the primary search along with notes on the reason for their exclusion; Appendix C is a list of articles with verbalization and silent conditions excluded from the secondary search along with notes on the reason for their exclusion.
Think-Aloud Instructions
I will start by familiarizing you with the procedure for giving verbal reports.  We are interested in knowing your thoughts as you come up with the answers to the problems in this experiment.  In order to do this, I am going to ask you to think aloud as you work on the answers to some practice questions.  What I mean by think aloud is that I want you to say your thoughts out loud from the moment you finish hearing a practice question until you say the final answer.  I would like you to talk aloud as much as you comfortably can during that time.  Don't try to plan or explain what you say.  Just act as if you are alone and speaking to yourself.  Keep talking while you are coming up with the answer to each question.  If you are silent for a long time, I'll remind you to think aloud.  Do you understand what I would like you to do?  We will begin with a practice question.  First, listen to the question, then answer it as soon as you can.  Are you ready?
	Please name ten animals that live in the zoo.
	Good.  Did you have any other thoughts as you came up with the answer to this question?  I want you to think those thoughts out loud as they occur to you.  Don't explain your thoughts to someone else!  Just say what you are thinking--even if it doesn't always seem grammatical or you're afraid that it won't make sense!  Listen to the next question and try to think of the answer as soon as you can!  Are you ready?
	What is the sixth letter after B?
Thank you.  Chances are that the letter “H” didn’t immediately occur to you after hearing the question. You probably had to go through several steps to find the answer.  Had you summarized your thinking during the last question rather than reporting the sequence of actual thoughts aloud, you might have said that you found the letter H by counting through the alphabet.  But, when people solve this problem out loud, they usually say a sequence of individual letters, such as B, then C, D, E, F, and G, before the answer H.  Because we are interested in knowing the thoughts you had as you answered the question, we wish to have the most accurate, detailed report of thoughts as possible, instead of a summary of those thoughts. 
One more point about reporting sequences of thoughts:   If I asked you “Which is the third letter following A,” you might try to think of something and come up with D.  You might remember thinking of A and then D, but feel unsure of whether some thought occurred in between.  In that case, you’d only report A and D.  Only if you are confident of a thought should you report it.   Don’t report unclear thoughts or thoughts you think that you should have while answering this kind of question—even if you didn’t.
Let's do another question.  Think aloud while you generate the answer.   Are you ready?  I'm going to show you a dot grid and ask you to tell me how many dots in the grid.
(Experimenter--Present the 27-dot grid and ask “How many dots are there”?)



                                

                                

                                



Thank you.  Can you recall any other thoughts?  Any questions?  (Experimenter:   If the subject doesn't clearly verbalize their computational steps while making the report, show the grid again and as them to restate their think aloud report as an actual account of their thoughts while answering the question.) 
Thank you.  Here is the last/another practice problem before we begin the main experiment.  (Experimenter:   At this point decide whether or not to use extra practice problems.  Ask for questions following the final practice problem.) Please remember to think aloud as you answer it.
How many months begin with the letter J?	
Thank you.  We will now begin the main experiment/do another practice problem.
EXTRA PRACTICE TRIALS
1.  What is the fifth letter before M?
Control conditions:
	Now you know how to give verbal reports.  Verbal reports are an important source of data in psychological research, but because you are in a control condition, you will not be asked to report your thoughts during this experiment. We will now discuss the actual experiment.
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	Tasks and Notes from Studies Included in Meta-Analysis

	
	
	
	

	Source
	Experiment or
 study
	Task
	Notes

	
	
	
	

	Ahlum-Heath & Di Vesta (1986)
	
	Tower-of-Hanoi
	Number of excess moves to solutions; main effect for verbalization on criterion trial. Control group is excluded because it introduces confound of no practice and no verbalization.

	Allwood (1990)
	Exp. 2
	Statistics problems
	Number of incorrect sub-steps chosen while solving the problems.

	Alvero & Austin (2006)
	Exp. 1
	Maintenance of safe body positions during assembly line simulation.
	Percentage of 30-second periods during which safe body positions are maintained. Reports data for individual participants; data for two participants are excluded from present analysis because it is unclear which group one participant was in, and another had only partial data. Participant-level data allow an effect size to be calculated that represents overall performance reflecting both the initial observation and a second observation. A dual task that occurs between observations is not included because every participant verbalized during this task.

	Anderson (1985)
	
	Predicting offer prices for firms going public
	Performance based on comparison to prices set by actual sponsoring underwriter of companies.

	Bandura et al. (1966)
	
	Imitative performance
	Number of 38 behaviors of a model that were imitated. The facilitative verbalization condition was compared to the passive observation condition.

	Bannert & Mengelkamp (2008)
	
	Knowledge test
	Accuracy on 22-item multiple choice test of material learned while verbalizing or silent. There is no report on the non-significant difference between think-aloud group and silent control so only comparison with “reflect, when prompted” group was used.

	Berardi-Coletta et al. (1995)
	Exp. 1
	Tower-of-Hanoi
	Ratio of excess to minimum moves. Effect size could only be calculated based on the reported information for a comparison of the think-aloud and control groups for the learning trials. 

	
	Exp. 2
	Katona Card Problem
	Trials to solution on transfer task. Silent control group was compared to meta-cognitive group.

	Berry & Broadbent (1990)
	Exps. 1 & 2
	River pollution simulation
	Number of pollutants tested before determining which factory was polluting the river.

	Biggs et al. (1993)
	
	Rating of three companies’ financial strength 
	Accuracy based on comparison to ratings by one of the primary international investment advisory services.

	Blackwood & Link (1968)
	
	Letter series recall
	Number of syllables recalled correctly (silent vs. alternate rehearsal).

	Bower & King (1967)
	
	Concept learning
	Errors made while classifying stimuli based on visual characteristics.

	Bowles (2008)
	
	Writing production/grammar tasks
	Accuracy of choosing correct forms for Spanish pronouns and verbs. Effect size reflects from written language production task (novel exemplars) because there is no comprehension test. Time effect size is for Spanish grammar task.

	Bowles & Leow (2005)
	
	Comprehension of Spanish text
	Effect size for accuracy reflects performance on comprehension test immediately following text for silent control and non-metacognitive condition. Effect size for time reflects the time taken to read the text for same two groups.

	Brinkman (1993)
	
	Fault diagnosis (see Rouse, 1978)a
	Number of trials to solution; used difficult task.

	Cerdán & Vidal-Abarca (2008)
	
	Comprehension of multiple texts
	Among three dependent measures, sentence verification for material presented in the texts was selected as it is similar to comprehension tasks in other studies. Effect size for time reflects time spent reading and answering questions while reading the texts (when verbalization occurred); hence, performance and time effects reflect different sub-tasks. The study included two different experimental conditions, each with both verbalization and silent groups leading to two effect size estimates.

	Chrysikou (2006)
	
	Embedded Figures Task, Alternative Categories Task, and Alternative Categories Task with critical items (top to bottom in Table 1).
	Embedded Figures Test: proportion correct at locating simple figures embedded within more complex figures. Alternative Categories Test (both versions): number of categories participants generate for simple 12 simple objects in 15 minutes. Data for effect sizes was not reported in the article and was obtained from the author’s dissertation (2006). The silent participants’ performance was compared to the think-aloud participants in the Alternative Categories Task condition.

	Chrysikou & Weisberg (2005)
	Exps. 1 & 2
	Design fluency
	Number of designs generated in 13 minutes. The verbalization group in the control condition (Exp. 1) was compared to the control condition for silent participants (Exp. 2). Effect size reflects one of the two very similar problems (the coffee cup problem was chosen because it has data from two more subjects than the bike rack problem). 

	Cooney & Ladd (1992)
	
	Multiplication problems
	Article reports analyses at the trial level (as opposed to using participant means). Effects in present analysis reflect participant means.  

	Cordón & Day (1996)
	
	Comprehension of a presented text
	Accuracy of reading comprehension test.

	
	
	Extracting the main idea during reading comprehension
	Accuracy on test assessing main idea of text.

	Coté et al. (1998)
	Exps. 1 & 2
	Reading comprehension of an easy and difficult passage
	Test of recall for difficult passage for verbalizing and silent students.

	Crain-Thoreson et al. (1997)
	
	Reading comprehension
	Number correct on four essay-style comprehension questions.

	Davis et al. (1968)
	
	Tower-of-Hanoi
	Number of excess moves to solution.

	Deffner (1989)
	
	N-term series
	Task involves ordering a number of objects based on a series of presented pair-wise order relations. Number of correct answers.

	DeShon et al. (1995)
	
	Raven’s Matrices (see Raven, 1938)
	Comparison between computer verbalization group and computer silent group. 

	Dickson et al. (2000)
	
	Firefighting computer simulation
	Percentage of landscape saved in four minutes. The “procedural verbalization” condition is compared to the silent control condition.

	de Vet & de Dreu (2006)
	Exp. 1 
	Unusual uses
	Number of uses generated in five minutes. All participants were assigned a seat in a large lecture hall equipped with an earphone and a headset for recording. Each participant was either asked to perform the tasks in silence or while “thinking aloud” (Exp. 1). In Exp. 2 participants completed the tasks in groups of 4-6 in a laboratory with individualized cubicles.

	Evans et al. (1983)
	Exp. 2
	Syllogistic reasoning
	Accuracy at true/false judgments of syllogisms. Effect size reflects total correct out of 64 possible per group. Group 3 served as verbalization condition and Group 4 served as control. 

	Fleck & Weisberg (2004)
	
	Insight problem 
	Proportions of participants who solved the problem in 10 minutes.

	Fox & Charness (2010)
	Exp. 1
	Raven’s Matrices
	

	
	
	Mental multiplication
	

	
	Exp. 2
	Raven’s Matrices
	

	Gagne & Smith (1962)
	
	Tower-of-Hanoi
	Number of moves in excess of minimum. Effect sizes reflect silent transfer to six-disk problem.

	Gilhooly et al. (2007) 
	Exp. 1
	Unusual uses
	Number of uses generated for six items with a two minute time limit for each item. 

	Gilhooly et al. (2010)
	
	Non-insight spatial problems 
	Proportion of correct solutions generated within a 4 minute period available for each problem. Non-insight spatial problems were randomly chosen to represent the sample.

	Gilhooly et al. (1999)
	
	Tower-of-London
	Number of moves to solution. Necessary data obtained via email from first author.

	Hamel & Elshout (2000)
	Exps. 1, 2, 3, & 4
	Five Balls Puzzle
	Number of moves to solve puzzle. Participants solved the problem while verbalizing (Exp. 1) and similarly in Exp 2 (while unobtrusive recording of actual moves) and with a post-test (Exp 3). All these participants’ performance was compared to a group of silent control participants solving the problem (Exp. 4).

	Hegarty et al. (2005)
	Exp. 2
	Mechanical reasoning
	Accuracy of inferences about how components move in a mechanical drawing when they are manipulated in a specified way. Performance differences between think-aloud and silent participants were simply reported as non-significant and could thus not be entered in the analysis. Information about solution times for the groups were reported and entered in the analysis.

	Henry et al. (1989)
	
	Computer simulation of medical patients
	Objective scoring of care for simulated patient. Extracted effect size reflects proficiency (an alternative measure of efficiency had a comparable effect size).

	Hertzum et al. (2009)
	
	Website search
	Proportion of requested facts that were accurately obtained from the websites and the time to complete the task for the classic think-aloud and silent conditions.

	Karahasanovic´, et al. (2009)
	
	Modification and comprehension of Computer programs
	Correctness of modified programs and the time to complete Tasks 1 and 2 for think-aloud and silent groups.

	Karpf & Levine (1971)
	
	Discrimination learning
	Number of problems solved correctly.

	Kellogg & Holley (1983)
	
	Concept-identification task
	Number of correct classifications. Comparison is between 100 percent and zero percent verbalization conditions.

	Kim (2002)
	Exp. 1
	Raven’s Matrices
	Exps. 2 & 3 confound order with verbalization in within-subject designs.

	Kim (2008)
	Exp. 3
	Raven’s Matrices
	Exp. 1 is excluded because order is confounded with verbalization. Exp. 2 is excluded because the main effect for verbalization cannot be calculated based on repeated measures F-statistic, and the use of a problematic performance measure, where participants could only advance to a new problem after choosing the correct answer for the current problem. However participants were allowed to generate, multiple responses until they found the correct one, and thus guessing could not be monitored and prevented in the silent condition. 

	Knoblich & Rhenius (1995)
	
	Dynamic system
	Average deviation from recommended set point. Task entailed keeping dynamic system at a set point based on delayed feedback.

	Laing & Kamhi (2002)
	
	Reading comprehension
	Number of questions answered correctly

	Leow & Morgan-Short (2004)
	
	Comprehension of text in Spanish
	Think-aloud and silent participants were given a comprehension test immediately after completing reading the text.

	McGeorge & Burton (1989)
	Exp. 1
	Sugar factory computer simulation from Berry & Broadbent (1984)
	Number of production outputs within +/- 1000 lbs of the target. Verbalization is manipulated on trial 3.

	Nakabayashi & Burton (2008)
	Exps. 1 & 2
	Face recognition
	Effect size reflects d', which reflects information from hits, misses, correct rejections, and false alarms. The performance in the control condition in Exp 1 is compared to the verbalizing condition in Exp 2. Experiment 3 could not be used because verbalization is compared to a condition with finger-tapping and articulatory suppression.

	Norris (1990)
	
	Critical thinking measured by Test on Appraising Observations (Norris & King, 1983)
	Test score for items 1-15 when type and amount of verbalizing was manipulated. Effect size reflects difference between thinking aloud and silent control condition.   

	Perfect & Dasgupta (1997)
	
	Recognition memory for words and non-words
	In this study participants in the verbalizing condition were asked to say to-be-remembered words aloud and go back for items that they had recollected to describe what they had remembered. Data obtained via email from first author.

	Reber & Kotovsky (1997)
	Exps. 3 & 4
	Balls and Boxes Puzzle
	Number of moves for Trial 1 performance (Trial 2 could not be compared). Compared performance of participants verbalizing in Experiment 4 to that of silent control participants in Group A from Experiment 3.

	Rehfeldt et al. (1998)
	
	Conditional discrimination learning
	Accuracy at test of learning for participants who either thought aloud during learning or were silent. 

	Reid & Pinard (1985)
	
	Concept formation following Bruner, Goodnow, and Austin (1956)
	The number of instances viewed prior to identifying concept for the third phase of the study. Participants in the verbalizing condition were required “to state explicitly the reasons underlying each of the steps” (p. 325). 

	Rhenius & Heydemann (1984)
	
	Raven’s Matrices
	Performance on most difficult version for which accuracy and time were available was submitted to analysis.

	Robinson (2001)
	
	Subtraction problems
	All grades combined to calculate main effects. Concurrent verbalization condition was compared to silent control condition.

	Rossomondo (2007)
	
	Comprehension of text in Spanish
	Silent and think-aloud groups took a comprehension test in English immediately after reading the Spanish text.

	Sachs & Polio (2007)
	Studies 1 & 2
	Revising their English text in response to feedback by non-native English speakers
	Number of improvements of written text. The two conditions compared only differ with respect to think-aloud instructions. There is no comprehension test.

	Sanz et al. (2009)
	Exps. 1 & 2
	Language learning in Latin 
	Out of three dependent variables the grammaticality judgments during the post test were selected for analysis, but none of the three dependent variables had significant effects with verbalizing condition or its interaction with pre and post-testing. No data on time taken to complete learning task when verbalization manipulation was in effect.

	Schooler et al. (1993)
	Exp. 4
	Insight and other various problems
	Proportion of seven problems solved correctly with six minutes allotted per problem. Only Experiments 3 and 4 use overt verbalization and only Experiment 4 provides necessary statistics for calculating effect size.

	Schweiger (1983)
	
	Computer business game
	Composite score reflects market share of company in its industry late in the simulation. Effect size for performance during early part of simulation was comparable.

	Short et al. (1991a)
	Study 1 & 2
	Spatial analogies
	Study 1 uses Trial 2 assessment; Study 3 was not included because it confounded verbalization instructions with order of presentation.

	Stinessen (1985)
	
	Tower-of-Hanoi
	Number of errors; combined number for four trials. A silent control condition is compared to a condition, where participants “were required to give reasons for every move they made with disc 1” (Stinessen, 1985, p. 344)

	Van den Haak et al. (2003)
	
	Computer library search 
	Number of search tasks completed successfully. Compared concurrent group to a control group that was after the end of the experimental tasks unexpectedly asked to give retrospective reports in response to a video recording of the performance of the experimental tasks. 

	Van den Haak et al. (2004)
	
	Computer library search 
	Number of search tasks completed successfully. Compared concurrent group to a control group that, after the end of the experimental tasks, was unexpectedly asked to give retrospective reports in response to a video recording of the performance of the experimental tasks.

	Williams & Davids (1997)
	Exps. 1 & 2
	Anticipation of outcome of offensive play in soccer 
	Proportion of incorrect prediction of position of the soccer ball.

	Wulfert et al. (1994)
	
	Discrimination learning
	Number of trials needed to classify stimuli correctly on 20 consecutive trials. 

	
	
	
	

	Note. Performance criteria for lesser-known tasks and information on which DVs were selected can be found in the “Notes” column. Unless otherwise specified, criterion for performance is accuracy (number or proportion correct).
aRouse, W. B. (1978). Human problem solving in a fault diagnosis task. IEEE Transactions on Systems, Man, & Cybernetics, 8, 258–271. doi:10.1109/TSMC.1978.4309946
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	Articles with Verbalization and Silent Conditions Excluded from Primary Search 
	 

	
	
	
	
	
	

	Article
	Procedure
	
	Comparison
	Reason for exclusion
	Compatibility

	
	
	
	
	
	

	Allwood & Montgomery (1987)
	Think-aloud
	
	Yes
	Confound: silent group performs an additional judgment task during general knowledge test.
	Compatible

	Anderson (1974)
	Explanatory
	
	Yes*
	Extraction: p < .05
	Compatible

	Ayres (2001)
	Explanatory
	
	No
	Confound/extraction: different problems are used in silent (Exp. 1) and verbalization (Exp. 2) groups; overall error rate is not reported for verbalization condition.
	NA

	Biehal & Chakravarti (1989)

	Explanatorya

	
	Yes*
	Performance: task entailed choosing between 8 pocket calculators.
	 No effect of verbalization on                    decision outcomes; compatible.

	Bisanz et al. (1984)
	Explanatory
	
	No
	Confound/extraction: verbalization participants (Exp. 2) were chosen for labeling all analogies false in silent condition (Exp. 1) and a retrospective reporting method is used; overall data are not reported for verbalization condition.
	NA

	Blanc et al. (2008)
	Explanatory
	
	No
	Performance/extraction: participants judge veracity of statements that appear at the end of a news report, but judgments cannot be incorrect because statements are both true and false with respect to different sentences in the news report; descriptives are not presented for silent condition (Exp. 1).
	SPR

	Brown (1995)
	Think-aloud
	
	No
	Extraction: means are reported without SDs.
	Compatible

	Carpenter et al. (2006)
	Think-aloud
	
	No
	Extraction: does not report data for verbalization and silent groups.
	NA

	Chun (2001)	
	Explanatory
	
	No
	Extraction: reports means without SDs
	NA

	Cook (2006)
	Explanatory
	
	Yes
	Confound: task was administered by computer to silent participants (Exp. 1) and with cards to verbalization participants (Exp. 2).
	Compatible

	Cooper & Sweller (1987)
	Unspecified
	
	No
	Extraction: accuracy data are not reported for verbalization condition (Exp. 3).
	NA

	Dhar & Sherman (1996)

	Think-aloud
	
	No
	Performance/extraction: consumer decision making task; does not report descriptives for verbalization condition (Exp. 3).
	Compatible

	de Mul & van Oostendorp (1996)
	Think-aloud
	
	No
	Confound/extraction: verbalization condition (first half of Exp. 3) performs fewer tasks than silent condition (Exp. 2). 
	NA

	Erber & Fiske (1984)

	Think-aloud
	
	Yes
	Performance: person perception task entails judging whether statements about a confederate are true (Exp. 2); reports that differences are non-significant without test statistic.
	Compatible

	Gilhooly et al. (1988)
	Think-aloud
	
	Yes
	Confound/extraction: participants in verbalization condition (Exp. 2), have to point at maps while thinking aloud during a map learning task, but silent participants do not have to do this; no significant differences between conditions are reported.
	Compatible

	Guttentag (1995)
	Think-aloud
	
	No
	Confound/extraction: items in memory task were presented at faster rate in both visual and auditory modalities in silent condition (Exp. 1); items were presented slower and only in auditory modality in verbalization condition (Exp. 2). SDs for recall are not reported. 
	NA

	Harrison et al. (1996)

	Think-aloud
	
	Yes
	Performance: study collected data on fairness ratings.
	Compatible

	Hoc & Leplat (1983)
	Think-aloud
	
	No
	Extraction: effect sizes could not be calculated because alternative statistical methods (fiducial inferences) were used.
	Compatible

	Kobayashi (2007)

	Think-aloud
	
	No
	Confound/performance/extraction: time limit in silent condition (Exp.1), but not verbalization condition Exp. 2); assessed participants’ preparatory behavior while reading text used as a reference for writing an essay (note-taking, underlining etc.). 
	NA

	Kozhevnikov et al. (2007)
	Think-aloud
	
	SPR
	Confound/extraction: problems were presented in open-ended format in verbalization condition (Experiment 2), and multiple choice in silent condition (Experiment 1); overall performance for verbalization condition is not reported.
	NA

	Kuusela & Pallab (2000)

	Think-aloud
	
	Noa
	Performance/extraction: selection of homeowner’s insurance policy.
	NA

	Lane & Schooler (2004)
	Explanatory
	
	Yes*
	Performance: participants initially read a set of 16 stories and were then read additional stories and indicated if there had been an analogous story presented in the first set. The participants in verbalizing condition in these two experiments—retrieved an inappropriate analogy—thus responded incorrectly in 82% and around 79% of the cases (estimated from Figure 1), whereas the participants in the silent condition responded incorrectly in 37% and about 47% (estimated from Figure 1). We felt that this very high error rates suggested that the majority of participants in this experiment had not understood the instructions.
	Participants in verbalization conditions of both Exp. 1 and 2 recalled a larger number of analogies.


	Leahy & Sweller (2004)
	Explanatory
	
	No
	Confound/extraction: one question is used in silent condition (Exp.2) that is not used in verbalization condition (Exp. 3). 
	NA

	Leighton et al. (1999)
	Think-aloud
	
	No
	Confound/extraction: highly verbal participants were chosen for verbalization group. 
	NA

	Meloy & Russo (2004)

	Think-aloud
	
	SPR
	Performance/extraction: participants in Study 2a (silent condition) and 2b (verbalization condition) made decisions involving academic courses and promotions of employees. 
	Compatible

	Montgomery et al. (1994)
	Think-aloud
	
	Yes
	Performance: study assessed preferences for jobs, meals, teachers, etc.
	Compatible

	Paxton (2002)
	Think-aloud
	
	No
	Performance/extraction: task was to write historical essay but no data are reported on differences in essay quality between silent and verbalization groups. 
	NA

	Ranyard & Abdel-Nabi (1993)

	Think-aloud
	
	Yes
	Performance: decision study about purchasing jacket and calculator.
	Compatible

	Russo et al. (1989)
	Think-aloud
	
	Yes*
	Extraction: p < .05
	Reactivity of performance was associated with verbalization on two of four tasks (negative effect for addition and positive effect for gambles).

	Seibert & Ellis (1991)
	Think-aloud
	
	No
	Extraction: does not report SDs.
	Compatible

	Selart et al. (1998)
	Think-aloud
	
	Yes
	Performance: medical treatment decisions without any objectively correct alternatives
	Compatible

	Short et al. (1991b)
	Explanatory
	
	Yes*
	Confound: verbalization always occurs after silent condition in within-subject design.
	Compatible

	Smith & Sloman (1994)

	Unspecified
	
	Yes
	Confound/Performance: silent condition conducted with a computer (Exp. 1) and verbalization condition used cards presented by experimenter; participants categorize a description of an object as one of two alternative categories without any correct answers.
	NA

	Svenson & Karlsson (1986)

	Unspecified
	
	SPR
	Confound/extraction: some items used in silent group (Exp. 2) were not used in verbalization group (Exp. 3); does not report SDs.
	NA

	van Oostendorp & de Mul (1999)
	Think-aloud
	
	No
	Confound/extraction: participants verbalize during first 6 of 12 tasks and solve the last six tasks silently in a within-subject manipulation; performance in verbalization and silent conditions cannot be compared because the tasks are different.
	NA

	Whitten & Leonard (1981)
	Think-aloud
	
	Yes*
	Confound: only in the verbalization condition were participants asked to verify the correctness of their recall. The recall procedure also differed for the silent and the verbalizing participants; silent condition (Exp. 1) involved testing participants in groups of up to 10 students, but verbalization condition (Exp. 2) involved individual testing and recall of school teachers’ names. 
	Think-aloud participants were less able to recall all of their teachers’ names; however, the accuracy of the participants’ recall in the silent condition was not checked.

	

	Note. Comparison = At least one DV is compared across verbalization and silent conditions in the article, or can be compared based on information given; Confound = verbalization was not the only factor manipulated between conditions; Extraction = information was unavailable for extracting an effect size (when applicable, specific missing information and limits on effect size reflecting upper or lower values of F-ratios, p-values, and so forth are presented, e.g., p < .05; unless specific missing information is noted, the study does not report usable overall performance data for verbalization and silent groups and/or does not address the possibility of differences between these groups); Compatible = findings are compatible with present analysis in that think-aloud procedures are associated with only minor differences between verbalization groups (except for increases in time), and explanatory procedures improve performance (compatibility is based on overall results as opposed to any single DV and does not necessarily reflect significance tests); SPR = Verbalization and silent are not compared to one another, but show a similar pattern of results across additional manipulations; NA = Compatibility of findings with present analysis cannot be established. 
a See Ericsson and Simon (1993, p. xxv.).
*Significant difference between verbalization and silent conditions (p < .05) is either reported or can be inferred based on other information for one or more DVs (excluding time).
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	Representative Sample of Articles with Verbalization and Silent Conditions Excluded from Secondary Search
	 

	
	
	
	
	
	

	Article
	Procedure
	
	Comparison
	Reason for exclusion
	Compatibility

	
	
	
	
	
	

	Berry & Broadbent (1984)
	Explanatory
	
	No
	Extraction: reports means without SDs.
	Compatible

	Berry & Broadbent (1987)
	Explanatory
	
	No
	Extraction: reports means without SDs.
	Compatible

	Brehmer (1974)
	Explanatory
	
	Yes
	Extraction: reports non-significance without providing p-value.
	Prompted explanations did not enhance performance.

	Brunk et al. (1958)
	Think-aloud
	
	No
	No pure silent group/extraction: think-aloud and explanatory (Condition 3) are compared to explanatory (Condition 1); performance data for the task (PAMS test) are not reported.
	NA

	Davies (2000)
	Explanatory
	
	Yes*
	Confound: participants must press a key to indicate a judgment in silent conditions but do not do so in verbalization conditions.
	Compatible

	Fernández-Ballesteros & Manning (1984)
	Explanatory
	
	Yes
	Confound/extraction: first six of 12 trials are silent for all participants; reports means without SDs.
	No difference in performance between groups.

	Flaherty (1974)
	Think-aloud
	
	Yes
	Extraction: F < 1
	Compatible

	Hagafors & Brehmer (1983)
	Explanatory
	
	Yes*
	Performance/extraction: DV of consistency does not directly reflect performance; reported F-ratio cannot be used because it represents interaction of verbalization and other factors.
	Na

	Kazdin (1976)
	Unspecified
	
	Yes
	Performance/extraction: assertiveness training study assessed efficacy of imagining hypothetical scenarios under silent (covert modeling) or verbalization (covert modeling plus verbalization) conditions.
	No effect of verbalization was found.

	Loxterman et al. (1994)
	Directed
	
	Yes*
	Confound: text during reading task was altered in verbalization condition to facilitate verbalization.
	Verbalization participants answered text-related questions more accurately in two studies.

	Merz (1969)
	Explanatory
	
	Yes*
	No pure silent group; participants in closest control condition are instructed to verbalize mentally.
	Compatible

	Ransdell (1995)
	Think-aloud
	
	Yes*
	Performance: DVs for writing task do not directly reflect performance based on instructions given to participants.
	Results suggest that thinking aloud slows word-processing.

	Ray (1957)
	Explanatory
	
	Yes*
	Extraction: p < .05
	Compatible

	Smead et al. (1981)
	Think-aloud
	
	Yes
	Performance: participants chose between six coffee makers.
	Compatible

	Weisberg & Suls (1973)
	Think-aloud
	
	Yes
	Confound: think-aloud participants (Exp. 3) are given different materials than silent groups in the other experiments.
	Compatible

	Wilder & Harvey (1971)
	Explanatory
	
	Yes*
	Extraction: reports means without SDs.	
	Compatible

	

	Note. Comparison = At least one DV is compared across verbalization and silent conditions in the article, or can be compared based on information given; Confound = verbalization was not the only factor manipulated between conditions; Extraction = information was unavailable for extracting an effect size (when applicable, specific missing information and limits on effect size reflecting upper or lower values of F-ratios, p-values, and so forth are presented, e.g., p < .05); Compatible = findings are compatible with present analysis in that think-aloud procedures are associated with only minor differences between verbalization groups (except for increases in time), and explanatory procedures improve performance (compatibility is based on overall results as opposed to any single DV and does not necessarily reflect significance tests).
*Significant difference between verbalization and silent conditions (p < .05) is either reported or can be inferred based on other information for one or more DVs (excluding time).
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Overview
This guide is a supplement to Do Procedures for Verbal Reporting of Thinking Have to be Reactive? A Meta-Analysis and Recommendations for Best Reporting Methods by M. C. Fox, K. Anders Ericsson, and R. Best. It is a resource that allows readers examine our classifications of verbalization procedures and consider alternative classifications. 
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[bookmark: _Toc256526313]Classification criteria of Fox, Ericsson, and Best (in press)
Verbal reporting procedures were coded as think-aloud, explanatory, directed, or unspecified, based on the information given. It is important to note that the raters often relied on paraphrases in the methods sections when the actual instructions given to participants were not provided. In these cases, the raters coded procedures as unspecified when they deemed the information insufficient. 
Procedures were coded think-aloud when participants were instructed to merely “think aloud” and/or verbalize their thoughts; however, the words “think aloud” or “think-aloud” were only used as cues for classification when they appeared in the part of method section where instructions are presented (e.g., “subjects were asked to think aloud…”) and no other information was available since these words are occasionally used to describe explanatory verbalization (e.g., Short et al., 1991a; 1991b).2 In several cases, the method sections do not clearly indicate think-aloud, but the second author was able to verify that a think-aloud was used based on previous communications (e.g., Kim, 2002; 2008; Rhenius & Heydemann, 1984). In these cases, procedures were classified as think-aloud. Procedures that instructed participants to verbalize interpretations of behavior, mental processes, or demands of the task ruled out classification as think-aloud.
Procedures were coded as explanatory when participants were asked to explain or describe while verbalizing or were more generally instructed to interpret how they were performing the task.
Procedures were classified as directed if they were not explanatory, but demanded that specific information be verbalized, induced participants to filter verbalizations (e.g., only verbalize certain words), or demanded non-normative behavior in addition to verbalization itself.
[bookmark: _Toc256526314]
Study Procedures
Note: unless otherwise specified, the following passages are quoted verbatim from each article and are largely preserved in original form, including italics. Passages relevant to procedures that are not included in the meta-analysis are omitted in some cases. Some passages are extracted from sections of articles other than method sections. Comments of Fox, Ericsson, and Best (under review) are in bold. 
Ahlum-Heath & Di Vesta (1986); explanatory: The verbalization variable was manipulated as in Gagne and Smith (1962), with slight modification. Participants in the verbalization treatments stated, prior to each move, where each disc was to be moved (an “if” statement as in “if this disk is moved from Peg x to Peg  y…”)as well as why the location was chosen (a then statement as in “then these conditions, effects, or subgoals will be achieved”). The important facets of verbalization were (1) I occurred before any move was taken, and (2) a reason for the move was to be stated. This manipulation was monitored carefully by the experimenter. The verbal practice component of the experiment entailed the successive solution of the two-, three-, four, and five-disk problems, while verbalizing. In the treatment combining verbal practice and nonverbal criterion (VP-NVC), the participant was informed that when the six-disk problem was administered, verbalization was no longer required and he/she should just go ahead with the solution as efficiently as possible.
The participants in the verbal practice and verbal criterion (VP-VC) group were instructed that, throughout the sequence of problems (two-disk to six-disk problems), they would be required to state where the disk was to be moved and the reasons(s) for the move prior to making each move as described above. 
Allwood (1990); explanatory: After this point the instructions to the experimental group were as follows (in translation from Swedish): “…After this, please tell me which formula or formulae you consider using to solve this part of the problem. Before you decide finally which formula to use please give me a careful justification showing that the formula or the way you intend to use it is the correct one. The justification for your choice of formula should thus not be of the type “this formula is the best” or “this formula seems to be correct”, but the justification should proceed from the meaning of the components of the formula and what you want to achieve. Accordingly, the justification should, based on the meaning of the components of the formula, make clear why you think the formula is the correct one to use.” The control group was not given any instructions corresponding to this part…
While attempting to solve the problems, the subjects in the experimental group were, in addition, occasionally asked to justify their choice of solution method. An analysis showed that the experimenter intervened to remind the subject to justify his or her solution equally often for correct and erroneous choices, 46% of all correct choices and 44% of all erroneous choices.
Alvero & Austin (2006); think-aloud: Those in the talk-aloud group were trained to talk aloud by completing a practice session and were instructed to talk aloud during all phases of the study. Participants assigned to the silent group participated throughout the study without talking aloud during sessions.
Participants in the talk-aloud group were trained on how to talk or “think” aloud using a slightly modified version of the standard think-aloud instructions developed by Ericsson and Simon (1993). The standard procedures developed by Ericsson and Simon require participants to practice talking aloud while solving a set of problems. The nature of the task used in this experiment required participants to follow a set of instructions (place beads on a thread in a specific color sequence), therefore, the talk-aloud training procedures involved presenting participants with various sets of instructions (e.g., placing papers in a specific order, sorting objects into containers, etc.) and asking them to practice talking aloud while following the set of instructions. The researcher prompted participants to continue talking aloud if they were silent for more than 5 seconds during the training. Participants practiced this procedure until they reported feeling comfortable talking aloud throughout the session and did not require any prompts by the researcher. A two-way beeping device was placed in the observation room during the session. The student investigator “beeped” the device if participants were silent for more than 5 seconds to remind them to continue talking aloud.
Anderson (1985); unspecified: Subjects were given the following instructions for the experimental task:  
Please estimate the offer price of each case study firm. The problem is not concerned with the bid-ask spread; only the price suggested by the sponsoring underwriter, prior to receipt of information from the order book, is important. You may submit a range of prices of up to $2. The midpoint of the range will be considered the point estimate. Please use whatever method you would normally use to assess firms to address this problem. Please be as accurate as possible in assigning a price. The three most accurate subjects will be awarded compensation beyond the amounts agreed upon in advance. You have as long as you think is necessary to complete this task. Please address the cases in the order in which they are given to you. You will be informed as to where your overall accuracy level was relative to all participants. This information will be confidential. You may assume in each case that management is competent, that there is ongoing research and development, and that the audit report gives a clean (fairly presented) opinion. 
Each subject completed a practice cryptarithmetic problem under verbalization instructions prior to completing the verbal portion of the experimental task. After completing the experimental task, each subject completed a debriefing questionnaire. Subjects were paid $5 (students) or $10 (CFAs, etc.) an hour for participating; they could also earn up to $40 more by being more accurate. All subjects were informed in advance of the incentives. 
Bandura (1965): The Ss in the facilitative symbolization group were instructed to verbalize every action of the model as it was being performed in the movie…The Ss in the passive observation group were instructed simply to pay close attention to the movie.
Bannert & Mengelkamp (2008); explanatory: Students in the group referred to as the reflection when prompted group (n2=24) were prompted at each navigation step in the hypermedia system to name the reasons why they had chosen this specific information node out loud, whereas the control group (n3=22) learned silently, i.e. without reflection prompting and without thinking aloud.
Berardi-Coletta et al. (1995); Exp. 1; think-aloud: The think-aloud group was instructed to simply “think out loud while you are solving this problem. Try to keep talking as much as you can so that I can hear what you are thinking about as you solve the problem.” Subjects were prompted to “keep talking,” if they were silent for more than a few seconds. The silent-control group was given no additional instructions.
Berardi-Coletta et al. (1995); Exp. 2; explanatory: The metacognitive group was asked one of the following questions, according to whichever seemed most appropriate at the time (according to the described conditions):
1. What are you thinking about in terms of starting to solve this problem? (at the beginning of a trial).
2. How are you deciding on a way to work out the order for the cards? (or How are you working out the order for the cards?) (as they paused in writing down their solution).
3. How did you decide that this needed to be changed? (if they changed their solution attempt, i.e., erasing, switching the order, rewriting the order).
4. How are you deciding are you deciding what went wrong? (following an unsuccessful trial).
The silent-control group was given no additional instructions.
	Berry & Broadbent (1990); explanatory: The procedure was the same as in the previous experiment with the exception that subjects in both groups were asked to verbalize concurrently while carrying out the task. They were told to state why they were testing for the particular pollutants which they chose. 
	Biggs et al. (1993); think-aloud: If the prescriptions of Ericsson and Simon’s theory are followed, there should be no significant difference in process between experimental conditions with and without verbalization, all other things being equal… In the COMPUTER condition, subjects accessed information with the computer software (Search Monitor)… In the BOTH condition, subjects used Search Monitor and were asked to “think aloud.”
	Blackwood & Link (1968); Directed: Alternate rehearsal. The differential punishment for low rate schedule was not in effect; thus, the S was not was not forced to talk during the retention interval. It was assued that under this silent rehearsal condition the trigram would be covertly rehearsed.
Silent rehearsal. The S was “forced” to talk at high stable rates by scheduling point losses contingent upon slow rates. The S was required to recite random numbers and rehearsal was permitted between random numbers with the condition that at least one random number must be emitted between each two trigram responses. The result was a high rate of vocalization similar to the following: “ZBX, 36, ZBX, 72, ZBX, 21, 58, ZBX,…” etc. It was assumed that generating random numbers would prevent covert rehearsal between overt CCC responses.
	Bower & King (1967); explanatory: Half the Ss were required to verbalize hypotheses before making classification responses while the other half were not. 
Bowles (2008); think-aloud: In this experiment I am interested in what you think about when you complete these tasks. In order to find out, I am going to ask you to THINK ALOUD as you work through the mazes. What I mean by “think aloud” is that I want you to verbalize your thoughts the entire time you are working on the tasks. I would like you to talk CONSTANTLY. Do not plan out what you are saying or explain what you’re saying. Just act as if you are alone in the room talking to yourself while you complete the tasks. What is most important is that you keep talking throughout and talk clearly into the microphone. You may speak in English. Just say whatever passes through your mind as you complete the tasks.
Bowles & Leow (2005); think-aloud: As you read the article and answer the questions, please think your thoughts aloud. That is, say whatever passes through your mind while you read and answer the questions. You may speak in either English or Spanish.
Brinkman (1993); think-aloud: He also studied a written verbalization instruction which had been adapted from the recommendations provided b Ericsson and Simon (1984: 375-379). Then, the subject made four paper and pencil exercises to test his understanding of the task. Finally, he solved four computer-administered practice problems of which the first two had to be done in silence, the third one under concurrent verbalization and the last one under retrospective verbalization.
Cerdán & Vidal-Abarca (2008): Ericsson and Simon (1980, 1993) argued that participants can generate verbalizations subordinated to task-driven cognitive processes without changing the sequence of their thoughts and slowing down only moderately due to the additional verbalization…In the first session the training also emphasized that students should read aloud the textual paragraphs and simultaneously say whatever came to their minds during this performance. Students were invited to sit in front of the computer and were given a headphone with a microphone to record their verbalizations. We told them to say aloud whatever crossed their minds while reading the texts and answering the questions, but without making an extra effort to verbalize, as they should say aloud only naturally appearing thoughts that occurred while performing the task. We indicated to students that they were expected to verbalize (a) after reading each of the text paragraphs of the documents; (b) while moving through the software (i.e., changing from one document to another and going from the text screen to the question-answering screen); and (c) before, during, or after reading the questions and writing the answers. Then one of the authors modeled the think-aloud procedure for 5 min using different types of verbalizations, such as those implying repetition, paraphrases, or inferences.
Chrysikou (2006); think-aloud (modified from Perkins, 1981; p. 33): Say whatever’s on your mind. Don’t hold back hunches, guesses, wild ideas, images, plans or goals. Speak as continuously as possible. Say something at least once every five seconds, even if only, “I’m drawing a blank.” Make sure that your voice is clear and loud enough to be heard. Watch for your voice dropping as you become involved. If you’re reading the problem initially, or go back to read part(s) or the entire problem again, be sure to read the problem aloud. If you are thinking about the same idea over and over, please talk about that idea over and over. Don’t worry about complete sentences or eloquence. Don’t over explain or justify. Analyze no more than you would normally. Your thinking and talking should go together. Get into the pattern of saying what you’re thinking about now, not of thinking for a while and then describing your thoughts. Think of this as if you were at home, alone, working on a very difficult problem, and trying to talk yourself through the problem.
Chrysikou & Weisberg (2005); directed (adapted from Perkins, 1981; p. 33): While solving the problems you will be encouraged to think aloud. When thinking aloud you should do the following: Say whatever’s on your mind. Do not hold back hunches, guesses, wild ideas, images, plans or goals. Speak as continuously as possible. Try to say something at least once every five seconds. Speak audibly. Watch for your voice dropping as you become involved. Do not worry about complete sentences or eloquence. Do not over explain or justify. Analyze no more than you would normally. Do not elaborate on past events. Get into the pattern of saying what you are thinking about now, not of thinking for a while and then describing your thoughts. Though the experimenter is present you are not talking to the experimenter. Instead, you are to perform this task as if you are talking aloud to yourself.
Cooney & Ladd (1992); explanatory: Students in the no report condition were instructed to respond to each problem as quickly and accurately as possible…In the concurrent report condition, the experimenter instructed students to tell how they would solve the problem as soon as it appeared on the screen.
Cordón & Day (1996); think-aloud: Students were told I'm going to ask you to think aloud while you read something. I don't mean that I want you to describe what you're thinking—I just want to hear your thoughts as you work. As an example, I'm going to think aloud while I do this math problem.
The Problem: 5467 + 3559
O.K., let's see, 7 plus 9 is 16, write 6, carry the 1, 6 and 5 is 11, plus 1 is 12, carry that 1, 4 and 5, 9, so that's 10, so I'll carry the 1 and get 9. That's 9026. (writing numbers while calculating)
Now you do one: 345 X 51
(If student does not give enough information, some gentle prodding is provided: Please try to tell me everything as it goes through your mind.) Students were then told: O.K., now I want you to try the same thing, thinking out loud, while you do something else. 
Standardized condition only: Do you remember having to take achievement tests? They always give you a reading comprehension test, where you have to answer questions about a passage. I want you to take part of one of those tests now, except that I'd like you to think out loud while you take it. Whatever goes through your mind, whether it's what you're reading or what you're doing to answer a question, I'd like you to say out loud. When I say go, open the booklet and begin. There is a time limit, so please work quickly. 
Main idea condition: This time, I'd like you to think out loud while you do some reading. I'm going to give you several passages. What I want you to do is take as much time as you need, and tell me the main idea of each one. I want you to think out loud as you do this. Whatever goes through your mind, even if it's just you reading, I'd like you to say out loud.
Coté et al. (1998): explanatory: Instructions for the think-aloud procedure explained that the experimenter wanted to find out about the way children read and about what makes some passages hard to read and others passages easier to read. The children were asked to talk aloud and say everything they could about how they were reading the passage, what they were doing, and what they were thinking after each sentence. The experimenter told them that to help them think out loud, they would be probed occasionally with questions like “What are you thinking?” or “Was there anything hard about that?” 
We especially emphasized that we wanted them to report anything they were having trouble understanding or anything that made the passage difficulty to understand. Students who did not comment spontaneously or whose comments required clarification were probed when necessary with neutral wh-questions or with questions using the students’ own words, as suggested by other researchers working with children (e.g., Garner, 1987a). For example, if the student said “I don’t really get this” and fell silent, the experimenter would wait a moment and the probe with “What don’t you really get?” or “Why don’t you really get this?” The goal was to prompt the children to verbalize their thoughts without cuing their responses. In addition, whenever children went back to reread information, they were asked to talk about what they were doing and why. When they got to the end of the passage the first time and indicated that they were finished reading, participants were asked if they thought they understood and remembered the passage well enough to do a report on it for their peers. They were allowed to read through any or all of the passage again as they wished.
Crain-Thoreson et al. (1997); directed: The experimenter first demonstrated the think-aloud procedure for the first two paragraphs of an unmarked training passage, modelling sample comments according to a fixed script. A variety of comment types were modelled to avoid creating a set for a particular type of comment. The experimenter prompted the participant to comment on the remainder of that passage if necessary to elicit a minimum of five think-aloud comments for every 250 words (see Hare & Smith, 1982; Pritchard, 1990). Few prompts were necessary and all participants met this criterion before proceeding to the next phase of training. The second training passage was marked so no prompts were necessary. After completion of the training phase, the participant was asked to read one marked think-aloud passage, one unmarked think-aloud passage, and a control passage. These passages were read aloud by participants. Reading aloud is a standard part of the think-aloud procedure because it facilitates the contextualization of readers' comments and makes rereadings overt. Participants were also instructed to read the control passage aloud so that the major difference between think-aloud and control was whether or not the reader stopped to comment while reading. Prior to reading each passage, participants were informed of the topic and asked what they knew about that topic (“This passage is about . What do you know about ?”) to assess prior knowledge about the content of the passage. These responses were audiotaped for later transcription and coding. After reading each passage, participants provided written responses to the four comprehension questions. They did not have access to the passage while answering the questions. The participants' oral reading of each passage and their think-aloud comments were audiorecorded for later transcription. 
	Davis et al. (1968); Explanatory: In the verbalization conditions subjects were instructed to search for a general principle while working; stating reasons for moves or sequences of moves. During experimental trials, the experimenter was allowed to remind the subject twice, if necessary, concerning the verbalization requirement. Verbalization was not suggested in the “absent” conditions, and no subject verbalized systematically of his own accord.
	Deffner (1989) think aloud: On page 102 the author describes that he used the instructions in Ericsson and Simon (1984, p. 376ff). Following the instruction warm-up tasks involving anagrams and mental multiplication were presented for training purposes. The participants was finally reminded “to say out loud whatever passes through your mind while your are working on the task” (Deffner, 1989, p. 102).
DeShon et al. (1995); directed: The verbalization manipulation was performed by adding instructions to the standard set of instructions that directed participants to express their thoughts out loud while solving the APM items. The participants were asked to describe the matrices and say anything that came into their minds, even if it was not relevant to the problems. Participants were required to provide such concurrent verbalizations while solving both the practice trials and the actual test items. After completion of the practice items, computer instructions reminded participants to verbalize while solving the items. If participants became silent during the test, the experimenter prompted them to continue solving the problems out loud. Due to the verbalization requirement, all participants were tested individually.
Dickson et al. (2000); explanatory: Participants allocated to the procedural-verbalization condition were instructed to think aloud during each trial, putting into words the basis of each decision action with an appliance…Participants in the silence condition were instructed to run Fire Chief trials silently, as all participants had done during training.
de Vet & de Dreu (2006); think-aloud: The experimenter handed out booklets and asked participants to start working at his sign (to ensure that all participants would spend the same amount of time on the task). The booklets instructed participants to think of unusual uses for a tin can, one of the Torrance Tests for Creative Thinking (El-Murad & West, 2004; Torrance, 1962). Half of the participants were instructed to do so silently; the others were instructed to think aloud. After 5 minutes, participants were instructed to stop and to hand in their booklet.
Evans et al. (1983): “Whilst you are trying to solve each problem I would like you to try to ‘think-aloud’ as much as you can. Please don’t let this distract you from the task in hand, which is to obtain the correct solution to the problem. If at any time during the task, I do not think that you are speaking enough, I will simply prompt you to speak a little more. Please take your time and be sure that you have the right answer before stating it. Any questions?”
Fleck & Weisberg (2004); think-aloud (from Perkins, 1981; p. 33): While solving the problems you will be encouraged to think aloud. When thinking aloud you should do the following: Say whatever’s on your mind. Don’t hold back hunches, guesses, wild ideas, images, plans or goals. Speak as continuously as possible. Try to say something at least once every five seconds. Speak audibly. Watch for your voice dropping as you become involved. Don’t worry about complete sentences or eloquence. Don’t over explain or justify. Analyze no more than you would normally. Don’t elaborate on past events. Get into the pattern of saying what you’re thinking about now, not of thinking for a while and then describing your thoughts. Though the experimenter is present you are not talking to the experimenter. Instead, you are to perform this task as if you are talking aloud to yourself. Because you are thinking aloud it is important that you signal the experimenter when reporting a potential solution to the problem by saying “Is this correct?” or “My solution to the problem is . . .” Otherwise the experimenter will think that you are still talking to yourself.
Fox & Charness (2010): Each experimental session began with a warm-up procedure from Ericsson and Simon (1993) to acquaint participants with providing TA verbal reports. This procedure (p. 378) provides instructions for how to verbalize without describing or introspecting, and includes practice problems to acquaint participants with the method and alleviate initial evaluation apprehension. These practice problems (e.g., ‘What is the result of multiplying 24 × 36?’) allow the experimenter to establish that the participant understands the difference between thinking aloud and describing thought processes.
Gagne & Smith (1962); Explanatory: Group V-SS (Verbalizing, Solution Set) was instructed to state aloud why they were making each individual move at the time they made it. In addition, these Ss were instructed to try to think of a general rule by means of which they could tell someone how to solve these problems, which was to be solicited afterwards be E. Group V (Verbalizing, No Solution Set) was required to verbalize a reason for each move, but was not instructed to try to formulate a general rule for solution. Group SS (No Verbalizing, Solution Set) was not required to verbalize, but was instructed to try to formulate a rule. Group No (No Verbalizing, No Solution Set) was simply told of the problem to be presented and its groud rules, with no additional instructions.
Gilhooly et al. (2007); think-aloud (adapted from Ericsson & Simon, 1993): In this experiment we are interested in what you think about when you find solutions to some problems I am going to ask you to do. In order to do this, I am going to ask you to think aloud as you work on the problems you are given. What I mean by 'think aloud' is that I want you to tell me everything you are thinking from the time you first see the question until you reach a solution or I tell you to stop working on the problem. I would like you to talk aloud constantly from the time I present each problem until you are asked to stop. I don't want you to plan out what you say or try to explain to me what you are saying. Just act as if you are alone in the room speaking to yourself. It is most important that you keep talking. If you are silent for any long period of time, I will ask you to talk. Please try to speak as clearly as possible as I will be recording you as you speak. Do you understand what I want you to do?
We will start with a practice problem to get you used to thinking aloud. While thinking aloud, tell me how many windows there are in your parents' house?
Gilhooly et al. (2010); think-aloud (adapted from Ericsson & Simon, 1993): In this experiment, we are interested in what you think about when you find answers to some problems that I am going to ask you to answer. In order to do this I am going to ask you to think aloud as you work on each problem. What I mean by think aloud is that I want you to tell me everything you are thinking from the time you first see the question until you give an answer. I would like you to talk aloud constantly from the time I present each problem until you have given your final answer to the question. I don’t want you to try to plan out what you say or try to explain to me what you are saying. Just act as if you are alone in the room speaking to yourself. It is most important that you keep talking. If you are silent for any long period of time I will ask you to talk. Do you understand what I want you to do? 
Any questions were then answered.
Good, now, we will begin with some practice problems.
The order of practice problems was randomized. Two practice tasks were insight problems and two were non-insight tasks.
Practice problems:
1. I want you to multiply two numbers in your head and tell me what you are thinking as you get an answer. What is the result of multiplying 24 x 15?
2. How many windows are there in your parents’ house?
3. Two women play five games of chess and each wins an even number of games without any ties. How could that be?
4. A woman didn’t have any driving insurance. She didn’t stop at a railway crossing and went the wrong way down a one-way street for hundreds of yards. A policeman saw all this but did nothing. Why?
A prompt was given after 15 s silence ‘Please keep talking’.
Gilhooly et al. (1999): The participants completed the 20 TOL tasks while “thinking aloud” concurrently during both the planning and moving phases. The think-aloud instructions followed the widely accepted recommendations of Ericsson and Simon (1993) and were as follows:
In this experiment we are interested in what you think about as you work through the Tower of London task. In order to do this I’m going to ask you to think aloud continuously as you plan out all the moves you are going to make to match the goal set of discs. What I mean by think-aloud is that I want you to tell me everything you are thinking from the time you press begin and the discs appear on the screen, until you have matched your set of discs to the goal set. So you will be thinking aloud while planning all of your moves and also while you are moving the discs. Just act as if you are alone in the room speaking to yourself. It is most important that you keep talking. If you are silent for any long period of time I will ask you to talk. I’ll give you a practice at thinking aloud while you do the next three practice trials. If you haven’t quite mastered the technique at the end of these trials we can repeat the practice trials again until you are happy that you understand the task.
Hamel & Elshout (2000); unspecified: No instructions were reported, although frequent citation of Ericsson and Simon suggests think-aloud instructions were likely used.
Hegarty et al. (2005); think-aloud: Participants in the verbal protocol group were given the same initial instructions as the control group. Then they were given additional instructions to think aloud as they completed the task. They were handed a pencil and told that they could use it to point to the part of the diagram that they were thinking about, but were not instructed to gesture.
Henry et al. (1989); think-aloud: The concurrent verbalization group received instructions to “think aloud” during the simulations. The prompted recall group was asked to recall decision-making processes at six preselected points in the simulations immediately after each decision point. The control group completed the simulations without instructions to verbalize. The instructions for verbalization were adapted from Ericsson and Simon (1984) and included the use of a drug calculation problem to practice “thinking aloud” or recalling decision making processes.
Hertzum et al. (2009); think-aloud: Classic thinking aloud: Participants performed the tasks while thinking out loud and the experimenter, when needed, reminded participants to ‘keep talking’. This condition corresponds to how thinking aloud is defined by Ericsson and Simon (1993) as consisting of verbalisation at levels 1 and 2. 
Silent: Participants performed the tasks without verbalising their thoughts. Participants were simply instructed to solve the tasks and report their answer to the experimenter upon completion. This condition is similar to how people work when they are not enrolled in usability evaluations or other tests.
Karahasanovic´, et al. (2009): The procedures for the concurrent and immediate RTA followed guidelines given by Ericsson and Simon (1993). The subjects in the CTA group were instructed to verbalise their thoughts while performing the tasks. When a subject fell silent for about 30 s, the observer used the reminder ‘‘keep talking’’. The observer was allowed to answer practical questions or questions related to a technical problem; i.e., any question that was not related directly to the problem-solving process. Observers were instructed to have no other interaction with subjects…
Before starting to work on the change tasks, the subjects practiced the procedure to which they were assigned (CTA, RTA or feedback-collection) on warmup exercises until they reported being comfortable with expressing their thoughts in the required manner. The warm-up exercises were as follows: 
· list 20 animals
· count the number of windows in your parents home
· multiply 36 by 24
· develop a pseudocode for calculating interest rates to a bank application system and
· develop a pseudocode for withdrawing money from a bank account
The first three tasks were proposed by Ericsson and Simon (1993) and the last two were prepared by the authors. This training session lasted about 30 min.
Karpf & Levine (1971); directed: He was instructed to choose one of the two stimulus patterns by saying aloud either "left" or "right," depending on which side he thought the correct pattern was located. He was further informed that E would tell him whether his choice was correct or wrong. After each of the two general preliminary problems, the correct solution was announced. 
The S also received additional preliminary problems before each of the three experimental conditions. Before the Blank-Trial condition, S was instructed that on some slides he would not be told whether he was correct or wrong. He was told that these trials were tests of his learning and that he should try to be correct all the time. He then received a typical 24-trial problem, with 4 feedback trials embedded in five sets of blank trials. At the end of this problem, the solution was announced to S. Before the Verbal condition, S was asked to tell E what he thought the correct solution was before each trial. It was emphasized that S was to give his best guess or hunch before every trial and then announce his choice, i.e., either the left or the right side. He was told that as before, he would find out whether his choice was correct or not. The S then received two 4-trial preliminary problems. After he gave his final statement of what he believed the solution to be, he was told the true solution. Before the Control condition, S was told that he would only be asked to give his solution at the end of each problem. He then received two preliminary problems of 4 trials. Again, S was given solutions after his statement.
Kellogg & Holley (1983); Explanatory; The subject viewed each stimulus, classified it, received feedback, and then, if cud, directed what he thought about during the trial.
Kim (2002); think-aloud: In the control condition, the participant did not receive any additional instructions apart from the basic instructions on how to solve the problems. In the thinking-aloud condition, the experimenter instructed the participant to talk aloud his or her thought process while working on the problems. Then, the experimenter set up a tape recorder and informed the participant that his or her vocalization of thinking process would be recorded for future analysis. Once the participant understood the task, the experimenter left the room, and the participant worked on the task alone. 
The phrase “talk aloud his or her thought processes” is somewhat ambiguous. The study was classified as think-aloud based on previous communication between its author and the second author of this guide.
Kim (2008); think-aloud: When a participant arrived at the lab, the experimenter explained that the purpose of the study was to examine patterns of speech intonation related to cognitive processes. Participants were asked to solve the game as presented on the computer screen according to specific instructions. The experimenter informed them that in one part of the experiment, they would be asked to verbalize their thought process as it occurred while working on the task and explained that a microphone attached to the computer would automatically digitize their voice and code their speech intonation. Also, the experimenter told participants to talk in their native language since only the intonation, not the content, of the speech was the focus of the study. Then, the experimenter left the room where a participant worked on the problem solving alone. See Kim (2002).
Knoblich & Rhenius (1995); unclear: The authors only say that “Participants, who were instructed to verbalize during the experiment, were given an additional instruction to think aloud” (translation from Knoblich & Rhenius, 1995, p . 426). Furthermore, “Participants, who were instructed to verbalize during the experiment, were reminded about the requirement of thinking aloud periodically” (translation from Knoblich & Rhenius, 1995, p . 426).
Laing & Kamhi (2002); directed: The four stories were presented in one of two conditions: listen-through or think-aloud. The order of presentation was counterbalanced across these conditions. In the listen-through condition, the children listened to two stories in their entirety. In the think-aloud condition, the children also listened to the stories, but after each sentence, they were asked to tell what they understood about the story now.
Leow & Morgan-Short (2004); think-aloud: However, all verbal reports are not equal. It is important to point out the different methods of eliciting verbal reports, broadly categorized as either introspective (concurrent or on-line) or retrospective (on-line or off-line) and metalinguistic or nonmetalinguistic (Ericsson & Simon). In nonmetalinguistic verbalization, learners are focused on the task with the think-aloud secondary and only voice their thoughts without explaining them. Cohen (2000) distinguished metalinguistic verbalizations from nonmetalinguistic verbalizations by characterizing the former as self-observational and the latter as self-revelational.…
For the think-aloud group, participants were informed to put on headphones and to clearly speak their thoughts aloud throughout the entire experiment—that is, while they read the article and completed the subsequent tasks. Before they read the text, they were again reminded to think aloud their thoughts as naturally as they could. Also, they were requested to circle any unknown verb form(s) encountered. Once they had completed the reading of the text, they were asked to turn the page and to complete the tasks in the order presented without looking back at the text. Participants were also prompted in their packet and via the main control panel in the laboratory to continue thinking aloud (if deemed necessary) as they completed the tasks. The average amount of time spent was 25 minutes. The nonthink-aloud group followed the same procedure as the think-aloud group but without performing the think-aloud protocols. The average amount of time spent by this group to complete the tasks was 20 minutes.
McGeorge & Burton (1989); explanatory: Following the second set of exchanges, subjects in the experimental group were told that they would have to interact with the system for one further set but that this time they should attempt to describe what they were doing and any rules or heuristics they might be employing. These protocols were taken concurrently with the task. The control group were simply told that they would have to interact with the system for one further set of exchanges. 
Nakabayashi & Burton (2008); directed: In each of the learning phases participants were shown 15 target faces, each for 7 s. Each target was preceded by a cross for 2.5 s. Participants were instructed that their task was to remember the faces for subsequent testing. During one of the learning phases (the control condition), participants were given no secondary task…
The design and procedure were identical to those in Experiment 1, with the exception that the control condition was replaced with a verbalisation condition in which participants described each face aloud during learning. They were asked to describe the appearance of the face in as much detail as possible, starting when the face appeared, and stopping when it disappeared 7 s later.
Norris (1990); think-aloud: The eyewitness testimony and information-processing research lead to a number of predictions about the effects of verbal reporting on critical thinking test performance that were tested in this study (the rationales provided are based on the Ericsson and Simon (1980, 1984) theoretical model): 
(1) Nonleading requests for examinees to think aloud while working on multiple-choice critical thinking test items will not alter their critical thinking or their test performance. (Rationale-the information that is requested is available in short-term memory and can be retrieved and reported directly, possibly slowing down, but not altering, thinking and performance.) 
(2) Requests for examinees to give reasons for their answer choices will alter their critical thinking and their test performance. (Rationale-articulated reasons are not likely to be available in short-term memory and will have to be either retrieved from long-term memory or generated at the time of the request. The end result is a somewhat retrospective justification of their answers, rather than a description of why they picked the answers in the first place, and a consideration of factors that otherwise would not have been considered.) 
(3) Requests for examinees to explain whether specific pieces of information pointed out to them in test items affected their answer choices will be likely to alter their critical thinking and their test performance. (Rationale-examinees will not have attended necessarily to the particular pieces of information; thus their thinking about them will not be available for retrieval from short-term memory, so that they will have to make inferences that they otherwise would not have made.) 
(4) Requests to think aloud while working on test items will yield different critical thinking and test performance than requests to give retrospective reports on thinking. (Rationale-retrospection, even soon after an event, requires that some information be retrieved from long-term memory, requiring inferential processes compared to the relatively direct access to short-term memory.)
Think-aloud: Subjects were instructed to report all they were thinking as they worked through the items and to mark their answers on a standardized answer sheet.
No elicitation: Subjects were not interviewed, but were instructed to work alone and to mark their answers on a standardized answer sheet.
Perfect & Dasgupta (1997); directed: Subjects were told the experimenters were interested in how they remembered—that is, what they did in order to remember words and nonwords. They were told that they would be presented with a mixture of words and nonwords, one at a time on flash cards, for 5 sec per item, and asked to remember each item. Subjects were instructed to read each item out loud as they saw it and then say everything they were thinking of out loud in order to remember the item until the item was taken away. Each subject then conducted a number of practice trials until the experimenter was satisfied that he/she understood the instructions.
Reber & Kotovsky (1997); explanatory: A small group of participants were videotaped under the instructions to “teach aloud” while solving the balls and boxes puzzle. Instructions to teach aloud differ from standard “think aloud” instructions (Ericsson & Simon, 1993) in that participants are asked not only to report the contents of WM but to also give some insight into the strategies and approach that go into choosing operators (balls to move)… 
Participants were first given a warm-up task consisting of mental multiplication while talking aloud (as recommended in Ericsson & Simon, 1993, to orient them to the protocol method). Participants were then asked to solve the puzzle while talking aloud. Participants were prompted by die experimenter to verbally describe the reasons for choosing their moves in cases where a move was made without an accompanying verbal report by the participant. After one solution, participants were asked how they had solved the puzzle and what advice they could give to another person who had to solve the puzzle. 
Rehfeldt et al. (1998); think-aloud: A modified version of the concurrent “think-aloud” procedure (Ericsson & Simon, 1984), in which subjects are instructed to “talk-aloud” everything that they are thinking to themselves during the experiment, was utilized…
In this experiment we are interested in what people say to themselves as they work through experimental tasks. Therefore, we would like you to THINK ALOUD everything you are thinking to yourself for the entire experiment. Just say EVERYTHING OUT LOUD that you are thinking to yourself. If you are quiet for too long, the experiment will start over again.
Reid & Pinard (1985); explanatory: The best description of the verbalization instruction is given in the English abstract: “This technique consists of instructing participants to state explicitly the reasons underlying each of the steps employed in the process of resolving a task.” Reid and Pinard (1985, p. 325).
Rhenius & Heydemann (1984); think-aloud: The following instruction was given to participants: “When you are performing the tasks please say what is going through your head. Try to think aloud and also describe your thoughts by speaking them aloud. You can decide for yourself what you say and how you say it; it is only important that you, if possible, speak continuously” (translated from Rhenius & Heydemann 1984, p. 314).
Robinson (2001); explanatory: NR condition. The student was given the following instructions: “We are going to do some subtraction problems today. I'll show a problem to you, and when you have an answer, tell me what it is. You can do anything you want to get the right answer.” The student then solved as many as 6 practice problems until he had familiarized himself with the task. 
CR condition. The student was given the same instructions as in the NR condition, but before solving the first practice problem, he was told, “I'm really interested in how kids your age figure out the answers to these problems. I'll show a problem to you, and I want you to tell me how you are trying to figure out the answer while you are working on the problem.”
Rossomondo (2007); think-aloud: The materials in the think-aloud condition included an example of a concurrent, nonmetalinguistic think-aloud protocol in order to clearly demonstrate what the participants were expected to do. On the left side of the page was a brief paragraph that corresponded to the text being processed during the example think-aloud protocol. On the right side of the page was an actual transcription of a student performing a think-aloud protocol using the text on the left side of the page. The participants listened to an audio-recording of the example think-aloud protocol as they read the transcription. The audio-recording was performed by a volunteer with a proficiency level similar to that of the participants in the study. The model was provided to avoid any misunderstandings about the researcher’s expectations. If participants did not understand that their thoughts were precisely what the researcher wanted to elicit, they might have felt silly or embarrassed about externalizing their thoughts while reading. The model also demonstrated that the think-aloud protocol was not expected to be perfect; in the recording, the learner stumbles over words, misinterprets phrases, repeats himself, and paraphrases. Additionally, the sample think-aloud demonstrated that learners were not expected to give specific rationales or rules.
To provide the participants with an opportunity to familiarize themselves with performing a think-aloud protocol, a warm-up passage was included in the study packet. However, the participants were not informed that this think-aloud protocol was being conducted as a warm-up and would not be included as data for the present experiment. This was to ensure that the participants took the warm-up seriously. The warm-up passage, entitled Catarina: Una estudiante “Catarina: A student,” was a very brief passage created for the purpose of the activity. It was brief due to the time constraints of the data collection session. The participants were asked to perform a think-aloud protocol on this warm-up passage, which was audio-recorded.
Sachs & Polio (2007); unspecified: This format was developed to investigate the learners’ ability to revise accurately in three different conditions of written feedback: (a) when given written error corrections of their writing, (b) when given native-speaker reformulations, and (c) when given such reformulations and asked to think out loud about them. 
The procedure in this study is not entirely clear. Participants were asked to think-aloud, but unlike the other L2 studies (e.g., Bowles & Leow, 2005; Leow & Morgan-Short, 2004), participants were required to speak in their native language. This requirement is not explicitly stated in the method section, and can only be inferred from the discussion: The participants’ statements during the debriefing interviews also indicated that the requirement to talk aloud in their L2 divided their cognitive resources. In fact, whereas two participants (G and S) mentioned that the act of verbalization might ultimately help them remember the corrections for a longer period of time, five of the six participants interviewed (F, I, J, M, and S) stated that it was difficult to talk aloud, and three (I, J, M) said that finding the words to express what they wanted to say made it harder to concentrate on the corrections themselves.
We classified this study as unspecified because of its lack of information, but concede that we could have easily classified it as directed. The small sample size of n =15 means alternative classification would have had virtually no effect on final results.
Sanz et al. (2009); think-aloud: In addition, participants in the think-aloud group received instructions on how to verbalize and record their thoughts during the interaction with the language lesson. The instructions indicated “we ask you to TALK ALOUD as you go through the program. What we mean by ‘talk aloud’ is that we want you to say out loud everything that you would say to yourself silently while you think. Just act as if you were alone in the room speaking to yourself. Don’t try to explain your thoughts.” After hearing the instructions, participants completed a training session with a math problem. Participants were informed that they would be reminded to think aloud if they were silent for any lengthy period of time.
Schooler et al. (1993); think-aloud: In the verbalization condition, subjects were additionally instructed to think aloud while solving each problem. The exact instructions given were as follows: 
While you work on each problem, I want you to think aloud. That is, verbalize any thoughts you have while trying to solve the problem; that means any information you are thinking about, anything you read, questions you ask yourself and so forth. Whatever crosses your mind as you work on the problems should be said aloud. Try not to plan what to say or come up with ideas that sound good. Just allow your thoughts to come out in words as naturally as possible.
As dictated by standard think-aloud procedures (Ericsson & Simon, 1984), verbalization subjects were also prompted to continue verbalizing whenever there was a period of silence exceeding 15s. Verbal protocols were audiotaped with each subjects’ full consent. Subjects in the no verbalization group were instructed to work on each problem until it was solved or until the allotted time was up.
	Schweiger (1983); think-aloud: Except for some brief instructions on verbal reporting given to the protocol group, both groups received the same written game instructions. Those subjects participating in the protocol group were simply instructed to “think aloud” while making decisions for periods 2 and 9 of the game. Those subjects participating in the nonprotocol group were not required to provide any responses other than their final decisions. Instructions were given to both groups by the same experimenter. All subjects in the protocol group provided taped protocols. Subjects in the nonprotocol group did not. Care was taken by the experimenter to avoid providing subjects with either verbal or behavioral cues pertaining to processes that would be useful in carrying out the task effectively.
	Short et al. (1991); explanatory: Think aloud instructions differed from Silent instructions in one way—thinking aloud was stressed  at all phases of the exercise. Children were told that they were going to be asked to do the problems again, only this time we wanted them to “thik aloud” while the solved the problems. To insure the fact that all subjects understood what was meant by the “think aloud” instruction, practice in thinking aloud about their favorite sport was instituted. Each child was asked to indicate his or her favorite sport. After specifying the sport, the experimenter said “now pretend you had to tell a six-year-old how to play the game. Tell me everything you think he or she would need to know in order to play the game.” When verbalizations about the steps in the game were vague, incomplete, or misleading, the experimenter probed for further clarification. After successfully explaining the steps needed to participate effectively in the game, the experimenter said “I want you to do the same thing again, only this time I want you to think aloud as you are solving these problems.” Remember, tell me everything you are doing and thinking about as you are solving these problems.” The child was prompted at the outset of each problem to think aloud and all response selections were queried with the question, “Why did you pick that answer?”
Stinessen (1985); explanatory: Under condition 1 the subjects were set to solve the problem without further instructions. Under Condition 2 the subjects were required to give reasons for every move they made with disc 1.
Van den Haak et al. (2003); think-aloud: In the concurrent think-aloud condition (CTA), the experimental procedure was as follows. Upon arriving, each participant was asked to fill in the first questionnaire on personal details and knowledge of online library catalogues. After completing this questionnaire, the participant was given the UBVU tasks and oral instructions on how to carry them out. These instructions, which were read out from paper to ensure consistency, told the participant to: ‘think aloud while performing your tasks, and pretend as if the facilitator is not there. Do not turn to her for assistance. If you fall silent for a while, the facilitator will remind to keep thinking aloud. Finally, remember that it is the catalogue, and not you, who is being tested’. Once the participant had finished the tasks according to these instructions, s/he was given the second questionnaire to indicate how s/he had experienced her/his participation. 
In the retrospective think-aloud condition (RTA), the experimental procedure started, again, with the questionnaire on personal details and prior knowledge.
As in the first condition, the participants were then given the UBVU tasks and oral instructions, but here they were instructed to simply carry out the tasks in silence, again without seeking assistance from the facilitator. Having done that, they were asked to watch their recorded performance on video and comment on the process retrospectively. Finally, they were given the second questionnaire with questions on how they had experienced their participation in the experiment.
Van den Haak et al. (2004); think-aloud: In the CTA condition, the experimental procedure was as follows. When the participant arrived, he or she filled in the first questionnaire on personal details and knowledge of online library catalogues. After completing this questionnaire, the participant received the UBU tasks as well as oral instructions on how to carry them out. These instructions, which the facilitator read out from paper for the sake of consistency, were the following: ‘think aloud while performing your tasks, and pretend as if the facilitator is not there. Do not turn to her for assistance. If you fall silent for a while, the facilitator will remind to keep talking aloud. Finally, remember that it is the catalogue, and not you, who is being tested’. Once the participant had finished his/her task performing, s/he received the second questionnaire to indicate how s/he had experienced her/his participation.
In the RTA condition, the experimental procedure started, once again, with the questionnaire on personal details and prior knowledge. As in the other two conditions, the participants were then given the UBU tasks and oral instructions, but here they were instructed to simply carry out the tasks in silence, again without seeking assistance from the facilitator. Having done that, they had to fill in the first part of the second questionnaire, containing questions on their method of working. They were then shown a recording of their performance on video and asked to comment on the process retrospectively. Finally, they were given the second part of the questionnaire, containing questions on how they had experienced thinking aloud retrospectively.
Williams & Davids (1997); directed: As each pattern of play unfolded on screen, the subjects were required to continuously indicate the area of the screen from which they were extracting information. That is, they were asks to verbalize the area of the screen to which they were allocating attention at that specific moment in time. To simplify this process, and to minimize possible reactivity effects, the screen was divided into the main areas: (1) box, the black reference square that highlighted the player who would make the eventual pass and, for a large portion of the trial, the ball: (2) right, the right side of the screen; and (3) left, the left side of the screen. The subjects’ verbalizations were recorded using a video camera and recorder and were later transcribed verbatim for analysis. The camera was position to simultaneously record the subjects’ verbal comments and the film image displayed on the screen. This enabled the subjects’ verbal reports to be coupled with the filmed action sequences for further analysis. The subjects then received 12 practice trials to ensure familiarity with the verbalization procedure. In addition, trials in which there was a breakdown in verbalization processes were discarded. Since the subjects found the verbalization procedure to be uncomplicated, few trials were actually rejected. The entire test session lasted for 30 min on average.
Wulfert et al. (1994); directed: Subjects received the same instructions as in Experiment 1, with the following addition: 
As we are interested in understanding how people solve problems, we want you to think out loud when you perform the task on the computer. We will record and transcribe what you say because this will help us understand how you learn and how you arrive at the solution of the problems you will see. Here is what I mean by thinking out loud: Suppose I asked you, How much is 127 plus 357" Now think out loud and let me hear how you would solve this problem. 
If a subject simply stated the solution ("162"), the experimenter said: “Yes, but how did you arrive at this solution? Then he/she modeled an example: “Assume the problem is 136 minus 43. I will think, 136 minus 3 equals 133, minus 40 makes 93.” Subjects received up to three similar arithmetic problems, until they performed the modeled behavior correctly. The experimenter then continued: 
Now remember, on the tape we will only hear what you talk aloud but we can't see what you see. So be sure to describe clearly everything you think while you are solving the problems. 

 


