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Psycholinguistik in der Feldforschung 

Experiment Design 

SoSe 2017, Sonja Eisenbeiss 

 

Exercise: 

Which decisions about participants, materials, and procedures do you need to make for 

any type of psycholinguistic experiment? 

Which additional decisions do you need to make for reaction-time (RT) experiments? 

 

An Example Study 

We will discuss variables, item and participant selection, design types, hypotheses, 

procedures based on a study that investigates the morphologically rich Bantu language 

Setswana to address a current debate. 

Eisenbeiss & Kgolo (2015), Kgolo (2015) 

 

Research Questions 

 Are morphologically complex words (e.g. government, humidity or kgwebo 

‘business’) memorised as whole units, stored in associative networks with semantic 

and formal links? 

(see McClelland & Patterson, 2002) 

 Or do their morphological structure (e.g. govern-ment) and grammatical features 

affect processing? 

(see e.g. Pinker & Ullman, 2002; Clahsen, Eisenbeiss, Hadler, Sonnenstuhl, 2001) 
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Frequency Effects 

• Words have been found to be recognized quicker and with fewer errors if they are 

frequent, i.e. if people have encountered them more often. 

• If complex word forms were stored as units, the frequency of the whole unit itself 

(e.g. the frequency of walked) should determine RTs in word/non-word lexical 

decisions, with shorter RTs and lower error rates for frequent items. RTs should not 

be primarily determined by the frequency of component parts.  

• If complex words were decomposed into their components (e.g. stem+affix), the 

frequency of these components should matter as well, with high stem frequencies 

leading to shorter RTs and lower error rates. 

• Task: Lexical Decision 

Participants see strings of letters on the screen (visual decision) and have to press a 

button for WORD (e.g. for walk) or NON-WORD (e.g. for fnok). There are also 

auditory versions of this task, but they are more difficult to design as participants 

cannot perceive words as wholes, but hear them incrementally. Thus, you have to 

consider the exact time at which a word becomes uniquely identifiable (recognition 

point). 

 

Priming Effects 

• Is the speed and accuracy of visual word recognition affected by the prior 

presentation of a related word (e.g. an inflected form of the same word)? 

Morphologically related primes should facilitate responses to targets, resulting in 

higher correctness rates and shorter RTs. 

• Task: Primed Lexical Decision   

Participants see letter strings on a screen and press a button for WORD (e.g. for 

walk) or NON-WORD (e.g. for fnok). Before they see the word, they see or hear 

another word 
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Fig. 1: Types of Priming Tasks (Kgolo 2015: 182) 

 

Exercise 

What are the advantages and disadvantages of different types of priming experiments? 

 

Priming: prior presentation of a form 

 Condition  Prime  Target 

 Identity  walk   walk  

 Related  walked  walk 

 Control  stored  walk 

RTs & error rates: Identity ≤ Related ≤ Control 

• Priming is affected by formal/semantic overlap.  

• It can vary in strength. 

Full priming:   Identity = Related < Control (suggests full decomposition) 

Partial priming:  Identity < Related < Control (suggests relationship) 

 

Variables 

Variables are properties of participants, situations, materials, ... whose value can vary. 
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Independent Variable (IV) vs. Dependent Variable (DV) 

IV: Sometimes also called Experimental Variable (EV) 

This is the variable whose values are manipulated by the researcher 

The values of this variable are set up independently by the researcher; i.e. 

before the experiment begins. 

An IV can have several levels. 

An Experiment can have several IVs. 

DV: This is the variable that measures the changes of the researcher's manipulation  

The values of this variable are seen as dependent on the values of the 

independent variable. 

 

Measurement Levels for IVs/DVs 

See also: https://en.wikipedia.org/wiki/Level_of_measurement  

nominal:  Participants and items (IV) or responses (DV) are allocated to different 

categories/names. Different values are just labels, which are not ordered, e.g.: 

 IV Sex:       male/female 
 IV L1:      Japanese, English 
 DV Response in a multiple choice test: a, b, c, … 
 
ordinal scale:  Participants or responses are ranked/graded in the order of being 

larger or smaller, e.g.: 

 IV proficiency:     beginner, intermediate, advanced 
 DV rating scales:     never, rarely, sometimes, often, always 

 

interval scale: Results are numerical scores and it is assumed that these scores are 

arranged on a continuous numerical scale with equal intervals between the individual 

scores, e.g.: 

 IV word frequency 
 DV score in a proficiency test  
 DV reaction time (in ms.) 
 

https://en.wikipedia.org/wiki/Level_of_measurement
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Conditions 

Experimental conditions arise due to the levels of IVs and their combinations (if there is 

more than one IV. For instance, if you have 2 groups of items (e.g. regular vs. irregular 

inflection) and 3 different groups of words (high, medium, low frequency), you have 2 x 

3 conditions, i.e. 6 conditions.  

An Example: Bantu Noun Derivation (Kgolo 2015) 

 Prefix + verb root + suffix (Kruger, 2006) 

 Verb: rok-a ‘sew’  

→ Class 1 prefix mo- + final vowel -i  

→ Noun:  mo-rok-i ‘one who sews’  

 Verb: thuny-a ‘bloom’  

→ Class 7 prefix se- + final vowel -a  

→ Noun:  se-thuny-a ‘thing that blooms=flower’  

 Nominals are assigned to different noun classes depending on their prefix.  

C1 Deverbatives 

 Nouns in this class carry the prefix mo-  

 The prefix and suffix mark that a word refers to a singular and human entity  

 Verb: rer-a ‘preach’ →  

Noun: mo-rer-i ‘preacher’  

 Verb: thus-a ‘assist’ →  

Noun: mo-thus-i ‘assistant’   

C9 Deverbatives 

 Class 9 shows an interesting pattern as the derived nouns in this class do not share 

an obvious and common prefix. 

 Verb: f-a ‘give’ →  

Noun: mph-o ‘gift’   

 Verb: feny-a ‘win’ →  

Noun: pheny-o ‘a win/victory’  

 Verb: ru-a ‘keep livestock’ →  

Noun: thu-o ‘rearing’ 
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C9 n-prefix 

 The Class 9 prefix is n-  

 This prefix is only visible when it appears with monosyllabic words (Cole, 1955; 

Mogapi, 1984).  

 In the other cases, the prefix undergoes some form of morphophonemic 

transformation or consonant mutation/spirantisation (Bostoen, 2006). 

C9 morphophonemic shifts 

b   f    l/d  r     s  g h 

↓ ↓    ↓      ↓     ↓  ↓ ↓ 

P ph    t     th    tsh  kg kh 

botsa ‘ask’  →  pots-o ‘a question’ 

feta ‘pass’  →  phet-o ‘a manner of passing’  

ruta ‘teach’  →  thut-o ‘education’  

leba ‘look’  →  teb-o ‘a manner of looking’  

 

Final Vowels 

 For personal deverbatives, the final vowel of the verb stem is replaced with -i 

which indicates the agent of the action signified by the verb. 

 Verb: hum-a ‘enrich’ →  

Noun: mo-hum-i ‘rich person’  

 Verb: ag-a ‘build’ →  

Noun: mo-ag-i ‘builder’  

 The default terminative vowel for the verb stems is-a.  

 To derive impersonal nouns, the terminative vowel of the verb stem is replaced 

with -o.  

 Verb: ab-a ‘give’ → Noun: kab-o ‘gift’  

 Verb: bon-a ‘see’ → pon-o ‘sight’ 
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 The suffix -o derives non-agentive, instrumental, abstract and/or impersonal 

nouns.  

 Deverbative nouns with the suffix -o are common in the language and are found 

in all classes except Class 1 and 2, which are personal.   

 

 C1 is more transparent than C9 

• phonologically (C9 morphophonemic shifts) 

• morphologically (mo-prefix for C1) 

• semantically (agent reading for C1) 

 

An Example: Visual Lexical Decision (Kgolo 2015) 

IVs:  

1. word form frequency based on corpus data  
2. word form frequency based on a subjective frequency rating questionnaire 
3. type of morphological form (3 levels: C1 deverbative nouns, C9 deverbative 

nouns, base verbs) 
 

NOTE:  

 Kgolo (2015) used the existing corpus of Setswana (Otlogetswe, 2010) via 

www.sketchengine.co.uk to determine word form frequencies for base verbs and the 

corresponding class 1 and class 9 deverbative nouns. 

 She also conducted an online subjective frequency rating survey with 25 adult native 

speakers of Setswana to validate the frequency information sourced from the (new) 

corpus, using http://www.surveygizmo.com/ . 

 

DVs 

1. speed, i.e. reaction/response time (measured on a ms. scale) 
2. accuracy (binary: correct vs. incorrect) 

 

  

http://www.sketchengine.co.uk/
http://www.surveygizmo.com/
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Exercise 

Which of these variables is a nominal variable and which one is an interval variable? 

 

An Example: Primed Lexical Decision (Kgolo 2015, experiment 1) 

Task: Masked Priming 

Participants see letter strings on a screen and press a button for WORD (e.g. for walk) 

or NON-WORD (e.g. for fnok). Before they see the word, they see or hear another word 

 

IV:  

1. type of morphological form used as prime (3 levels: C1 deverbative nouns, C9 
deverbative nouns, base ve-rbs) for the base verb target 

DVs 

1. speed, i.e. reaction/response time (measured on a ms scale) 
2. accuracy (binary: correct vs. incorrect) 

 

Exercise 

Which of these variables is a nominal variable and which an interval variable? 

 

Confounding Variables 

When one designs an experiment, one is only interested in the effects of the IVs on the 

DV. However, sometimes, other variables unintentionally vary alongside the manipulated 

variable (i.e. the IV). This results in confounds.  

For instance, many irregularly inflected word forms in English are forms of words that 

we hear very often (e.g. the past tense form went), whereas many regularly inflected 

verb forms are quite rare (e.g. ratified). Thus, regularity is confounded with frequency 

and in an experiment on regular and irregular inflection one has to make sure that the 

regular word forms are not less frequent than the irregular word forms.  

At the same time, frequent words tend to be shorter than low-frequency words as 

speakers shorten words they frequently use. Note that shorter words are recognised 

faster than otherwise comparable longer words. 
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Constants 

You can turn potentially confounding variables into a constant: In contrast to variables, 

constants do not vary. Their values are fixed, i.e. remain the same. For instance, you 

can make sure that words used in an experiment are all 2-3 syllables long or taken from 

within a certain frequency range. Similarly, you can select participants from a certain 

age range, especially if you are worried that language change is going on at the time 

and input frequencies for words are changing. 

 

Controlling for Factors 

Alternatively, you can control for a factor that might interfere with the interpretation of 

your results. For instance, there is some discussion about differences between men and 

women when it comes to the speed of language acquisition or the processing of regular 

and irregular morphology (see e.g. work by Michael Ullman etc. cited in Kgolo 2015). 

Thus, most studies try to have equal numbers of males and females in their participant 

groups. Gender is typically just controlled, not kept constant. Keeping gender as a 

constant would mean only investigating one gender, either males or females.  

 

Exercise 

Which confounding variables are discussed by Kgolo and how were they addressed? 

 

Hypothesis Generation: Models of the Mental Lexicon 

Models 

1. associative models  
(Bybee 1991, 1995a, MacWhinney et al. 1989, Taraban et al. 1989, Elman et al. 
1996)  

 All inflected word forms are represented in associative networks 
 Morphological relationships are not directly encoded in the mental lexicon, 

but result from formal or semantic similarities that create associations 
between related morphological forms 

2. Combinatorial/Morphologically-based models (e.g. dual-mechanism) 
(Marslen-Wilson et al. 1994, Pinker 1999, Clahsen 1999) 

 morphological structure and morphological relation- ships are encoded in 
the mental lexicon 

 morphological structure and morphological relation- ships affect on-line 
morphological processing  
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Exercise 

Which predictions do these models make for Kgolo's lexical decision and masked priming 

experiments? 

 

Stimuli vs. Distractors/Fillers 

The stimulus items are those items which represent the levels of the IV that the researcher 

is manipulating. They are the core of the experiment. Distractor items are included into 

the experiment to distract participants from the properties of the stimulus items that the 

researcher wants to investigate. This is necessary to prevent participants from developing 

strategies or response patterns. This is particularly crucial when the same participants are 

tested several times – and know that they will be tested on similar items again. Distractors 

involve different constructions, morphological forms, etc. than the stimulus items. Lexical 

decision experiments need non-words so that participants have a proper task. They also 

contain word fillers, i.e. words with different categories or morphological forms. For 

instance, in an experiment about regular and irregular morphology, the stimulus items 

might be regular and irregular past tense forms of English verbs (e.g. wanted and went). 

The distractors might be other inflected forms of nouns or verbs (e.g. noun plurals such 

as cars or progressive forms of verbs such as fishing). 

 

Exercise 

What were the fillers in Kgolo's experiments and why were these types of fillers chosen? 

 

Randomisation 

As participants become more tired in an experiment, responses to stimulus items which 

are presented at the end of an experiment might be slower or more incorrect. On the 

other hand, participants become more used to the task and might thus improve during 

the experiment. Hence, the individual items of the experiment (in these examples: the 

individual words of an unprimed lexical decision task or the prime-target pairs of a primed 

lexical decision task) are usually presented in completely random orders or in so-called 

pseudo-randomized orders. An example for a pseudo-randomized order would be a list of 

items, where items from all conditions are mixed, but the lists do not contain more than 

three consecutive items from the same condition (C1 vs. C9 prime) or more than three 

consecutive items which require the same response (e.g. word vs. non-word).   



Psycholinguistik_in_der_Feldforschung_Eisenbeiss_2017_handout_experiment_design 11 

Participant and Item Selection 

Several participants per group are tested to so that any differences which are caused by 

personal properties of individual participants are averaged out. Typically, psycholinguistic 

experiments involve at least 10-20 participants per group to average out differences which 

are due to participants’ different levels of concentration during the experiment). Similarly, 

for each condition several items are used (typically at least 10 items per condition in a 

psycholinguistic experiment) so that effects of item-specific properties are averaged out.  

 

Controlled Procedure 

The situation in which an experiment is conducted must be kept as similar as possible, 

e.g. by developing a standardized experimental procedure and written instructions that 

are given to each participant before the experiment.  

 

Exercise 

Which procedural aspects of the lexical decision and priming experiment are described in 

the method sections of Kgolo's dissertation? 

 

Relationships between Variables and Design Types 

Correlational Designs 

 Two different measures are obtained for each participant and one tries to determine 
whether there is a relationship between the measurements  

 Prediction: There is a positive correlation between the measurements (the higher the 
score for variable X, the higher the score for variable Y) OR there is a negative 
correlation between the measurements (the higher X, the lower Y) 

 

Repeated Measure Designs/Variables  

 Other names: within group design, same subject design, related design 
 The same participants are measured several times. 

 Prediction: There is a difference between the measurements 
 
  



Psycholinguistik_in_der_Feldforschung_Eisenbeiss_2017_handout_experiment_design 12 

Independent Group Designs/Variables  

 Other names: between-group design, different subject design, unrelated design 
 Two groups of participants are measured and the measurements of the two groups 

are compared. 

 Groups can differ with respect to one variable, e.g. age, proficiency level, L1, .. Then 
there is one IV. 

 Groups can also differ with respect to several of these variables. Then, there is more 
than one IV. 

 Prediction: There is a difference between the measurements 
  

Note: An experiment can involve both repeated measures and independent groups. 

 

Latin Square Designs 

In order to minimize effects of items-specific properties, items in different conditions 

should be as similar to one another as possible. On the other hand, one has to avoid 

repetitions of materials. For this purpose, so-called Latin-Square Designs were developed. 

In such designs, sets of minimally contrasting stimuli are counterbalanced across lists. 

In priming experiments with identity, related, and control conditions, one has to consider 

that the properties of individual words vary and that this might influence the experimental 

results. Thus, one makes sure that each word is shown in each condition (identical, 

morphologically/semantically related and control condition) and that each participant sees 

each word. Also, each participant should see the same number of items for each condition. 

However, one cannot simply present each word to each participant in each condition. This 

would lead to a lot of repetition which would lead to unwanted priming effects. Thus, one 

has to distribute the materials across several lists. Each list is presented to a group of 

participants 
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Table 1: A Latin Square Design for Priming 

 list I list II list III 

word 1 Identity Control Related 

word 2 Related Identity Control 

word 3 Control Related Identity 

word 4 Identity Control Related 

word 5 Related Identity Control 

word 6 Control Related Identity 

word 7 Identity Control Related 

word 8 Related Identity Control 

word 9 Control Related Identity 

…    

 

 

NOTE: This is better than a between group design, where group I sees all words in the 

identity condition, group II sees all words in the control condition and group III sees all 

words in the related condition. In such a between-group design, one might find a 

difference between the identity condition and the control condition simply because, on 

average, one group is in general faster than the other group.  

 

Exercise 

How were Latin Square Designs used by Kgolo? 


