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ABSTRACT 

Purpose: The effects of animation on naming and identification of graphic symbols for 

verbs and prepositions was investigated for 2 graphic symbol sets in typically developing 

Turkish preschoolers.  

Method: Using a 2 × 2 × 2 × 3 factorial design, preschoolers across three age groups (3, 

4, and 5 years old) were randomly assigned to combinations of symbol set (Autism 

Language Program [ALP] Animated Graphics or Picture Communication Symbols 

[PCS]), symbol format (animated or static), and word class (verbs or prepositions). 

Children were asked to name symbols and to identify a target symbol from an array in 

response to a verbal label.  

Results: Older children correctly named and identified more graphic symbols in 

comparison to younger children. Across all age groups, children named animated 

symbols with higher accuracy than static symbols. This effect was more pronounced for 

verbs than for prepositions. In addition, ALP symbols were named more accurately than 

PCS symbols. Further, a higher percentage of ALP symbols for prepositions were 

identified than PCS symbols; however, this difference was not observed for verbs. 

Conclusions: Animation facilitates the naming of graphic symbols for verbs. Facilitative 

effects for animation were more pronounced for ALP symbols than for PCS symbols.  
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I. INTRODUCTION 

As visual communication tools, graphic symbols can be grouped into two basic 

categories (e.g., Lloyd, Fuller, & Arvidson, 1997; Beukelman & Mirenda): (1) unaided 

symbols, which require the use of one’s own body parts (e.g., gestures and signs), and (2) 

aided symbols, which rely on visual representations (e.g., pictures, photographs, line 

drawings) (Wilkinson, Light, & Drager, 2012). Beukelman and Mirenda (2013) proposed 

that the following symbol and referent variables may affect the acquisition of graphic 

symbols for children who exhibit typical and atypical development: (1) iconicity, (2) 

reinforcement value of the referent, (3) spoken-language comprehension of the referent, 

(4) speech output, and (5) culture and experience. Light and Drager (2002) noted the 

importance of symbol and referent characteristics in the design of graphic symbols that 

appeal to young children.  

Researchers from diverse fields have reported that in comparison to static 

representations, animated representations are relatively more appealing and facilitate 

learning (e.g., De Koning, Tabbers, Rikers, & Paas, 2009; Ploetzner & Lowe, 2004). In 

recent years, animated symbols have been incorporated into commercially available 

augmentative and alternative communication (AAC) devices (e.g., Dynavox Dynasyms 

TM
, Library of International Picture Symbols [LIPS], and Boardmarker 

TM
 Picture 

Communication Symbols [PCS]; Jagaroo & Wilkinson, 2008). As a result, several studies 

have investigated the facilitative effects of animated symbols on graphic-symbol learning 

in both typically developing children (e.g., Schlosser et al., 2012, 2014) and children with 

developmental disabilities (e.g., Fujisawa, Inoue, Yamana, & Hayashi, 2011). For the 

most part, this research effort has concentrated on the naming and identification of 
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graphic symbols representing action verbs and prepositions (e.g., Schlosser, Shane, 

Sorce, Koul, & Bloomfield, 2011; Schlosser et al., 2012, 2014). Overall, the findings of 

animation studies are consistent with the evidence as to how typically developing 

children understand action structure with respect to parsing intentional actions (Baldwin, 

Baird, Saylor, & Clark, 2001) and various perceptual properties (e.g., speed) of motion 

events (Pruden, Hirsh-Pasek, Maguire, & Meyer, 2004) at an early age. The facilitative 

effect of animation on the acquisition of action verbs and prepositions also reflects the 

early preference of typically developing children for attending to moving objects as 

opposed to static objects (Kellman & Spelke, 1983; Mandler, 1992). In line with these 

findings, Jagaroo and Wilkinson (2008) argued that animated representations of dynamic 

motion events represented by action verbs and prepositions may enhance graphic-symbol 

learning by facilitating transparency. Schlosser et al. (2012) concluded that because 

animated representation reflects the dynamic nature of the movements conveyed by 

action verbs and prepositions, it may overcome the limitations of static representation.  

From a linguistic standpoint, action verbs and prepositions share the conceptual 

domains of space, motion, and trajectory; however, they also differ in a variety of ways. 

In terms of semantics, action verbs express fine details about the dynamic processes of an 

object’s motion (Tomasello, 1992). In contrast, prepositions specify spatial relationships 

associated with geometric features (e.g., surfaces, lines, and points), axial structures (left–

right, top–bottom), and quantity (e.g., to express “between,” the presence of two 

landmark objects is required) (Hershkovists, 1986; Landau & Jackendoff, 1993; Talmy, 

2000). With respect to syntax, verbs function as an architectural unit of the language and 

determine the sentence’s argument structure, whereas prepositions often function as a 
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part of the sentence’s predicate structure (Golinkoff & Hirsh-Pasek, 2006). Despite their 

differences, both verbs and prepositions encode dynamic relationships between actions 

and spatial information, a phenomenon that plays an important role in early language 

acquisition (Mandler, 1992).  

Cross-linguistic studies have reported that the acquisition of action verbs and 

prepositions is language specific rather than universal (Bowerman, 1996; Bowerman & 

Choi, 2001; Slobin, 2006; Talmy, 2000). Evidence suggests that different languages 

assign different communicative importance to verbs and nouns over the course of the 

language-acquisition process (Slobin, 2006). As a result, rapid verb learning is common 

in languages such as Japanese, Korean, and Turkish (Choi, 1997; Tomasello, 1992), 

whereas rapid noun learning is common in languages such as English and German (Choi 

& Gopnik, 1995). This distinction is particularly valid for the Turkish language. Both 

cross-sectional (Furman, 2012) and longitudinal studies (Avcu, 2014) have indicated that 

verbs have a high degree of communicative importance in Turkish and that the early 

vocabulary of Turkish-speaking children consists of more verbs than nouns. In addition, 

the due to agglutinating morphological structure (Aksu-Koc, 1985) and verb-final 

syntactic properties of Turkish language, (Topbas, 2006) Turkish-speaking children start 

learning words (e.g., verbs, prepositions) in isolation and gradually master at acquisition 

of the morphological markers by age (Acarlar & Johnston, 2006). Therefore, Turkish 

language provides a suitable context for an investigation of whether these linguistic 

characteristics affect the naming and identification of graphic symbols representing verbs 

and prepositions when such symbols are presented in static and animated formats. 

Moreover, the replication of animation studies may be especially relevant for the Turkish 
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language, because it lacks culturally and linguistically appropriate graphic-symbol 

systems (Karal, Aydin, & Günal, 2010). Most graphic-symbol systems (e.g., PCS, 

Autism Language Program [ALP]) are based on the English language. Therefore, 

replication of animation studies in English may help researchers to adapt existing 

graphic-symbol systems to the agglutinative structure of Turkish.  

In view of the evidence for the effect of animation on graphic-symbol learning, 

the language-specific characteristics of the acquisition of action verbs and prepositions, 

and the increasing need to adapt extant research on graphic-symbol learning to the 

Turkish-speaking population, the purpose of this study was to systematically replicate, in 

Turkish-speaking children between the ages of 3 and 5 years, Schlosser et al.’s (2014) 

investigation of the effect of animation on the naming and identification of two different 

symbol sets representing verbs and prepositions. The current study addresses the 

following research questions for nondisabled Turkish-speaking preschool children: 

1. What is the effect of symbol format (animated and static) on the naming 

and identification of graphic symbols? 

2. What is the effect of word class (verbs and prepositions) on the naming 

and identification of graphic symbols?  

3. What is the effect of chronological age group (3, 4, and 5 year olds) on the 

naming and identification of graphic symbols? 

4. What is the effect of symbol set (ALP and PCS) on the naming and 

identification of graphic symbols?  
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II. LITERATURE REVIEW 

Augmentative and Alternative Communication and Symbol Learning 

Symbol and Referent Variables 

Iconicity 

Iconicity refers to "any association between symbol and referent" (Schlosser, 

2003a, p. 350). Depending on the degree to which a symbol visually resembles its 

referent, a symbol’s iconicity can be defined as transparent, translucent, or opaque (Lloyd 

& Fuller, 1990). Because transparent symbols closely resemble their referents, their 

meaning is readily understood in the absence of the referent; in contrast, because opaque 

symbols bear very little resemblance to their referents, their meaning is unclear when the 

referent is absent or the symbol’s meaning is not already known (Beukelman & Mirenda, 

2013). Translucent symbols, which lie in the middle of the continuum, do not exhibit an 

obvious resemblance to their referents, but the referent can be identified when the 

meaning of the symbol is provided (Llyod & Blischak, 1992).  

Research has shown that typically developing children learn graphic symbols at 

approximately 3½ years and that the degree of iconicity may affect symbol learning 

(Calaghan, 2000; DeLoache, 1995; DeLoache & Burns, 1994). Mizuko (1987) reported 

that typically developing 3-year-old children find it easier to learn transparent and high-

translucent symbols (i.e., PCS and Picsyms), regardless of word class (e.g., nouns, verbs, 

descriptors), than to learn opaque and low-translucent symbols (e.g., Blissymbols). 

Research on children with intellectual disabilities and autism has indicated that a high 

degree of iconicity facilitates the acquisition of aided symbols (Kozleski, 1991; Mirenda 

& Locke, 1989; Sevcik, Romski, & Wilkinson, 1991). Mirenda and Locke (1989) 
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developed a hierarchy of symbol iconicity for children with intellectual disabilities and 

autism. This hierarchy, which orders symbols from most to least transparent, is as 

follows: objects, color photographs, black-and-white photographs, miniature objects, 

black-and-white line symbols, Picsyms, Self-Talk, PCS, Rebus, Blissymbols, and written 

words.  

Reinforcement Value of the Referent 

Although researchers have investigated the effect of the reinforcement value of 

referents on symbol learning, the relationship between iconicity and the reinforcement 

value of referents remains unclear (Sigafoos, Drasgow, Schlosser, & Blischak, 2003). 

Schlosser and Sigafoos (2002) suggested that abstract symbols representing highly 

desired items (e.g., toys, candy) are more readily learned than highly transparent symbols 

representing less-desired items (e.g., books, water). Moreover, the communication 

partner’s knowledge regarding the proper selection of both the type (e.g., verbal, 

tangible) and amount of reinforcement (e.g., after each time a child uses a new symbol 

correctly) may also affect symbol learning in children (Sigafoos, Drasgow, Schlosser, & 

Blischak, 2003).   

Current evidence suggests that the use of tangible reinforcements (e.g., food, 

drink) helps children with developmental disabilities learn new symbols (Roche et al., 

2014). However, this type of reinforcement may simultaneously create a problem: it can 

be difficult to determine whether a child is actually engaged in the process of learning the 

target symbol or merely seeking access to the desired tangible reinforcement itself 

(Sigafoos, Drasgow, Schlosser, Blischak, 2003; Sigafoos, Ganz, O’Reilly, Lancioni, & 



Texas Tech University Health Sciences Center, Selen Gunduz, August 2017 

 

7 

 

Schlosser, 2007). Sigafoos, Drasgow, Schlosser, and Blischak (2003) recommended that 

in order to overcome this problem, future research should focus on systematic 

manipulation of the reinforcement value and the degree of iconicity of the graphic 

symbols.  

Spoken Language Comprehension of the Referent  

Several studies have suggested that prior receptive knowledge of a word 

corresponding to a target symbol helps children learn the symbol (e.g., Sevcik, Romski, 

& Wilkinson, 1991). Romski and Sevcik (1993) found that individuals with intellectual 

disabilities who have high comprehension skills are able to learn and produce symbols by 

accessing their current vocabulary knowledge. Additionally, Schlosser, Belfiore, Nigam, 

Blischak, and Hetzroni (1995) found that individuals with profound intellectual 

impairments may learn opaque symbols (e.g., lexigrams) more efficiently when they have 

prior knowledge of a corresponding word.  

Schlosser (2003a) noted that although spoken-language comprehension of 

referents may have a facilitative effect on symbol learning for typically developing 

children, it may not facilitate symbol learning for children with developmental 

disabilities. In contrast, Geytenbeek (2015) suggested that spoken-language 

comprehension is essential for symbol learning; however, methodological issues (e.g., 

heterogeneity of the study sample) associated with research on children with 

developmental disabilities may result in a bias toward the role of spoken-language 

comprehension in symbol learning. In line with this explanation, Sevcik (2006) pointed 
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out the importance of conducting longitudinal studies to assess the influence of spoken-

language comprehension on symbol learning in children with developmental disabilities.  

Speech Output 

In order to learn to communicate via graphic symbols, children must associate 

symbols with their word referents (Schlosser & Blischak, 2003). Therefore, speech-

generating devices have great potential for facilitating symbol learning in children with 

developmental disabilities (Mirenda, Wilk, & Carson, 2000) because they provide 

recorded (analog or digital) or synthesized speech outputs (Beukelman & Mirenda, 2013; 

Koul & Schlosser, 2004). 

Evidence shows that compared to typically developing individuals, individuals 

with intellectual disabilities experience greater difficulty understanding even high-quality 

synthetic speech (Koul & Hanners, 1997; Willis, Koul, & Paschall, 2000). Koul and 

Hester (2006) reported that repeted exposure to synthetic speech facilitates the speech-

recognition skills of individuals with severe intellectual impairments at the word level. 

Similarly, Koul and Clapsaddle (2006) suggested that individuals with mild to moderate 

intellectual impairments can benefit from repeated encounters with synthetic speech (i.e., 

words and sentences).  

Culture and Experience  

Culture is defined as the shared values, beliefs, and communication patterns 

passed from one generation to the next through membership in a particular social group 

that shape the self-perception of individuals in relation to others and the world (Battle, 

2002). Cultural variables such as race, ethnicity, age, gender roles, child-rearing 
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principles, educational values, socioeconomic status, religious and spiritual beliefs, 

sexual orientation, and linguistic background (Battle, 2002) may shape how children and 

their families perceive disability (Beukelman & Miranda, 2013; Keesling, 1974; Soto & 

Yu, 2014).  

The overall number of children with developmental disabilities has increased, 

including children from diverse cultural backgrounds (Census Bureau, 2010). Thus, AAC 

intervention strategies must be culturally appropriate (Alant, 2005; ASHA, 2004, 2005; 

Soto & Yu, 2014). Beukelman and Miranda (2013) posited that culture and individual 

experience affect the comprehension of iconicity. In addition, research on children with 

autism and intellectual disabilities has indicated that due to their different cultural and 

linguistic backgrounds, such children may experience difficulty grasping the correct 

meanings of symbols (Bridges, 2004; Huer, 2000; Parette, Huer, & Scherer, 2004). 

In addition to the variables mentioned above, research has shown that in typically 

developing children, the concreteness and wholeness of symbols may affect symbol 

learning (Beukelman & Mirenda, 2013). Children can identify symbols easily when they 

portray people or objects clearly (Schlosser, 2003a). Similarly, children can recognize 

symbols easily when they depict the complete form of people or objects (e.g., Light & 

Drager, 2002). Therefore, it is essential to consider all symbol and referent characteristics 

when designing graphic symbols that are appealing to young children (Light & Drager, 

2002). 
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Acquisition of Verbs and Prepositions 

Linguists have developed multiple approaches to the way children acquire action 

verbs and prepositions. Using social-pragmatic theory (Bruner, 1983), Tomasello, 

Kruger, and Ratner (1993) suggested that the acquisition of action verbs and prepositions 

depends strongly on children's social cognitive skills and cultural environment. This view 

suggests that the acquisition of syntax and semantics is affected by the child’s 

sociocultural context. According to Tomasello (2000a, 2000b), children's early lexical 

categories are "item based" and organized around the specific social environments in 

which words occur. More specifically, because adults and children attend to basic actions 

(e.g., walking, running) together within a sociocultural context on a daily basis 

(Borodisky, 2001), children establish attention jointly with adults and use pragmatic cues 

(e.g., adult gaze direction) to learn new verbs (Tomasello, 1995; Tomasello & Akhtar, 

1995; Tomasello & Kruger, 1992). Therefore, children undertake the learning of simple 

verb constructions first and move on later to abstract, adult-like semantic and syntactic 

structures (Tomasello, 2003).  

The second perspective offers an explanation for the acquisition of action verbs 

that aligns with the syntactic-bootstrapping hypothesis (Gleitman & Gleitman, 1992). 

This hypothesis proposes that children use transitive and intransitive frames to determine 

the meaning of novel verbs before mastering semantic relationships (Gillette Gleitman, 

Gleitman, & Lederer, 1999; Macnamara, 1972;Naigles, 1990; Naigles, Fowler, & Helm, 

1995). That is, when a verb is placed in an intransitive frame (e.g., “The truck is X-ing”), 

a child may guess “skidding.” By contrast, when a verb is placed in a transitive frame 

(e.g., “Mom is X-ing the truck”), “pushing” becomes a more acceptable option (Naigles, 
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Fowler, & Helm, 1995, p. 301). According to this view, transitive frames indicate 

causative meanings, whereas intransitive frames signal non-causative meanings (Fisher, 

Gleitman, & Gleitman, 1991). This hypothesis has been criticized for its tendency to 

categorize all actions as verbs and all objects as nouns, even though such generalizations 

may not be applicable to all semantic–syntactic relationships; for example, although 

“know” is not an action, semantically it is a verb, and although “justice” is not an object, 

semantically it is a noun (Mintz, 2003).   

The third view follows the distributional frequent-frames hypothesis (Mintz, 

Newport, & Bever, 2002). A “frequent frame” consists of two words that frequently co-

occur in a corpus with exactly one word intervening. For example, the frame [the x on] 

frequently occurs in English, as in the sentence “The cat is on the mat,” where only the 

word “cat” intervenes between the frame words (Chemla, Mintz, Bernal, & Christophe, 

2009). Evidence indicates that infants as young as 12 months of age use distributional 

information to learn and categorize action and manner verbs (Gómez, 2002; Gomez & 

Maye, 2005). Although similar results have been reported for French-speaking children 

(Chemla, Mintz, Bernal, & Christophe, 2009) and Turkish-speaking children (Ural, 

Yuret, Ketrez, Koçbaş, & Küntay, 2009), further evidence is needed to determine 

whether the frequent-frames hypothesis is applicable to other languages. 

Among these approaches, Tomasello's (1992) proposal that social, cultural, and 

cognitive contexts exert a combined influence on the acquisition of action verbs and 

prepositions has received the most significant attention. The study’s underlying idea is 

that different languages may entail different forms of conceptual coding for action verbs 

and prepositions (Levinson, Kita, Haun, & Rasch, 2002). Researchers have conducted 
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detailed investigations of the effects of the child’s use of a spoken language as a part of 

his or her larger cultural identity (e.g., Slobin, 2006; Talmy, 2000;). Therefore, it is 

important to review the research on the relationship between sociocultural and language 

contexts as it relates to the acquisition of action verbs and prepositions.  

Until recently, researchers agreed that human spatial cognition is language 

independent and universal in nature (Clark, 1973). However, more recent evidence 

suggests that the acquisition of spatial representations, such as prepositions, is language 

specific rather than universal (Bowerman, 1996; Bowerman & Choi, 2001). It has been 

reported that language-specific properties influence how children select, organize, and 

conceptualize spatial information during the course of language and cognitive 

development (Hickmann, 2006; Tomasello, 1992). Hence, how children name and 

identify prepositions represented by graphic symbols should be studied across languages. 

Evidence also suggests that language-specific motion and event relations have an 

impact on the acquisition of action verbs (Slobin, 2006; Talmy, 2000). Rapid verb 

learning in the early stages of language development is a common feature in languages 

such as Japanese, Korean, and Turkish, in which nouns have less communicative 

importance than they do in other languages (Avcu 2014; Choi, 1997; Tomasello, 1992). 

Alternatively, in languages such as English and German, where nouns have more 

communicative importance, the list of the first words acquired by children consists 

predominantly of nouns (Choi & Gopnik, 1995). To explain the language-specific context 

of verb acquisition, Slobin (2006) added equipollently framed languages to Talmy’s 

(2000) taxonomy of verb-framed versus satellite-framed languages. According to this 

taxonomy, satellite-framed or manner-oriented languages (e.g., English, German) encode 
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the manner of motion in verb roots and the path of motion in satellites. In contrast, verb-

framed or path-oriented languages (e.g., Turkish, Korean) encode path information in 

verb roots and either leave manner information unexpressed or place it at the periphery of 

the sentence. Finally, in equipollently framed languages, path and manner information are 

expressed equally (Table 2.1).  

Table 2.1 Typology of Motion-Event Constructions Across Languages (Slobin, 2006) 

Language Type Languages 

Verb-framed Romanic, Semitic, Turkic, Basque, Japanese, Korean 

Satellite-framed Germanic, Slavic, Finno-Ugric 

Equipollently framed Niger-Congo, Austronesian, Tibetan, Thai 

In addition to social, cultural, and linguistic contexts, the development of visual 

perception plays an important role in the acquisition of action verbs and prepositions. 

Visual perception is a key factor of the relationship between actions in space and 

temporal changes in movement (Mandler, 1992). Infants use changes in movement to 

perceive actions (Sharon & Wynn, 1998; Wynn, 1996) and to predict the outcomes of 

those actions (Wagner & Carey, 2005), and they can discriminate objects in motion better 

than static objects (Kellman & Spelke, 1983). Moreover, as Mandler (1992) argued, poor 

foveal vision during infancy may impair infants’ ability to gather information from static 

objects. 

In the course of typical development, the ability to perceive and access path 

information, which can be defined as the trajectory in which an object moves or interacts 



Texas Tech University Health Sciences Center, Selen Gunduz, August 2017 

 

14 

 

with another object, is essential for the acquisition of verbs and prepositions (Zwarts, 

2005). Zwarts (2005) demonstrated that prepositions can convey static information about 

"where something is" or dynamic information about "where something is going" based on 

the visual context in which they are reviewed (Table 2.2). Four-month-old infants can use 

path information to distinguish between when an object begins to move on its own and 

when it begins to move as a result of contact with another object (Leslie, 1982; Leslie & 

Keeble, 1987). Additionally, evidence suggests that infants use various kinds of paths to 

understand different verbs and prepositions; for example, they use upward and downward 

paths to understand prepositions such as “up” and “down” and verbs such as “climb” and 

“fall” (Golinkoff, Hirsh-Pasek, Mervis, Frawley, & Parillo, 1995).  

Table 2.2 Types of Prepositions (Zwarts, 2005) 

Preposition Type Prepositions 

Locative (static) above, at, behind, below, beside, between, in, in front 

of, inside, near, on, outside, under 

Directional (dynamic) across, along, around, away from, down, from, into, off, 

onto, out of, over, past, through, to, toward, up, via 

Understanding the structure, goal, and properties of a movement is also 

considered crucial for the acquisition of action verbs and prepositions. At 9 to 11 months 

of age, typically developing infants begin to understand that actions are structured by a 

beginning, middle, and end (Baldwin, Baird, Saylor, & Clark, 2001). At the same age, 

infants can also successfully identify the rate differences of repetitive actions, which 

suggests that they are able to attribute different perceptual properties (e.g., speed) to the 
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motions they observe (Pulverman, Hirsh-Pasek, Golinkoff, Pruden, & Salkind, 2006; 

Pruden, Hirsh-Pasek, Maguire, & Meyer, 2004). At the end of their first year, infants tend 

to interpret and conceptualize actions according to the goals of the behaviors from which 

the actions originated (Csibra, Gergely, Bíró, Koós, & Brockbank, 1999).  

Verbs and Prepositions in Turkish 

Turkish is an agglutinating language that follows the subject–object–verb 

sentence structure, and it belongs to the Ural-Altaic linguistic family (Topbas, 2006). Due 

to the agglutinating nature of Turkish, its noun morphology requires each morphological 

element to keep its phonological and semantic identity as well as its relative position in 

the sequence; noun suffixes, for example, are formed as follows: stem + (plural) + 

(possessive) + (case), as in göz ‘eye’ + -ler ‘plural’ + -im ‘first person possessive’ + -de 

‘locative’, a sequence that constitutes gözlerimde ‘in my eyes’ (Aksu-Koc, 1985). Verb 

morphology includes tense/aspect/modality markers, negation, subject agreement, and 

voice morphemes (passive, causative, reflexive, and reciprocal); verb suffixes, for 

instance, are formed as follows: stem + (past tense) + (plural), as in gel ‘arrive’ + di ‘past 

tense’ + ler ‘plural’ ‘They arrived’ (Slobin & Aksu, 1982). As a result, unlike English, 

Turkish relies heavily on morphology to indicate “who-does-what-to-whom” (Göksun, 

Küntay, & Naigles, 2008; Ural, Yuret, Ketrez, Koçbaş, & Küntay, 2009). Due to its verb-

final characteristics, unlike English, Turkish requires the listener to retain information 

until encountering clause-final verbs or postpositions, the equivalent of English 

prepositions (Ekmekci, 1986). 
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Regarding the acquisition of action verbs, Slobin’s (2006) taxonomy suggests that 

it is natural for English-speaking children to express the manner of actions using verbs 

(e.g., “walk,” “run”) and the path of actions using prepositions (e.g., “run off” [verb + 

preposition]) (Tomasello, 1992), whereas Turkish-speaking children can use verbs (e.g., 

kaçmak [verb] ‘run off’) to express much of the information conveyed by prepositions in 

English (Choi & Bowerman, 1991; Choi, McDonough, Bowerman, & Mandler, 1999; 

Slobin & Aksu, 1982). However, Furman (2012) challenged Talmy’s (2000) and Slobin’s 

(2006) classification of Turkish as a verb-framed language, arguing that this classification 

fits Turkish only in the case of spontaneous-motion events; Turkish speakers use both 

verb- and non-verb-framed patterns when encoding caused-motion events, that is, those 

in which an agent causes an entity to change location. Sentence 1 exemplifies the 

encoding of a spontaneous-motion event in Turkish. In this sentence, “rolling” expresses 

the manner information by indicating a circular movement of the ball, whereas 

“descending” signals the path information by specifying that the ball’s movement 

occurred in a downward trajectory (Furman, 2012). Sentence 2 exemplifies the English 

encoding of the same spontaneous-motion event. In this sentence, “rolled down” 

indicates that the ball moved downward with a circular motion, thereby expressing the 

manner and path information simultaneously by using a verb and preposition (Özyürek et 

al., 2008).   

(1) Top yuvarlan-arak tepe-den aşağıya in-di. 

      ball roll-connective hill-ablative downness descend-past tense 

     ‘The ball descended the hill while rolling’ 
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(2) The ball rolled down the hill.  

Regarding the acquisition of prepositions, even though the Turkish grammatical 

morphology system depends heavily on affixes (e.g., içinde, the Turkish equivalent of the 

English preposition “in,” contains the affix -nde to indicate that an object/subject is 

“in/inside of something”), Turkish has a few forms that stand as free morphemes to 

indicate a preposition (Acarlar & Johnston, 2006). Table 3.1 in the methodology chapter 

provides examples of prepositions that enjoy this exception (e.g., ara/orta ‘between’). 

Despite the importance of the acquisition of prepositions, few studies have investigated 

how Turkish-speaking children process the path and trajectory information conveyed by 

prepositions. Therefore, it is not clear in what extend the acquisition of prepositions by 

Turkish-speaking children might possibly differ from the children who speaks a language 

different than Turkish. 

Animation  

 Animation is a dynamic representation of information in which temporal change 

is conveyed by a series of frames (Schnotz & Lowe, 2008) that are controlled by either 

the observer or the designer of the animation (Bétrancourt & Tversky, 2000). Animation 

differs from other dynamic and static representations in a variety of ways. In contrast to 

other dynamic representations—such as video, which uses real objects in a motion 

picture—animation is characterized by artificially created objects (Mayer & Moreno, 

2002). As opposed to static representations, such as pictures, animation has the capacity 

to depict temporal changes directly (Lowe, 2003) and explicitly (Bétrancourt, 

Dillenbourg, & Clavien, 2008). According to Lowe (2003), the core distinction between 

animated and static representations consists of the three major forms of temporal change 
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that animation captures: (1) changes in form (“transformations”), which convey 

alterations in size, shape, color, and texture, (2) changes in position (“translations”), 

which show the movement of entities from one location to another, and (3) changes in 

inclusivity (“transitions”), which involve the appearance or disappearance of full or 

partial entities.  

Researchers agree that, in addition to these features of animation, several design 

and observer-related characteristics of animated symbols make them more effective 

learning tools than static symbols. In terms of design characteristics, Tversky, Morrison, 

and Bétrancourt (2002) suggested that in order to enable successful extraction of the 

information, an animation must operate according to the principles of apprehension and 

congruence. The apprehension principle stipulates that animation must be slow and clear 

enough for an observer to perceive changes in movements over time. The congruence 

principle dictates that the structure and content of the animation should match the desired 

mental representation (Tversky, Heiser, Mackenzie, Lozano, & Morrison, 2008). 

Therefore, it is necessary to establish a natural correspondence between the animation, 

change over time, and the desired conceptual information (Tversky, Morrison, & 

Bétrancourt, 2002).  

In terms of observers’ individual characteristics, prior receptive knowledge of the 

animated content and spatial-visualization skills (Hearty & Kriz, 2008; Schnotz & Rasch, 

2005) are associated with the effective use of animation as a learning tool. Prior receptive 

knowledge is considered to be helpful in enhancing the observer’s comprehension of the 

animation (Schnotz, 2002). Therefore, the specificity and degree of prior receptive 

knowledge may influence the accuracy with which the observer interprets the motion in 
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the animation (Hearty & Kriz, 2008). Lowe (2003) stated that in cases where the observer 

does not have sufficient prior knowledge of the animation’s content, the use of animation 

may prevent the observer from processing the new information in a detailed manner. As a 

result, even when animation facilitates the execution of a task, it may fail to facilitate the 

understanding of concepts (Tversky, Morrison, & Bétrancourt, 2002). In contrast, some 

researchers argue that especially for people with minimal prior knowledge, animation 

may facilitate the learning process by representing information explicitly (Hearty & Kriz, 

2008). 

Spatial-visualization skills, another important individual characteristic, consist of 

the ability to construct, maintain, and transform spatial representations mentally (Hearty 

& Kriz, 2008). Stronger spatial-visualization skills are associated with higher spatial 

working-memory capacity (Baddely, 1992) and higher cognitive-processing speed 

(Salthouse, 1996). Hegarty and Kriz (2008) suggested that as a result of the association 

between spatial visualization, working memory, and cognitive processing, spatial-

visualization skills are a prerequisite for perceiving and comprehending an animation. 

However, the authors point out that the reverse may also be the case: an animation can 

serve as a “cognitive prosthetic” for individuals with poor spatial-visualization skills; that 

is, it compensates for the lack of mental animation (Hegarty & Kriz, 2008). Because most 

research on animation has targeted typically developing school-age children, college 

students, and young adults (Höffler & Leutner, 2007), researchers may need to examine 

the cognitive-prosthetic thesis in studies of people with disabilities, who may have weak 

spatial-visualization skills, and in studies of young children, whose overall visual and 

cognitive abilities are still developing.  
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Animation as a Learning Tool 

The use of animation as a learning tool has been extensively studied by 

researchers from diverse fields (e.g., de Koning, Tabbers, Rikers, & Paas, 2009; 

Ploetzner & Lowe, 2004). However, scholars have not reached a consensus on whether 

animation is more effective than static representation in the learning process. Although 

some researchers have reported that the effectiveness of animation is in no way superior 

to that of static representation (e.g., Morrison, Tversky, & Bétrancourt, 2000), others 

have suggested that with careful design and experimental control, the facilitative effects 

of animation can exceed those of static representation (e.g., Schnotz & Rasch, 2005). 

Therefore, it is essential to review the research on the potential opportunities and 

challenges related to the use of animation as a learning tool.  

The main criticisms of animation are related to the overwhelming effect it can 

have on observers (Lowe, 2003). Accordingly, the amount of information conveyed by 

animation can increase working-memory load and reduce cognitive-processing speed at 

the same time (Boucheix, 2008; Morrison et al.; Schnotz, Böckheler, & Grzondziel, 

1999; Tversky, Heiser, Mackenzie, Lozano, & Morrison, 2008). Therefore, animation 

may fail to conform to the apprehension principle (Tversky, Heiser, Mackenzie, Lozano, 

& Morrison, 2008); that is, the observer may have difficulty perceiving the temporal and 

spatial changes in the animation clearly. Considering that cognitive-processing speed and 

working-memory capacity increase with age in typically developing children, this 

criticism may be valid for animation studies targeting very young children (Baddeley, 

1992; Fry & Hale, 1996; Gathercole & Baddeley, 1993; Kail, 1991). Mayer and Moreno 
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(2002) maintained that it is necessary to remove irrelevant materials (e.g., extraneous 

words and sounds) from the animation to conserve the observer’s cognitive resources.  

The main reason to consider animation as a preferable alternative to static 

representation as a learning tool is the additional information conveyed by animation, not 

just its visually appealing representation of the information in three-dimensional space 

(Tversky et al., 2002). In comparison to static representations, animation provides both 

coarser and finer details regarding the spatial and temporal changes associated with an 

event (Zacks, Tversky, & Iyer, 2001). As a result, an observer of animation can segment 

objects, parts of objects, and fine-grained actions performed on objects simultaneously 

(Tversky, Morrison, & Bétrancourt, 2002). Therefore, unlike static representation, 

animation provides substantial information about the spatiotemporal components of an 

event (Morrison, Tversky, & Bétrancourt, 2000).  

The secondary contribution of animation is related to its design characteristics, 

which offer much more flexibility than any static representation can provide. The major 

design advantage of animation is that it allows the observer to control the speed and 

orientation of the animation (Tversky, Morrison, & Bétrancourt, 2002). An observer can 

use the view and review processes, along with the zoom-in and zoom-out options, to 

compensate for poor prior knowledge of the content or poor spatial-visualization skills. 

Consequently, these features may also help to reduce cognitive load, thus facilitating 

learning (Guttormsen Schär & Zimmermann, 2007). Only a few studies have investigated 

the effect of user control on animation-based learning. Therefore, especially for young 

children, there is an increasing need to assess the advantages of such user control.  
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An additional advantage is the designer’s ability to manipulate transitions 

between motion frames in a way that signals the important aspects of the motion on-

screen (e.g., flashing; Wouters, Paas, & Van Merriënboer, 2008). Reiber (1990) argued 

that these manipulations may mitigate the potentially overwhelming effect of animation 

by decreasing cognitive load. In this case, designers may have a unique opportunity to 

promote learning by modifying and manipulating the animation according to observers’ 

needs.  

Evidence Base for Animation in Augmentative and Alternative Communication 

Although recent improvements in high-tech dynamic displays allow AAC devices 

to present animated symbols (e.g., Dynavox Dynasyms TM, LIPS, and Boardmarker TM 

PCS; Jagaroo & Wilkinson, 2008), most studies have focused on static rather than 

animated symbols (Schlosser et al., 2012, 2014). As a result, there is limited research 

available to help clinicians decide "why and when to use animation" (Bétrancourt & 

Chassot, 2008) in their practice. Therefore, it is necessary to review the evidence base for 

the effect of animation on symbol learning and to determine how animation should be 

used in future AAC interventions.  

The evidence base for the effect of animation on graphic-symbol learning comes 

from a limited number of studies of children with typical development and children with 

intellectual disabilities. Mineo, Peischl, and Pennington (2008) examined the 

identification of 24 action words presented in static and animated format by typically 

developing preschool children between 3 and 6 years of age. The static symbols included 

line drawings with disequilibrium cues and line drawings with movement cues. 

Disequilibrium cues indicated a position that cannot be maintained in a three-dimensional 
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world, whereas movement cues pointed to the moving portion of the graphic symbol. The 

animated videos of the symbols included a black-and-white representation of a human 

figure engaged in a specific action and black-and-white line drawings with stick figures. 

The researchers found that children performed better when the animated-symbol format 

was used and that they could identify symbols more accurately as they grew older.  

In their study of children with intellectual disabilities, Fujisawa, Inoue, Yamana, 

and Hayashi (2011) focused on the naming of static symbols from a Pictogram Symbols 

(Maharajah, 1995) and their animated equivalents (Hayashi, 2003). They found that 

animation facilitates the naming of verbs by children with intellectual disabilities and 

emphasized that children with weaker language-development skills benefit the most from 

animated symbols.  

Schlosser et al. (2012) investigated the effect of animation on transparency, name 

agreement, and the identification of graphic symbols representing 24 verbs and 8 

prepositions in typically developing children between the ages of 3 and 5. The study used 

static and animated graphic symbols derived from the ALP symbol set developed by the 

Boston Children's Hospital. The “naming task” required children to verbally name the 

referent that each symbol represented. In contrast, the “identification task” required 

children to point at the target symbol, which appeared in a group of four different 

symbols. The results indicated that animated symbols help children name the symbol’s 

referent more readily than do graphic symbols. This finding was more pronounced for 

verbs than prepositions. In general, children identified verbs more accurately than 

prepositions; however, with respect to identification, there were no observed differences 

between animated and static graphic symbols. 
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To extend the findings of their previous study, Schlosser et al. (2014) compared 

the PCS (Meyers-Johnson, 1998) and ALP (Schlosser et al., 2011) symbol sets to identify 

the effect of animation on the naming and identification of verbs and prepositions in 

typically developing preschool children. The results indicated that animated symbols 

were named more accurately and animation improved the naming of graphic symbols for 

verbs. In line with the findings obtained by Mineo, Peischl, and Pennington (2008) and 

Schlosser et al. (2012), Schlosser et al. (2014) reported that developmental age has an 

effect on the naming and identification of graphic symbols representing verbs and 

prepositions. The study concluded that the ability to name and identify graphic symbols 

develops over time.  

In view of the evidence for the effect of animation on graphic-symbol learning, 

the language-specific characteristics of the acquisition of action verbs and prepositions, 

and the increasing need to adapt extant research on graphic-symbol learning to the 

Turkish-speaking population, the purpose of this study was to systematically replicate, in 

Turkish-speaking children between the ages of 3 and 5 years, Schlosser et al.’s (2014) 

investigation of the effect of animation on the naming and identification of two different 

symbol sets representing verbs and prepositions. The current study addresses the 

following research questions: 

1. What is the effect of symbol format (animated and static) on the 

naming and identification of graphic symbols? 

2. What is the effect of word class (verbs and prepositions) on the 

naming and identification of graphic symbols?  
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3. What is the effect of chronological age group? (3, 4, and 5 year olds) 

on the naming and identification of graphic symbols? 

4. What is the effect of symbol set (ALP and PCS) on the naming and 

identification of graphic symbols?  

The following hypotheses will be tested for the naming and identification (#1–10) 

tasks: 

Research Hypotheses  

H1: Older children will be better at naming symbols than younger children, 

regardless of symbol type (ALP, PCS), symbol format (animated, static), and word class 

(verbs, prepositions). Main effect for age. 

H2: Animated symbols, regardless of symbol type (ALP, PCS), will be easier for 

children to name than static symbols, regardless of word class (verbs, prepositions) and 

age (3-, 4-, and 5-year-olds). Main effect for symbol format. 

H3: Verbs will be easier for children to name than prepositions, regardless of 

symbol type (ALP, PCS), symbol format (animated, static), and age (3, 4, and 5 year 

olds). Main effect for word class. 

H4: ALP symbols will be easier for children to name than PCS symbols, 

regardless of symbol format (animated, static), word class (verbs, prepositions), and age 

(3-, 4-, and 5-year-olds). Main effect for symbol type.  
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H5: Older children will identify symbols more readily than younger children, 

regardless of symbol type (ALP, PCS) and word class (verbs, prepositions). Main effect 

for age.  

H6: Animated symbols, regardless of symbol type (ALP, PCS), will be easier for 

children to identify than static symbols, regardless of word class (verbs, prepositions) and 

age (3-, 4-, and 5-year-olds). Main effect for symbol format. 

H7: Verbs will be easier for children to identify than prepositions, regardless of 

symbol type (ALP, PCS), symbol format (animated, static), and age (3, 4, and 5 year 

olds). Main effect for word class. 

H8: ALP symbols will be easier for children to identify than PCS symbols, 

regardless of symbol format (animated, static), word class (verbs, prepositions), and age 

(3, 4, and 5 year olds). Main effect for symbol type. 

H9: The naming effect for animation will be more pronounced for verbs than for 

prepositions, regardless of symbol type (ALP, PCS) and age (3, 4, and 5 year 

olds). Interaction effect for symbol format and word class. 

H10: Three-year-olds will identify static symbols more readily than animated symbols, 4 

year olds will identify animated symbols more readily than static symbols, and 5 year 

olds will perform equally well with static and animated symbols, regardless of symbol 

type (ALP, PCS) and word class (verbs, prepositions). Interaction effect for symbol 

format and age. 
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III. METHODS 

Participants 

A total of 97 typically developing children between the ages of 3 and 5 years were 

recruited from various day-care centers and preschools in Ankara, Turkey (Table 3.1). To 

qualify for inclusion, children had to meet the following criteria: (1) chronological age of 

3, 4, or 5 years (based on day-care/preschool records regardless of gender, race/ethnicity, 

or socioeconomic status), (2) Turkish as the primary language spoken at home (based on 

day-care/preschool records and teacher reports, as necessary), (3) no uncorrected hearing 

or visual impairments (based on day-care/preschool records), (4) receptive vocabulary 

score on the Turkish version of the Peabody Picture Vocabulary Test (Katz, Önen, 

Demir, Uzlukaya, & Uludağ, 1974) within 1.5 standard deviations of the mean comparing 

to the children living in city areas, and (5) receptive or expressive knowledge of the target 

verbs and prepositions as measured by screening tasks. 

Table 3.1 Number of Participants per Age Group  

Age Group Male Female Total 

3-year-olds 14 16 30 

4-year-olds 18 14 32 

5-year-olds 17 18 35 

Total 49 48 97 

Recruitment  

Participants were recruited via publically posted flyers at day-care centers and 

preschools in Ankara, Turkey. All parents/legal guardians were provided with the consent 
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form and summary of the study. After the parents/legal guardians of the participants 

signed the consent form, the investigator scheduled a time for data collection. 

Materials 

Two symbol sets representing verbs and prepositions were used for data 

collection: PCS (Mayer-Johnson, 2008) and ALP (Schlosser et al., 2011).  

Verbs and Prepositions 

The 24 verbs and 8 prepositions found in the repertoire of both typically 

developing Turkish-speaking and typically developing English-speaking children 3 years 

of age and older (Huttenlocher, Smiley, & Charney, 1983; Keklik, 2010; Tomasello, 

1987; Washington & Naremore, 1978) were used in this study. The same target verbs and 

prepositions (Table 3.2) were used by Schlosser et al. (2012, 2014) to examine the effect 

of animation on the naming and identification of verbs and prepositions in typically 

developing English-speaking preschool children.  
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Table 3.2 List of Verbs and Prepositions with Their Turkish Translations 

Verbs Prepositions 

 blow (üfle)  

 bounce (sektir) 

 close (kapat) 

 cover (ört) 

 cut (kes) 

 dance (dans et) 

 drop (bırak) 

 eat (ye) 

 fall down (düş)  

 give (ver)  

 jump (zıpla) 

 kick (tekmele)  

 

 climb (tırman) – trial  

 hug (kucakla) – trial 

 lie down (yat) 

 lift (kaldır) 

 pull (çek) 

 push (it)  

 ride (bin) 

 run (koş) 

 sing (şarkı söyle) 

 take (al) 

 throw (at) 

 turn around 

(arkaya dön) 

 walk (yürü) 

 wave (el salla) 

 

 behind (arkasında)  

 in (içinde) 

 in front (önünde)  

 next to (yanında) 

 off (üstünden) 

 on (üstünde) 

 out (dışında) 

 between (arasında) 

  

 above 

(yukarısında)– trial 

 under (altında)– trial 

 

Graphic Symbols 

The graphic symbols that represent the verbs and prepositions in Table 3.2 were 

selected from the ALP (Schlosser et al., 2011) and PCS (Mayer-Johnson, 2008) symbol 

sets. Figures 3.1 and 3.2 provide examples of an animated ALP symbol for a verb and a 

preposition by using a sequence of five still frames. Figures 3.3 and 3.4 show sample 

animated PCS symbols for a verb and a preposition.  
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Figure 3.1 Sequence of still shots for the animated ALP symbol for “throw.” ALP 

Animated Graphic Set © Boston Children’s Hospital. 

 

Figure 3.2 Sequence of still shots for the animated ALP symbol for “on.” ALP Animated 

Graphic Set © Boston Children’s Hospital. 

 

Figure 3.3 Sequence of still shots for the animated PCS symbol for “throw.” Picture 

Communication Symbols ©1981–2011 Mayer-Johnson LLC. 

 

Figure 3.4 Sequence of still shots for the animated PCS symbol for “on.” Picture 

Communication Symbols ©1981–2011 Mayer-Johnson LLC. 
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Hardware and Software 

The graphic symbols were displayed by a MacBook Pro computer with a 13-inch 

display and an Intel Core i7 processor with 2.66 GHz processor speed. The graphic 

symbols were presented using Microsoft PowerPoint along with a digitized recording of 

the female researcher’s voice; this procedure ensured a consistent presentation of the 

instruction and consistent timing of each stimulus, delivered in Turkish. Schlosser et al. 

(2014) noted that this procedure is necessary because it eliminates the potential 

inconsistencies associated with human performance, which could compromise procedural 

integrity (Schlosser, 2002). Moreover, verbs and prepositions were randomized for each 

task to maintain consistency across participants and symbol formats.  

Procedure 

Screening Task 

To test the children’s familiarity with the verbs and prepositions, the experimenter 

followed a two-step screening task. As a first step, the experimenter performed each 

action or preposition (with a prop if necessary). The experimenter then asked the child to 

label the action by answering the question “What am I doing?” or “Where is the [name of 

object/person]?” The experimenter did not provide corrective or affirmative feedback. 

Instead, the experimenter provided only nonspecific feedback to maintain participation 

(e.g., “Keep up the good work”). For the second step, the experimenter named each 

action and preposition and asked the child to perform the preposition or action. The 

sequence of the presentation was randomized. The children were expected to demonstrate 

knowledge of all the verbs and prepositions in at least one of the two screening 

procedures. 
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Familiarization Task 

Prior to each experimental task, familiarization trials were performed to allow the 

children to become acquainted with the task. The children were seated individually in 

front of the computer, and the instructor sat next to the child. The children were given 

two practice items sequentially. For the naming task, the instructor verbally invited the 

children to perform the task while proceeding to the green screen: “[Child’s name], let’s 

play a guessing game on the computer. You’ll see a picture on the computer, and the 

computer will ask you to guess it. First, I am going to show you how to play the game.” 

The instructor then alerted the child as follows: “Listen to the computer. It will tell you 

when to make a guess.” After hearing the computerized question “What is this?” the child 

was expected to make a guess. The experimenter acknowledged the child’s correct 

responses (e.g., “Yes, this is ___”) and corrected the incorrect responses (e.g., “No, this is 

____”). The experimenter also informed the child that he or she had to make a guess 

before the red screen appeared. The instructor adjusted the volume as needed to ensure 

that the children could hear the digitized voice. After the second practice task, the 

experimenter asked, “Do you understand how to play the game?” If the child’s response 

was affirmative, this was considered an indication that the child understood the task. If 

the child’s response was not affirmative, the instructor repeated the familiarization trials 

until the child indicated that the task was understood. After finishing the familiarization 

task, the participants were assigned to their respective condition—that is, a specific 

combination of symbol type (ALP, PCS), symbol format (static, animated), and word 

class (verbs, prepositions) (see Research Design) —to complete the naming task.  
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Naming Task 

The children were presented with one graphic symbol at a time. Prior to the 

presentation of each symbol, a green screen with a recorded instruction (i.e., “Get ready. 

Look at the computer”) appeared for 4 seconds to draw the child’s attention to the 

computer screen. Then, a symbol appeared on the screen for 14 seconds. Within the 14 

seconds, the animated symbol looped several times, with the number of loops depending 

on the duration of one looping cycle. After a 1-second delay, the child heard a question 

(i.e., “What is this?”). The child was expected to make a guess before the red slide 

appeared on the screen. The red slide stayed on the screen for 3 seconds. The 

experimenter did not provide corrective or affirmative feedback. Instead, the 

experimenter provided only nonspecific feedback to maintain participation (e.g., “Keep 

up the good work”). In order to allow the participants to take short breaks, the 24 verbs 

were presented in four separate blocks, each of which consisted of six verbs. 

Identification Task 

The identification task was administered on a separate day. Each symbol array in 

the identification task consisted of six symbols with 2 rows of 3 symbols each. This is a 

departure from the procedures of Schlosser et al. (2014) who used only four symbols. 

Due to an observed lack of differences between animated and static formats for 

identification, Schlosser et al. (2014) observed that the task may have been too easy as 

there was 25% chance of identifying the symbol correctly in any given trial. Prior to the 

presentation of each symbol array, a green screen with a recorded instruction (i.e., “Get 

ready. Look at the computer”) appeared to draw the child’s attention to the computer 

screen. After that, a symbol array appeared on the screen with a recorded verbal request 
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(i.e., “Point to the [name of the verb or preposition]”). After a 2-second delay, the same 

verbal request was repeated. Each symbol array was presented for 20 seconds, and then a 

red slide appeared on the screen for 3 seconds. Within the 20 seconds, the animated 

symbol array looped several times, with the number of loops depending on the speed of 

the animation. Then, a green slide appeared again to draw the child’s attention to the 

presentation of the next symbol array.  

Research Design 

A randomized 2x2x2x3 factorial design was used with age (3- , 4- , and 5-year-olds) and 

symbol set (PCS, ALP) as between group variables, and symbol format (animated, static) 

and word class (verbs, prepositions) as within subject variables. In order to ensure that 

any differences in results between and within groups can be attributed to the independent 

variables rather than confounding variables, three age groups were randomly allocated to 

combinations of symbol set (PCS, ALP), symbol format (animated, static), and word 

class (verbs, prepositions).  

Dependent Variables and Measures 

The dependent variables were (1) naming accuracy and (2) identification accuracy. 

Naming accuracy was defined as the child’s ability to name the meaning of a symbol 

when presented with one symbol at a time. A response was marked as correct if the 

child’s label (1) corresponded exactly to the label established for the symbol by the 

research team, (2) was a different but accepted form of the same label (e.g., climbing 

“tırmanıyor” instead of climb “tırmanmak”), or (3) was an acceptable synonym (e.g., hop 

“hoplamak” for jump “zıplamak” ) following the prompt delivered by the computer (i.e., 
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“What’s this?”) and before the red slide appeared (i.e., within 14 seconds after the 

computer-delivered prompt). 

If a child produced a phrase or sentence that contained the target verb or 

preposition in an acceptable form (e.g., “The boy is climbing up the hill”), the response 

was counted as correct, because the target verb was included. A response was considered 

incorrect if the requirements for a correct response were not met. The experimenter 

calculated the percentage of correctly named symbols by dividing the number of correctly 

labeled symbols by the total number of symbols and then multiplying the quotient by 100. 

For identification, a response was considered correct if the child touched the 

symbol corresponding to the spoken name provided by the computer (i.e., “Point to ___”) 

before the red slide appeared (i.e., within 20 seconds after the computer-delivered 

prompt). The experimenter calculated the percentage of correctly identified symbols by 

dividing the number of correctly identified symbols by the total number of symbols and 

then multiplying the quotient by 100. 

Interobserver Agreement 

Interobserver-agreement and procedural-integrity data were collected for 20% of 

the sessions. Twenty percent of the sessions were video recorded by the primary 

researcher during the data collection process. For interobserver agreement, a second 

trained observer’s responses were compared with the responses recorded by the primary 

experimenter. The second observer was selected from among the Turkish students 

seeking doctoral degrees at Texas Tech University. For the naming task, interobserver 

agreement was reported if the two observers agreed on the naming response (i.e., correct, 
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incorrect). For the identification task, interobserver agreement was recorded if the 

observers agreed on the pointing response. The interobserver-agreement percentage was 

calculated by dividing the number of agreements by the number of agreements plus 

disagreements and then multiplying the quotient by 100. The results indicated an 

agreement of 100% for both naming and identification responses. 

A procedural integrity checklist (see Appendix 1) was used to ensure that the 

instructions, latency periods, and nonaffirmative-feedback procedures were followed in 

each session. The procedural-integrity percentage of second observer was calculated for 

20% of the sessions by dividing the number of steps that were followed correctly by the 

number of steps that were not followed plus the number of steps followed and then 

multiplying the quotient by 100. The result indicated that of the sessions considered, 100% 

exhibited procedural integrity for 20% of the sessions.  

Data Analysis 

A randomized 2 x 2 x 2 x 3 factorial design was used for the naming and 

identification tasks. An analysis of variance was performed using IBM SPPS Statistics 

software to determine statistically significant main effects for age group, symbol format, 

symbol set, and word class at alpha level less than .05 (p<.05). Post hoc multiple 

comparison analyses was performed using Scheffe Test. In this study, age (3, 4, and 5 

year olds), symbol set (ALP, PCS), symbol format (static, animated), and word class 

(verbs, prepositions) served as independent variables.   
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IV. RESULTS 

A randomized 2x2x2x3 factorial design was used with age (3 , 4 , and 5 year olds) 

and symbol set (PCS, ALP) as between group variables, and symbol format (animated, 

static) and word class (verbs, prepositions) as within subject variables. In order to ensure 

that any differences in results between and within groups can be attributed to the 

independent variables rather than confounding variables, three age groups were randomly 

allocated to combinations of symbol set (PCS, ALP), symbol format (animated, static), 

and word class (verbs, prepositions). Table 4.1 shows the main percentage accuracy 

scores for naming and identification across three age groups (3 , 4, and 5 year olds), two 

symbol types (ALP, PCS), two symbol formats (animated, static), and two word classes 

(verbs, prepositions). 

The assumption of homogeneity of variances in ANOVA was tested by using 

Levene’s test, to determine if the variances of groups were the same for the null 

hypothesis (Field, 2013). Levene’s test results were significant (p < .001) for both 

naming and identification. The results indicated that the variances of groups were 

significantly different and, therefore, the assumption of homogeneity of variances was 

violated. Particularly, when the group sizes are unequal, violations of the assumption of 

homogeneity of variance increases the true Type 1 error rate (i.e., rejection of the null 

hypothesis when it is actually true) (Kinnear & Gray, 2010). Considering the unequal 

group sizes in each age group, as well as in each cell (Tabachnick, Fidell, & Osterlind, 

2001), data transformations were applied to improve normality of distribution and to 

equalize variances to meet assumptions (Osborne, 2010). This approach also failed in 

meeting assumptions of homogeneity of variances. In the end, the determination was 
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made that ANOVA was preferable to non-parametric tests using the raw data to see the 

interactions between independent variables because it is a robust tool and is amenable to 

violations of homogeneity of variance, especially if cell sizes are relatively equal.  
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Table 4.1 Mean percent naming and identification accuracy across groups by word class, symbol format, and symbol set. 
 

Age Group Word Class Symbol Format Symbol 
Set 

Number of 
participants (n) 

Naming  
M (SD) 

Naming Range Identification M 
(SD) 

Identification 
Range  

3-year-olds Prepositions Animated ALP 4 87.50 (.00) - 87.50 (.00) - 

PCS 4 15.62 (6.25) 12.50-25.00 46.87 (15.73) 25.00-62.50 
Static ALP 3 75.00 (.00) - 87.50 (.00) - 

PCS 3 25.00 (21.65) 12.50-50.00 45.83 (7.22) 37.50-50.00 

Verbs Animated ALP 4 67.70 (7.12) 58.33-75.00 88.54 (3.99) 83.33-91.66 

PCS 4 66.66 (6.80) 58.33-75.00 78.12 (5.24) 66.66-79.16 

Static ALP 4 45.83 (5.89) 41.66-54.16 82.39 (2.08) 79.16-83.33 

PCS 4 34.37 (8.59) 25.00-45.83 83.33 (.00) - 
4-year-old Prepositions Animated ALP 4 87.50 (.00) - 87.50 (.00) - 

PCS 4 40.62 (15.73) 50.00-6250 59.37 (6.25) 50.00-62.50 

Static ALP 4 84.37 (6.25) 75.00-87.50 81.25 (7.22) 75.00-87.50 
PCS 4 18.75 (7.22) 12.50-25.00 56.25 (7.22) 50.00-62.50 

Verbs Animated ALP 4 73.95 (9.24) 62.50-83.33 92.70 (6.25) 83.33-95.83 

PCS 4 69.79 (7.11) 62.50-79.16 82.29 (3.99) 79.16-87.50 
Static ALP 4 51.04 (5.24) 45.83-83.33 93.74 (2.41) 91.66-95.83 

PCS 4 59.37 (13.77) 41.66-75.00 86.45 (6.25) 79.16-91.66 

5-year-olds Prepositions  Animated ALP 5 82.50 (11.18) 62.50-87.50 87.50 (.00) - 
PCS 5 45.00 (11.18) 37.50-62.50 65.00 (5.59) 62.50-75.00 

Static ALP 4 87.50 (.00) - 87.50 (.00) - 

PCS 3 62.50 (25.00) 37.50-87.50 62.50 (21.65) 50.00-87.50 

Verbs Animated ALP 4 73.95 (3.99) 70.83-79.16 94.79 (5.24) 87.50-100.00 

PCS 5 64.16 (7.57) 54.16-75.00 84.99 (6.97) 79.16-95.83 
Static ALP 5 50.83 (11.56) 33.33-62.49 91.66 (11.78) 70.83-100.00 

PCS 4 63.54 (5.24) 58.33-70.83 88.54 (12.89) 70.83-100.00 

All Age Groups Prepositions Animated ALP 13 85.58 (6.93) - 87.50 (.00) - 
PCS 11 34.61 (17.04) - 57.69 (12.01) - 

Static ALP 13 82.95 (6.31) - 85.23 (5.06) - 

PCS 10 33.75 (25.72) - 55.00 (13.44) - 
Verbs Animated  ALP 12 71.87 (7.13) - 92.01 (5.46) - 

PCS 13 66.66 (7.01) - 82.05 (5.99) - 

Static ALP 13 49.35 (8.13) - 89.42 (8.61) - 
PCS 12 52.53 (16.13) - 86.11 (7.81) - 

Prepositions and Verbs Animated  ALP 25 78.99 (9.80) - 89.66 (4.35) - 

PCS 24 50.64 (20.74) - 69.87 (15.51) - 
Prepositions and Verbs Static ALP 26 64.75 (18.55) - 87.50 (7.37) - 

PCS 22 43.94 (22.59) - 71.98 (19.00) - 

Prepositions and Verbs Animated and Static ALP 51 72.02 (16.27) - 88.60 (6.06) - 
Prepositions and Verbs Animated and Static PCS 46 47.56 (21.64) - 70.83 (17.03) - 
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Naming 

Results revealed a significant main effect for age F(2, 97) = 16.60, p <  .001, 

indicating that 4 year olds (M = 60.67, SD= 23.59) produced  greater accurate responses 

than 3-year-olds (M = 52.36, SD = 25.61), and 5 year olds (M = 65.71, SD = 17.18) 

attained higher scores than both of the younger age groups, indicating a developmental 

trend. Post hoc multiple comparison analyses using Scheffe Test (p<.001) revealed that 

the differences between 3 year olds and 4 year olds, along with the differences between 3 

year olds and 5 year olds, were significant. No significant difference was obtained 

between 4 and 5 year olds. 

There were significant two-way interactions observed for age. First, there was a 

significant Age x Word Class interaction F(2, 97) = 3.42, p < .05. That is, 3 year olds 

(verbs: M =53.64, SD = 15.95; prepositions: M = 50.89, SD = 34.13) and 4 year olds 

(verbs: M = 63.53, SD = 12.50; prepositions: M = 57.81, SD = 31.25) named a higher 

percentage of verbs correctly in comparison to prepositions. In contrast, 5 year olds 

(verbs: M = 62.49, SD = 11.16; prepositions: M = 69.11, SD = 21.70) named a higher 

percentage of prepositions correctly in comparison to verbs. Second, there was a 

significant Age x Symbol Format interaction F(2, 97) = 5.80, p < .05, which indicates 

that although all age groups named a higher percentage of animated symbols than static 

symbols, this was more pronounced for 3 year olds (animated: M = 59.37, SD = 27.95; 

static: M = 44.34, SD = 20.78) and 4 year olds (animated: M = 67.96, SD = 19.70; static: 

M = 53.38, SD = 25.47) in comparison to 5 year olds (animated: M = 66.00, SD = 16.85; 

static: M = 65.36, SD = 18.11). Third, there was a significant Age x Symbol Set 

interaction F(2, 97) =7.66, p < .05. That is, 3 year olds (ALP: M = 68.61, SD = 16.66; 
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PCS: M = 36.11, SD = 22.69), 4 year olds (ALP: M = 74.22, SD = 15.75; PCS: M = 

47.13, SD = 22.60), and 5 year olds (ALP: M = 72.91, SD = 16.87; PCS: M = 58.08, SD 

= 14.32) named a higher percentage of ALP symbols than PCS symbols correctly. 

There was a significant three-way interaction between age, word class, and 

symbol set, F(2, 97) = 4.20, p < .05., indicating that 3 year olds (ALP: M = 56.76, SD = 

13.16; PCS: 50.51, SD = 18.69) named a higher percentage of verbs correctly when 

presented with ALP symbols in comparison to PCS symbols both in animated and static 

format. However, 4 year olds (ALP: M = 62.50, SD = 14.08; PCS: M = 64.58, SD = 

11.57) and 5 year olds (ALP: M = 61.11, SD = 14.88; PCS: M = 63.89, SD = 6.25) 

named a higher percentage of verbs correctly when presented with PCS symbols rather 

than ALP symbols. In terms of prepositions, in all age groups, prepositions presented 

with ALP symbols were named with higher percentage accuracies in comparison to 

prepositions presented with PCS symbols. 

There was a significant four-way interaction between age, word class, symbol set, 

and symbol format, F(2, 97) = 5.28, p < .05., indicating that for all age groups, children 

performed better with animated ALP symbols compared to animated PCS symbols for 

verbs and prepositions. Further, these results were more pronounced for prepositions for 

all age groups.  

Results also showed that there was a significant main effect for symbol format, 

F(1, 97) = 23.92, p < .001, indicating that animated symbols (M = 64.54, SD = 21.59) 

were named more accurately than static symbols (M = 54.80, SD = 22.90). This main 

effect was modified by a significant Word Class X Symbol Format interaction F(1, 97) = 
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19.54, p < .001. That is, animation helped more with verbs (animated: M = 69.16, SD = 

7.41; static: M = 50.83, SD = 12.44) than with prepositions (animated: M = 60.10; SD 

=28.94; static: M = 59.52; SD = 30.85). 

In addition, there was a significant main effect for symbol set, F(1,97) = 160.03, p 

< .001, indicating that ALP symbols (M = 72.02, SD = 16.27) were named more 

accurately than PCS symbols (M = 47.56, SD = 21.64). This main effect was modified by 

a significant Word Class x Symbol Set interaction, F(1, 97) = 148.78, p < .001. Although 

ALP symbols resulted in better performance compared to PCS symbols for both verbs 

(ALP: M = 60.16, SD = 13.72; PCS: M = 59.83, SD = 14.02) and prepositions (ALP: M 

= 84.37; SD = 6.64; PCS: M = 34.24; SD = 20.72), this difference was much more 

pronounced for prepositions. Finally, figures 4.1-4.5 on the following pages shows the 

interaction effects for naming. 
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Figure 4.1 Percent naming correct as a function of age and symbol format. 

 
Figure 4.2 Percent naming correct as a function of age and word class. 
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Figure 4.3 Percent naming correct as a function of age and symbol set. 

 

Figure 4.4 Percent naming correct as a function of word class and symbol format. 
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Figure 4.5 Percent naming correct as a function of word class and symbol set. 

Identification 

Results revealed a significant main effect for age F(2, 97) = 8.67, p < .001, 

indicating that 4 year olds (M = 79.94, SD = 14.49) had higher percentage correct than 3 

year olds (M= 75.55, SD = 17.66), and 5 year olds (M = 83.33, SD = 13.85) attained 

higher scores than both of the younger age groups, which indicated a developmental 

trend. Post hoc multiple comparison analyses using Scheffe Test (p < .001) revealed that 

only the difference between 3 year olds and 5 year olds was significant.   

Additionally, there was a significant main effect for word class, F(1, 97) = 109.12, 

p < .001, indicating that a higher percentage of verbs (M = 87.32, SD = 7.85) were 

identified than prepositions (M = 71.80, SD = 17.57). Further, there was a significant 

main effect for symbol set, F(1,97) = 145.78, p < .001, indicating that a greater 

percentage of ALP symbols (M = 88.60, SD = 6.06) were identified than PCS symbols 
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(M = 70.83, SD = 17.03). These main effects were modified by a significant Word Class 

x Symbol Set interaction, F(1, 97) = 59.92, p < .001. That is, although the use of ALP 

symbols produced better results compared to use of PCS symbols for both verbs (ALP: M 

= 90.66, SD = 7.24; PCS: M = 83.99, SD = 7.08) and prepositions (ALP: M = 86.46; SD 

= 3.52; PCS: M = 56.52; SD = 12.42), this increase was much more pronounced for 

prepositions.    

There was a significant three-way interaction between age, word class, and 

symbol set, F(2, 97) = 4.07, p < .05., indicating that in all the age groups, verbs and 

prepositions presented in ALP symbols were identified with higher percentage accuracies 

in comparison to verbs and prepositions that were presented with PCS symbols. These 

results were more pronounced for prepositions for all age groups (3 year olds: ALP: M = 

87.50, SD =.00; PCS: 46.35, SD = 15.73; 4 year olds: ALP: M = 84.37, SD = 5.79; PCS: 

M = 57.81, SD = 6.47; 5 year olds: ALP: M = 87.50, SD =.00; PCS: M = 64.06, SD = 

12.39). 
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Figure 4.6 Percent identification correct as a function of age and word class. 

 

Figure 4.7 Percent identification correct as a function of age and symbol set. 
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Figure 4.8 Percent identification correct as a function of word class and symbol set. 
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V. DISCUSSION 

The purpose of this study was to address the following questions: What is the 

effect of (a) chronological-age group (3, 4, and 5 year olds), (b) symbol format 

(animated, static), (c) word class (verbs, prepositions), and (d) symbol type (Autism 

Language Program [ALP], Picture Communication System [PCS]) on the naming and 

identification of graphic symbols in Turkish-speaking children? Although several studies 

have investigated the effect of animation on the naming and identification of graphic 

symbols in English-speaking children (e.g., Mineo et al., 2008; Schlosser et al., 2012, 

2014), there is no published research studies on this topic in Turkish-speaking children. 

In order to address these gaps in the literature, the current study investigated the effect of 

animation on the naming and identification of graphic symbols representing verbs and 

prepositions in Turkish-speaking children from 3 to 5 years of age.  

Effect of Age 

As hypothesized, the results revealed that there was a chronological-age effect 

consistent across both dependent variables, word classes, symbol formats, and symbol 

types. In other words, for verbs and prepositions, animated and static graphic symbols, 

and ALP and PCS symbols, older children performed better than younger children at 

naming and identifying symbols. This developmental trend replicates previous research 

findings regarding the effect of animation on the naming and identification of graphic 

symbols in English-speaking children (for verbs and prepositions, see Schlosser et al., 

2012, 2014; for verbs, see Mineo at al., 2008). This effect is consistent with the literature 

on the development of iconicity, picture understanding, and picture naming in typically 

developing children.  
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Research on typically developing children has demonstrated that iconicity—that 

is, “any perceived association between symbol and referent” (Schlosser, 2003, p. 350)—

develops at approximately 3½ years of age (DeLoache & Burns, 1994; DeLoache, 1995; 

Calaghan, 2000) and continues to develop over time as children gain experience with 

symbols and their referents (Brown, 1977). Picture comprehension and picture 

understanding develop over time as well (Callaghan & Rankin, 2002; Ainsworth, 2006; 

Masterson et al., 2008). At 3 years of age, typically developing children can understand 

the analogical relationship between pictures and their referents, even though pictures are 

not necessarily identical to their real-world referents (Shane et al., 2008).  

Moreover, the results revealed a variety of interactions between age and the other 

independent variables. The first interaction was between age and word class. According 

to the results, 3- and 4-year-olds correctly named a higher percentage of verbs than of 

prepositions, whereas 5-year-olds correctly named a higher percentage of prepositions 

than of verbs. These findings are consistent with studies that have found that the early 

vocabulary of typically developing young Turkish-speaking children consists more 

heavily of verbs than of other word classes, such as nouns and prepositions (Avcu, 2014; 

Furman, 2012). Previous animation studies of typically developing English-speaking 

children (e.g., Schlosser et al., 2014, 2012), however, have not reported any interaction 

between age and word class. This difference may derive from language-specific 

vocabulary-acquisition processes, especially considering that, unlike the early vocabulary 

of Turkish-speaking children, that of English-speaking children depends heavily on 

nouns (Choi, 1997; Tomasello, 1992).  
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Although several studies using animated stimuli have concluded that children as 

young as 7 to 9 months old can discriminate the path and manner of an action (e.g., 

Pruden et al., 2013; Pulverman et al., 2008, 2013), this ability may not guarantee that 

children can acquire words with which to label verbs and prepositions in order to define 

actions with the same speed and ease (Konishi, Pruden, Golinkoff, & Hirsh-Pasek, 2016). 

Considering that each language has a different coding or labeling system for verbs and 

prepositions, the ability of children to name actions may differ across languages. 

According to Talmy’s (2000) classification of motion events, Turkish is a verb-framed 

(path-oriented) language that encodes path information in verb roots while expressing 

manner information in the periphery of the sentence or simply omitting it. Therefore, 

very young Turkish-speaking children may depend on the use of verbs to express the path 

and trajectory of actions and therefore may not yet have the ability to use prepositional 

elements (e.g., ic, or “in,” and ust, or “on”) in their sentences. Moreover, due to the 

agglutinating nature of Turkish, some suffixes can be used to express the path and 

trajectory of actions, and the same suffix can be interpreted as “in,” “on,” “at,” “under,” 

etc. (Noonan, 2010), depending on the word to which it is attached. Sentences (a) and (b), 

below, exemplify that language characteristic. Therefore, naming the path and trajectory 

of actions, which are typically expressed by prepositions, may be closely related to 

mastering such morphological and semantic properties of the Turkish language, which 

may explain why the older age group named more prepositions correctly than did the 

younger age groups.  

(a) Kitab - ı masa-da birakir 

book- accusative table- locative leave- third person singular 
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(English translation: He/She leaves the book at the table) 

(b) Kitab - ı dolap-da birakir. 

book- accusative cabinet- locative leave- third person singular 

(English translation: He/She leaves the book in the cabinet) 

The second interaction was between age and symbol format. Although all age 

groups named a higher percentage of animated symbols than of static symbols, this 

finding was more pronounced for 3- and 4-year-olds than for 5-year-olds. This study’s 

findings indicated that younger age groups benefited the most from the animation for 

symbol naming. This finding may be due to animation’s role as a “cognitive prosthetic” 

(Hegarty & Kriz, 2008, p. 7) for observers. Therefore, especially for very young children, 

animation may help to compensate for prerequisite visualization skills, which may still be 

developing at 3 and 4 years of age. However, because most research on animation has 

targeted older children and young adults (Höffler & Leutner, 2007), there is insufficient 

evidence to draw conclusions regarding the developmental patterns of visualization skills 

in typically developing Turkish-speaking children. This finding may therefore be most 

meaningful when interpreted in light of this study’s methodology.  

The third interaction was between age and symbol set. Children in all age groups 

named more ALP symbols than PCS symbols. Moreover, the three-way interaction 

between age, symbol set, and word class revealed that 3-year-olds named more verbs 

with ALP symbols, whereas 4- and 5-year-olds named more verbs with PCS symbols. 

Children in all age groups also named a higher percentage of prepositions with ALP 

symbols. A possible explanation for these findings is that certain design characteristics of 
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ALP symbols may help young children name verbs and prepositions more easily. 

Therefore, it would be worthwhile to examine these characteristics in detail.  

First, ALP symbols representing verbs and prepositions contain a generic child-

like main character and an additional character (who appears when necessary) who 

always act out concepts in full-body form (Schlosser et al., 2011). In contrast, PCS 

symbols representing verbs include human stick figures or figures who perform the 

relevant actions in either full-body or partial-body form, depending on the target verb 

(e.g., full-body representation for the verb “walk” and representation of a hand for the 

verb “drop”). Early research efforts in the area of verb learning indicated that when 

viewing events, very young children direct the majority of their attention to the event’s 

agent, that is, the actor (Golinkoff & Kerr, 1978). Moreover, older children with larger 

vocabularies tend to be more successful in extending newly learned verbs to actions even 

when the agent of the action changed (Forbes & Poulin-Dubois, 1997; Poulin-Dubois & 

Forbes 2002). Therefore, it is possible that 3-year-olds, unlike children in the older age 

groups, take advantage of the full-body agent in ALP symbols in order to match the 

action they observed with the corresponding label (verb) for the task. In addition, ALP 

symbols contain a light-gray-colored generic object that can morph to take on the features 

required to illustrate the target verb or preposition (Schlosser et al., 2011). This “globe-

like object is not so highly articulated that it looks like a realistic, concrete object; the 

intent is to portray the ‘generalness’ rather than any concrete instance of a concept (e.g., 

‘eating’ versus eating a specific sandwich)” (Schlosser et al., 2011, p. 206). By contrast, 

the objects manipulated in PCS symbols representing verbs contain specific color and 

shape properties for each verb (e.g., a red ball for the verb “kick” and a white knife for 
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the verb “cut”). Therefore, PCS symbols are still a far from realistic representations of 

concrete objects, and there is a lack of physical consistency across the symbols. As a 

result, considering the physical inconsistencies in PCS symbols, 3-year-olds in particular 

may find it much easier to identify ALP symbols that represent verbs than to identify 

PCS symbols that represent verbs.  

Moreover, PCS symbols representing prepositions do not make use of human 

figures to illustrate actions meant to convey path and trajectory information. Instead, 

prepositions are represented by the positioning of a black ball in relation to black lines 

(e.g., for the preposition “between,” the black ball is positioned within two black lines, 

and for the preposition “next to,” the black ball is positioned on the right side of a black 

line). For some prepositions, an arrow is used to provide a cue about the direction of the 

ball’s movement. In order to label or discriminate an action, it is essential to understand 

both the manner of the motion, which provides information about how a specific action is 

carried out, and the path of the motion, which involves the figure’s path and trajectory 

with respect to a ground object (e.g., around a box; Talmy, 2000; Slobin 2006). Konishi, 

Pruden, Golinkoff, and Hirsh-Pasek (2016) used a video in which a human figure in full-

body form performs actions that convey information about the path and manner of 

motions. Researchers have found that infants tend to categorize path information only in 

the presence of a ground object but that they do not necessarily need a ground object to 

categorize manner information. These findings suggest that children need a ground object 

as a reference point for understanding path and trajectory information, which is expressed 

by prepositions. In line with these findings, in ALP symbols representing verbs, a globe-

like object was used “whenever a representation of the concept requires an object” 
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(Schlosser et al., 2011, p. 206); for example, to represent the verb “throw,” a globe-like 

object accompanies the main character, but for the verb “fall down,” the child-like figure 

performs the action without an accompanying object. This feature may help 3-year-olds 

understand the manner of a motion with greater precision because it allows them to view 

a child-like figure performing actions in whole-body form with little or no need to pay 

attention to another object or entity. Because visualization skills develop gradually over 

time, the highly transparent nature of figures and objects in ALP symbols, along with 

their simplicity and consistency, may help very young children to more easily extract 

information about how a certain action is being performed. In contrast to ALP symbols 

representing verbs, in all ALP symbols representing prepositions, a globe-like object is 

used regardless of whether it is presented in a static or animated format (e.g., the child-

like character is positioned on top of the globe-like object to represent the preposition 

“on” and positioned under the globe-like object to represent preposition “under”). As a 

result of these differences, PCS symbols representing prepositions may not be easy for 

children to understand, because it may be difficult for them to decide whether the black 

lines or the black ball should be considered the reference point. This may be another 

reason why children in all age groups named a higher percentage of prepositions 

represented by ALP symbols than of prepositions represented by PCS symbols.  

For the identification task, the three-way interaction between age, word class, and 

symbol format revealed that children in all age groups identified a higher percentage of 

verbs and prepositions with ALP symbols than of verbs and prepositions with PCS 

symbols, and this finding was more pronounced for prepositions. In previous animation 

studies (for verbs and prepositions, see Schlosser et al., 2014, 2012; for verbs, see Mineo, 
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Peischl, & Pennington, 2008), children were asked to identify the target verb or 

preposition on the basis of a four-array choice; however, in this study, children were 

asked to do so on the basis of a six-array choice. Therefore, even though there is an 

increased task difficulty, regardless of whether ALP symbols are presented in a static or 

animated format, they may help children overcome the difficulties associated with the 

design characteristics of PCS symbols mentioned above.  

In addition, there was a four-way interaction between age, symbol set, symbol 

format, and word class. This interaction indicated that in all groups, children named a 

higher percentage of animated ALP symbols for verbs and prepositions than of animated 

PCS symbols for verbs and prepositions, and this finding was more pronounced for 

prepositions. In addition to the design characteristics of ALP symbols mentioned above, 

some other design characteristics of ALP and PCS symbols may have contributed to this 

finding. First, unlike animated PCS symbols, animated ALP symbols do not include 

additional cues such as arrows or waves (Schlosser et al., 2011). Moreover, in four 

animated PCS symbols representing verbs, the presence of movement cues in the static 

version and the absence of the same cues in the animated version (Schlosser et al., 2014) 

may create an inconsistency to view actions on static vs. animated PCS symbols. Several 

animation studies using eye-tracking measures have indicated that visual cues may help 

decrease the amount of time and the cognitive load necessary to visually search the target 

location on the screen (e.g., Boucheix, 2008; Boucheix, Lowe, Putri, & Groff, 2013; 

Mautone & Mayer, 2007; de Koning, Tabbers, Rikers, & Paas, 2010). In contrast, other 

studies have argued that such visual cues have no influence on the user’s performance 

(e.g., Kriz & Hegarty, 2007) or that they serve only to direct attention to the animation 
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(e.g., Berney & Bétrancourt, 2016) rather than to facilitate the extraction of information 

from the animation. Mineo et al. (2008) reported that additional cues did not improve the 

performance of typically developing preschool-age English-speaking children, especially 

in terms of symbol identification. Therefore, it is possible that the absence of visual cues 

(e.g., arrows, waves) in animated ALP symbols may help preschool-age Turkish-

speaking children view actions more easily, because such symbols do not require them to 

allocate cognitive resources to additional visual information.  

Second, observing a child-like character performing actions in whole-body form 

may also help children name more verbs and prepositions with animated ALP symbols. 

Konishi, Pruden, Golinkoff, and Hirsh-Pasek (2016) argued that, especially for children, 

the perceptual understanding of actions requires an ability to perceive both the 

commonality and uniqueness of action exemplars and that this ability is essential for verb 

mapping and extension (Golinkoff & Hirsh-Pasek, 2006; Golinkoff et al., 1995). For 

example, when a human performs an action (e.g., jumping), the view of this action may 

differ depending on the physical characteristics (e.g., weight, strength, flexibility, etc.) of 

the person performing it. In addition, nonhuman animals (e.g., a cat jumps over the fence) 

and even inanimate objects (e.g., an alarm clock jumps off the table) can perform the 

same action as humans. Furthermore, the action’s location (e.g., on top of a chair) and 

purpose (a person jumps over a puddle to keep his shoes dry) may change how children 

view an action. Therefore, the stick figures and body parts in animated PCS symbols may 

not help children understand how the physical characteristics of an agent affect the 

execution of a certain action. Moreover, in comparison to animated PCS symbols, 

animated ALP symbols may facilitate learning because they clearly and realistically show 
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how a generic character positions his body and uses certain body parts to execute specific 

actions; these features convey a great deal of information about the manner, path, and 

trajectory aspects of movements—information that is essential for understanding verbs 

and prepositions.  

Third, in contrast to ALP symbols, the static and animated versions of the same 

PCS symbols exhibit some physical inconsistencies. For example, the static version of the 

PCS verb “blow” includes a candle that is solid red in color, whereas the animated 

version has a candle with pink and white stripes (Schlossser et al., 2014). Similarly, in the 

static version of the PCS verb “run,” the runner is facing to the right, whereas in the 

animated version, the runner is facing to the left (Schlosser et al., 2014). Research has 

indicated that the physical features of symbols, such as color, complexity, and size, may 

affect symbol learning (Wilkinson & Jagaroo, 2004). It may be that the ability of 

preschool-age Turkish-speaking children to name ALP symbols more easily than PCS 

symbols results from inconsistencies in the appearance of the latter.  

Effect of Symbol Format 

The analysis of symbol format (animated vs. static) yielded mixed results across 

the two dependent variables. For naming, animation helped more with verbs than with 

prepositions. This replicates the findings of Schlosser et al. (2012), and Schlosser et al. 

(2014), for static and animated ALP and PCS symbols. In addition, there were no 

interactions between symbol format and symbol set, which replicated findings of 

Schlosser et al (2014) on benefit of animation for verbs and extension of this benefit on to 

PCS as a second graphic symbol set.  
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Action verbs represent events that require changes in the animated agent’s 

movements in time and space (e.g., the agent needs to change the position of his legs and 

the speed of his movements to represent the verb “run”). Therefore, Schlosser et al. 

(2014) argued that action verbs may lend themselves to animation more naturally than 

prepositions. It is possible that the enabling and facilitating effect (Schnotz & Rasch, 

2005; Schnotz, 2005) of animation helps children name more verbs with animated 

graphic symbols than verbs with static graphic symbols. The enabling effect of animation 

may help children process perceptual and conceptual information in dynamic actions. 

Similarly, the facilitating effect of animation may help children reduce the cognitive 

resources (e.g., working memory, cognitive-processing speed) necessary for processing 

the dynamic presentation of actions by serving as a “cognitive prosthetic” that 

compensates for visuospatial skills that may still be developing during the preschool 

years (Hegarty & Kriz, 2008, p. 7). Considering that cognitive-processing speed and 

working-memory capacity increase with age in typically developing children (Kail, 1991; 

Fry & Hale, 1996; Baddeley, 1992; Gathercole & Baddeley, 1993), in this study, 

animation may have helped children decrease their working-memory load while 

increasing their cognitive-processing speed. Several critics have argued that, especially 

when the content of the animation is new to the observer, the facilitating effect may have 

an “underwhelming effect” (Lowe, 2003) by leading the observer to an “illusion of 

understanding” (Schnotz & Lowe, 2003; Schnotz & Rasch, 2005). However, because the 

target verbs and prepositions in this study are already in the repertoire of typically 

developing preschool-age Turkish-speaking children, the underwhelming effect was not a 

point of concern. Besides, along with visuospatial skills, prior knowledge of animation 
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content is an indicator of the successful building of mental models from animations 

(Baddeley & Hitch, 1974; Hegarty & Kriz, 2008; Hegarty, Canham, & Fabrikant, 2010). 

Therefore, children’s prior knowledge of target verbs and prepositions may also help 

them name more verbs with animated symbols.  

In line with the findings of Schlosser et al. (2014), the results revealed that 

animation did not facilitate the naming of prepositions as a word class. Schlosser et al. 

(2014) maintained that the poor performance of PCS symbols may be the underlying 

reason for this finding, an explanation that clearly applies to the current study as well, 

considering the descriptive data in Table 2. In addition, it is possible that the type of 

target prepositions used in this study contributed to this result. Zwarts (2005) noted that 

locative prepositions convey static information that indicates where something is, 

whereas directional prepositions convey dynamic information about where something is 

going (Table 4). In this study, with the exception of the directional preposition “off,” all 

of the target prepositions were locative. Therefore, considering that animation enhances 

the depiction of dynamic changes in actions, it is possible that animation did not provide 

any significant benefit for locative prepositions because dynamic changes are less 

pronounced in such prepositions. However, before coming to any conclusions, it may be 

necessary to further examine the effect of animation on the naming and identification of 

graphic symbols representing locative and directional prepositions.  

Animation did not help children identify target symbols. These results replicate 

those obtained by Schlosser et al. (2012, 2014). Schlosser et al. (2014) stated that task-

difficulty differences between naming, in which a child is asked to select from an infinite 

number of potential response options, and identification, in which a child is asked to 
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make a forced choice from a limited number of responses, may be the core explanation 

for the lack of benefit of animation for identification tasks. Accordingly, because 

identification tasks are easier than naming tasks, Schlosser et al. (2014) concluded that 

“any benefit that was to be derived from animation was overshadowed by the ease of the 

task requirements” (Schlosser et al., 2014, p. 1787). In terms of task requirements, in 

contrast to previous research efforts (e.g., Schlosser at al., 2014, 2012; Mineo et al., 

2008), this study presented six symbols at a time instead of four, thus investigating the 

effect of animation on identification tasks with increased task difficulty. Therefore, the 

results showed that even when children viewed six simultaneously moving symbols at 

once for 20 seconds, despite the increased task difficulty, animation failed to show any 

effect. The identification findings of Mineo et al. (2008), which indicated that children 

performed better with animated symbols than with static symbols in the same 

identification task, contradict those of the current study and of previous studies 

(Schlosser et al., 2012, 2014). However, the symbols used in Mineo et al. (2008) were 

white, “bare-bones” animated stick figures on a black background, whereas the symbols 

in the current study were more detailed and colorful. In Mineo et al.’s (2008) study, the 

symbols may have minimized the perceived complexity of the display of concurrent 

animations. As previously discussed (Schlosser et al., 2012), a number of additional 

procedural differences could account for these discrepant findings, but the most plausible 

explanation relates to the low performance of Mineo et al.’s (2008) static symbols 

compared with those used in this and previous studies (Schlosser et al., 2012, 2014). The 

lower percentages for static symbols demonstrate that animated symbols facilitate 
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identification better than their static counterparts. In other words, animated symbols may 

be more readily identified than poor static symbols.  

Effect of Symbol Set 

For naming, ALP outperformed PCS, in particular with prepositions in both 

animated and static formats. Schlosser et al. (2014), who obtained similar findings, 

suggested that symbol sets may have relative strengths related to word class rather than 

absolute strengths. The possible reasons why ALP symbols representing prepositions 

were named more readily than PCS symbols representing prepositions were discussed 

under the heading “Effect of Age.” In summary, the consistent use of a child-like 

character represented in full-body form, and of a globe-like object as a reference point in 

all symbols representing prepositions may have contributed to the fact that ALP symbols 

were named with higher percentages. Moreover, the absence of movement cues such as 

arrows and waves may have helped children focus on each symbol better and name ALP 

symbols more readily. For identification as well, ALP was more effective than PCS in 

terms of verbs and prepositions, and this effect was more pronounced for prepositions. 

Schlosser et al. (2014) reported that in the identification tasks, there was no significant 

difference for verbs. The underlying difference between these findings indicates that 

future studies should attempt to identify the elements of animation that enable young 

children to extract information from graphic symbols, possibly by combining behavioral 

data with neuropsychological measures (e.g., eye tracking, brain imaging). 
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Effect of Word Class 

For naming, there was no significant main effect or interaction effect for word 

class itself. However, as in previous animation studies (Schlosser et al., 2014, 2012), it 

was found that verbs were easier to identify than prepositions. Like the findings of 

Schlosser et al. (2014), the current study’s results showed that word class did interact 

with symbol set. The interaction between word class and symbol format was discussed in 

the section “Effect of Symbol Format,” and the interaction between word class and 

symbol set was addressed in the section “Effect of Symbol Set.” Word class interactions 

were also discussed under the heading “Effect of Age.”  

Limitations 

This study aimed to systematically replicate the previous research effort of 

Schlosser et al. (2014) to evaluate the effects of animation on naming and identification 

of graphic symbols from two symbol sets in Turkish children. The limitations regarding 

inconsistencies in static and animated format of particular symbol sets and symbols were 

discussed above under the “Effect of Age” and “Effect of Symbol Set” sections. Apart 

from these discrepancies, the major limitation of this study was small sample size in 

comparison to the original study by Schlosser et al. (2014) which may have resulted in 

violating assumptions of homogeneity of variance and thus rendering weak statistical 

results. Therefore, it is necessary to extend the current study by recruiting more 

participants for each age group. Moreover, the sample of this study is driven from only 

one city in Turkey. Therefore, findings of this study may not represent preschool age 

Turkish children from diverse socio-economic backgrounds overall.  
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Future Directions  

Several issues related to research methodology and symbol and referent 

characteristics remain unaddressed in the extant literature. These issues need to be 

considered in future research. First, researchers agree on the need for future studies of 

children with developmental disabilities (e.g., Mineo, Peischl, & Pennington, 2008; 

Schlosser et al. 2012, 2014). There is also a consensus among researchers that children 

from different age groups should be included in future animation studies (e.g., Mineo, 

Peischl, & Pennington, 2008; Schlosser et al., 2012, 2014). In addition, longitudinal 

research (Slobin, 2006) may be a useful means of understanding the potential 

contribution of animation to the acquisition of action verbs and prepositions in the 

preschool years.   

Second, most of the extant research has used only verbs and prepositions that are 

already in the repertoire of typically developing preschool children. Animation studies 

have shown that observers’ prior knowledge regarding the content of an animation may 

be an important factor in successfully extracting information from the animation (Hegarty 

& Kriz, 2008; Lowe, 2003). In line with this finding, Schlosser et al. (2012) suggested 

that it would be worthwhile to examine how children take advantage of animation to 

facilitate symbol learning when they are introduced to unfamiliar words. Therefore, 

future studies should investigate the effect of prior word knowledge on the naming and 

identification of animated symbols.  

Third, Tversky, Morrison, and Bétrancourt (2002) pointed out that in order to 

assess the facilitative effects of animation, it is essential to compare the animation with 

informationally equivalent static graphics. To date, only one study (Schlosser et al., 2014) 
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has made such a comparison in order to investigate the effect of animation on the naming 

and identification of graphic symbols. There is, therefore, insufficient evidence about 

how animated and static representations of different symbol sets may affect graphic-

symbol understanding. Consequently, it is important to follow Schlosser et al.’s (2014) 

suggestion: researchers should replicate animation studies with different symbol sets in 

order to test the external validity of their results.  

Fourth, most research on the effect of animation on graphic-symbol naming and 

identification has focused on designer- or developer-directed control over animated 

symbols (e.g., Schlosser et al., 2012, 2014). Consequently, little is known about the 

potential contribution of user-directed animation to graphic-symbol learning. Research on 

the effects of pacing control over animation has found that pacing control strengthens 

comprehension in students (e.g., Höffler, & Schwartz, 2011; Mayer & Chandler, 2001; 

Nesbit & Adesope, 2011) and children (Boucheix & Guignard, 2005). However, many 

other studies have found that pacing control does not enhance the comprehension of 

animation (Kriz & Hegarty, 2004), even in novice learners (Lowe, 2003). Similarly, 

research on the potential effects of observer control over the view-review process 

(pausing and reviewing the animation) has yielded controversial results (Berney & 

Bétrancourt, 2016). Therefore, future research should investigate the extent to which 

children's manipulation of the view-review process and representation time (slow vs. fast) 

facilitates the naming and identification of graphic symbols. 

Moreover, most of the research on animation has relied on behavioral data. 

Therefore, it would be fruitful to combine behavioral data with some neurophysiological 

measures such as eye tracking and brain imaging in order to determine why animation 
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facilitates symbol naming and identification in typically developing children. Several 

brain-imaging methods are now available, including functional magnetic resonance 

imaging (fMRI), electroencephalogram (EEG), and functional near infrared spectroscopy 

(fNIRS). Noninvasive brain-imaging methods such as fNIRS (for a review, see Ferrari & 

Quaresima, 2012) may be particularly useful for detecting changes in the brain activation 

of children while they perform naming and identification tasks. Over the past two 

decades, fNIRS has been widely adopted in research on fetuses (e.g., Wolfberg & du 

Plessis, 2006), newborns (e.g., Pena et al., 2003), infants (e.g., Nishimura et al., 2010), 

and elderly adults (e.g., Richter, Hermann, Ehlis, Plichta, & Fallgatter, 2007). Especially 

in view of future studies targeting young children and children with disabilities, fNIRS 

provides several advantages over fMRI, including good temporal resolution as well as a 

safe, silent, easy, and cheap application procedure (Scholkmann et al., 2014). Therefore, 

future studies should consider combining behavioral data with neurophysiological 

measures based on brain imaging.  

Conclusion 

Although the findings of this study are preliminary in the sense that (a) they have not 

been replicated with children who have disabilities and are candidates for AAC 

intervention and (b) they need to be replicated by independent investigator teams in 

Turkey, the results suggest that ALP has an advantage over PCS when it comes to 

prepositions. A growing body of evidence suggests that the acquisition of verbs and 

prepositions is language specific rather than universal (e.g., Choi & Gopnik, 1995; 

Bowerman, 1996; Slobin & Aksu, 1982; Slobin, 2006). The current study’s replication of 

existing animation studies (e.g., Schlosser et al., 2012, 2014) in Turkish allowed for an 
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examination of the animation in graphic symbols with a different language. Moreover, as 

a systematic replication of the research conducted by Schlosser et al. (2014), this study 

offers findings that may be especially relevant for the Turkish language, considering the 

lack of culturally and linguistically appropriate graphic symbols for Turkish-speaking 

children (Karal, Karal, Şılbır, & Altun, 2016). 
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APPENDICES 

Appendix A 

Procedural Integrity 

Directions for Video Watching and Rating Scales 

 

Rater Number: ___________________ 

 

1. Did the investigator explain the protocol’s data collection plan?  

a. Yes 

b. No 

2. Did the investigator provide an opportunity to answer questions?  

a. Yes 

b. No 

3. Did the investigator provide an explanation to the child for the data collection 

process prior to each task?   

a. Yes 

b. No 
 


