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Introduction 
A large research base indicates that educational television does help young children learn program 
content and then transfer that content to more generalized skills (see Fisch, 2004 for a review). The 
techniques and styles used to present educational content and maximize its educational 
effectiveness have been articulated in a variety of academic and secondary sources (see Wainwright 
& Linebarger, 2006 and Linebarger & Wainwright, 2007 for recent reviews). A larger question 
remains: how does a child’s enjoyment of a particular program influence learning (or not) from 
educational media content integrated into that program. In previous efficacy studies involving 
programs such as Between the Lions, Super Why, Pinky Dinky Doo, Dora the Explorer, and Sesame 
Street, a variety of questions have been included to determine whether and how much children 
liked the show as a whole, liked specific characters, and liked certain educational components of the 
show (e.g., the presence of onscreen print). Typically, these analyses have been reported separately 
using simple descriptives such as likeability ratings and percentages. In some cases, these 
descriptives are contrasted by child and family demographic characteristics including age, gender, 
and family socioeconomic status (SES). In our most recent efficacy studies, we have initiated a line 
of research that examines child-reported appeal or enjoyment in greater depth including whether 
and how children form emotional attachments to onscreen characters. These attachments, referred 
to as parasocial interaction (PSI), arise through children’s formation of emotional bonds with 
onscreen characters (Hoffner & Buchanan, 2005). The consequences of these bonds are 
complicated by a number of child-specific and media-specific factors including the personal and 
social characteristics of the viewers; the perceived similarity between these characteristics and the 
characteristics of onscreen characters; and the ways in which PSI, once formed, impact what and 
how viewers process onscreen content (Hoffner & Buchanan, 2005).  
 
Understanding the roles that appeal, likeability, and PSI play in attracting and sustaining attention 
are critical goals because, while we can control exposure to a program in an experimental setting, 
programs that are unappealing or characters who children do not like or identify with may make it 
challenging to sustain viewership once the experimental components of a research study have 
ended. Therefore, we have opted to present the typical indicators of appeal and likeability, the level 
of PSI children reported, and, more importantly, the links among these indicators and child 
outcomes as a function of viewing Martha Speaks. 
 
Literature Review 
 
Appeal plays a key role in attracting attention to program content and sustaining that attention 
over the course of an episode. Fisch (2004) writes that “if children do not find such activities 
appealing, they will simply choose not to engage in them, thus eliminating any potential educational 
benefit of the activities” (p. 9). By recruiting and sustaining attention, appeal could be expected to 
facilitate comprehension; that is, children are more likely to devote cognitive resources to content 
or formats that they find engaging. Theoretically and logically, one would expect that high levels of 
appeal would result in greater learning. In practice, Gabrelian, Blumberg, and Hogan (2009) found 
the opposite effect. Specifically, learning and comprehension were highest for the low appeal 
segments. The storyline in the appealing segments may have encouraged greater attention to the 
story at the expense of attention to and processing of the underlying educational math content. 
Similar results have been found with video games. Children who liked a particular video game 
demonstrated poorer game performance when compared with those who rated the game as less 
favorable (Blumberg, 1998, 2000). In these studies, it is likely that high appeal resulted in greater 
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attention to the superficial narrative elements or to the behavior exhibited by favored onscreen 
characters at the expense of attending to and learning the central or educational content, a 
phenomenon supported by both Fisch (2004) and Gabrelian et al., (2009). Repeated viewing 
presents one way to overcome these challenges. By repeatedly viewing content, children become 
familiar with specific content and, more broadly, how that content is typically delivered. The effects 
of high appeal would then be mediated by the degree of exposure to program content such that 
appealing content would be more likely to be viewed or used repeatedly.  
 
Gender of child may also moderate the pathway from exposure to learning. Boys pay greater visual 
attention to television content while girls pay greater aural attention (Alvarez, Huston, Wright, & 
Kerkman, 1988; Rolandelli, Wright, Huston, & Eakins, 1991; Wright et al., 1984). Researchers have 
determined that boys prefer processing visual stimuli while girls prefer verbal or auditory stimuli. 
Cognitive research also indicates that girls tend to do better at tasks involving verbal and written 
stimuli while boys tend to do better at tasks involving visual processing (Halpern, 1996).  
 
Another developmental component that likely moderates the exposure → appeal → learning 
pathway is age. Children, especially those who have not yet entered formal schooling, are more 
likely to attend to the program narrative and less likely to attend to the educational content 
regardless of appeal. Fisch (2004) speculates that, in these circumstances, another set of program 
characteristics further mediates learning: the degree of integration between the narrative and the 
educational content. When educational content is closely linked with the narrative, children 
demonstrate greater learning. In contrast, older children who have greater cognitive resources 
available may be able to simultaneously enjoy the appealing features of the program and its 
characters, attend to the story, and learn the educational content conveyed in each episode. 
Developmentally, younger children may be more likely to demonstrate diminished learning 
particularly when they are enthusiastic about the program and its characters. This relation occurs 
because younger children have a limited amount of processing capacity as well as difficulty 
managing their attachment to onscreen characters in order to devote or redirect resources to 
specific educational content.  
 
Environmental factors have also been linked to the attentional and executive functioning skills that 
develop between preschool and middle school (e.g., Klenberg, Korkman, & Lahti-Nuuttila, 2001). In 
the present study, a family’s SES will be used as a proxy for the home environment of the 
participating children. In prior research, children living in Low SES families performed more poorly 
than their more advantaged peers on tasks measuring visual and verbal fluency, skills at the upper 
end of the developmental function associated with attention and later executive functioning skills. 
The more basic skills that mature earlier (e.g., preschool), inhibition and attention, are less 
impacted by SES differences. Environmental differences are then manifested on a number of 
sophisticated skills including planning, self-regulating, monitoring, and problem-solving that are 
vital to later school success.  
 
The research reviewed above implicates a number of features and factors that interact to determine 
whether and how young children learn from educational television. Often, the relationship between 
viewing and outcomes is not simple or straightforward. As a result, the depth of impact can vary 
considerably depending on the convergence or divergence of stimulus features, child and family 
demographics, child preferences, and child viewing habits. 
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A Model of Learning from Television 
 
Attention to media forms and content and subsequent comprehension are best understood when 
features of the stimulus and the child are considered simultaneously. In Figure 1, the mechanisms 
responsible for perceiving, encoding, acting on, storing, and later retrieving knowledge are at their 
peak when the content or “stimulus” is perceived as “moderately novel, of intermediate complexity, 
integratable, somewhat regular, partially ordered, and recognizable” (Rice, Huston, & Wright, 
1982). Children attend to and attempt to comprehend content from the micro-level visual and 
verbal bits to the macro-level segments, episodes, and series (Bickham, Wright, & Huston, 2001). 
Moderately difficult content is hypothesized to arouse the greatest levels of attention and interest. 
If content is too easy or familiar, children will invest few cognitive resources into processing it, 
resulting in superficial comprehension. Conversely, if content is too difficult or complex, children 
will also invest few resources into processing it. Only when content is appropriately challenging 
and interesting will children actively work to process the content. Consequently, when content is 
within children’s focal lens of comprehensibility, they will devote resources to generating their own 
understanding of the content, thereby making this information their own (Crutcher & Healy, 1989; 
Metcalfe, Kornell, & Son, 2007; Slamecka & Graf, 1978). Otherwise, when familiar or 
incomprehensible, children will make little effort to generate their own understanding and will 
likely disengage. Engagement and appeal also play important roles in children’s initial attention and 
willingness to devote additional resources to comprehending content.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Traveling Lens Model (Rice et al., 1982; reprinted with permission) 
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Creating predictions based on the research and model reviewed above leads to 5 research 
questions:  
 
Research Question 1: Does PSI influence children’s learning from Martha Speaks?  
 
Research Question 2: Does repeated viewing influence children’s learning from Martha Speaks?  
 
Research Question 3:  Does gender, age, or family SES moderate the relations among PSI and 
vocabulary outcomes? 
 
Research Question 4: Does gender, age, or family SES moderate the relations among repeated 
viewing and vocabulary outcomes? 
 
Research Question 5: Do PSI and repeated viewing interact with one another as well as in 
combination with gender, age, and family SES to influence vocabulary outcomes? 
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Method 
The analyses presented below describe children’s assessment of Martha Speaks including how 
much they liked the show, the characters, and particular components of the learning environment; 
the level PSI they reported forming with onscreen characters; and the role that repeated viewing 
played in these relations. This information was collected as part of a larger efficacy trial that 
evaluated whether and what children learned from viewing Martha Speaks  over a 4-week, 16-
episode intervention (Linebarger, Moses, & McMenamin, 2010). Children were randomly assigned 
to one of three conditions: 1) view the program as it currently airs; 2) view the program with 
onscreen print inserted the first time an explicit vocabulary word is defined; and 3) control. The 
control group was monitored with no alternate program provided. The full study involved 3 waves 
of data collection: pre-test, immediate post-test (i.e., after the 4-week viewing intervention was 
finished), and delayed post-test (i.e., 4 weeks later, children were evaluated again due to evidence 
that vocabulary gains may not be immediately demonstrated). The appeal and parasocial indicators 
were collected during the post-test visit immediately following the viewing phase.  
 

Participants 
 
The full sample used in these analyses involved 212 children who were assigned to a viewing 
group: 121 urban children and 91 rural children. The urban sample, drawn from schools and 
centers in large cities located in the Pacific Northwest and the Northeast, was recruited through 
urban schools and child care centers located in school districts identified as predominantly low 
income1. The rural sample, located in a rural location in the Midwest, was recruited through rural 
schools located in school districts where the population of low-income students was at or greater 
than 50%. Table 1 contains demographic information for the full sample of 212 children and split 
by urban and rural locations. 
 

Measures 
 

Parent-Reported Demographics 
 
Parents were asked a battery of social and demographic questions. Only a handful of these variables 
have been included in this report: child’s gender, age, and birth order was. Parent-specific variables 
included level of education, family size, and family income. 
 
Parent- or Teacher-Reported Viewing Logs 
 
During the viewing weeks, parents or teachers whose children were in the experimental groups 
completed detailed logs of the number of times their child(ren) watched each of the 16 episodes. 
Parents of the control children completed a general viewing log documenting the number of times 
their child watched a set of popular programs per week (including Martha Speaks). Parents of 
children in all conditions completed the general viewing log for the 4 weeks between the immediate 
and delayed post-tests. Viewing logs for control children (83% completed viewing logs) showed 

                                                           
1 Information on each school district location was taken from the NCLB school report cards. All school 
districts in the urban sample identified more than 90% of the school population as low-income according to 
the NCLB and DOE definitions while all school districts in the rural sample identified more than 50% as low-
income. 
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that most of the control children did not watch Martha Speaks during the viewing weeks. In fact, 
parents of just two control children reported watching the program twice over the course of the 4-
week viewing phase and 4-week post viewing phase (i.e., the 8-weeks from pre-test to delayed 
post-test). All parents and teachers were compensated for their time completing viewing logs.  
 
Direct Assessment of Indicators of Appeal and Parasocial Interaction  
 
Appeal was assessed through two primary constructs: general program indicators including how 
much they liked the program, how it compared to a self-identified favorite program, how much they 
liked the words onscreen or featured in the show, and what some of the new words they learned 
were. Next, a battery of items targeting each of the 4 main characters was administered to examine 
the nature and quantity of PSI formed between the child, the program, and the onscreen characters.  
 
Table 1. Child and Family Characteristics Overall and by Location 

 All Urban Rural F (1, 210) or χ2 
(192) 

Sample Size 
 

212 121 91  

Gender (n) 102 boys 
110 girls 

54 boys 
67 girls 

48 boys 
43 girls 

1.37 
 

Birth Order (x ) 2.0 1.9 2.0 0.62 

Age (x ) 6.1 yrs 5.7 yrs 6.5 yrs 27.43*** 
4 to 5yo (n) 109 77 32 16.86*** 
6 to 8yo (n) 103 44 59  

Mom’s Education (x ) 14.2 yrs 13.9 yrs 14.6 yrs 3.77+ 

Family Income (Real, x ) $39,307 $37,968 $41,087 0.88 

Income-to-Needs (Real, x ) 1.4 1.4 1.4 0.02 

Family Size (x ) 4.4 4.3 4.5 3.91* 

Family SES  (n)     
Very Low SES 79 49 30 1.26 
Low SES 133 72 61  

Note. x  = mean, n = sample size; ***p < .001; **p < .05; +p < .10 
 
 
Learning Outcomes 
 
A researcher-developed vocabulary measure was administered at all three time points to document 
participants’ receptive and expressive knowledge of 30 select target words. A more complete 
description of the words and the process used to generate the word list can be found in Linebarger 
et al. (2010). More generalized vocabulary knowledge was examined through the administration of 
the Peabody Picture Vocabulary Test – 4th Edition (PPVT-4) at the pre-test and the delayed post-
test.  
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Program-Specific Receptive Vocabulary Items. Receptive vocabulary knowledge was measured 
by asking children two yes/no questions regarding the meaning of a particular word. One question 
was correctly answered yes and the other question was correctly answered no. One point was given 
for each correct answer; therefore, receptive knowledge for each word was measured on a 3-point 
scale: 0 = no understanding of the word; 1 = answered one of two questions correctly; 2= answered 
both questions correctly.  
 
Program-Specific Expressive Vocabulary Items. Expressive vocabulary knowledge was measured 
by asking children the meaning of all 30 target words (“What do you think “unique” means?”). 
Children’s responses were recorded and later scored using a 4-point scale (0 = no understanding of 
the word, 1 = mentioning one aspect about a particular word or using a simple or vague sentence 
that contains no examples of or overt reference to the meaning of the word  2 = partial 
understanding of the word as indexed by using the word in a sentence that also includes an 
example or providing two key aspects that differentiate a particular word from other words; or 3 = 
full understanding of the word such that the child provides a definition or implied definition from 
an episode). A primary coder scored all of the data while a second coder scored a subsample of 
participants’ answers at each time point. Inter-rater reliability was calculated using Krippendorff’s 
alpha reliability estimate. The alpha reliabilities reached acceptable levels: 0.84, 0.82 and 0.86. 
 
Standardized Vocabulary Knowledge. The Peabody Picture Vocabulary Test -4 (PPVT-4; Dunn & 
Dunn, 2007) was administered to all children at both the pretest and the delayed post-test. The 
PPVT-4 is a measure of linguistic competence and vocabulary knowledge. Children point to one of 
four pictures on a page that illustrate or exemplify a spoken word ranging from simple objects to 
complex concepts. PPVT-4 standard scores are similar in distribution to IQ scores; that is, PPVT-4 
standard scores have a mean of 100 and a standard deviation of 15. In this sample, the average pre-
test PPVT-4 standard score was 98.4 (SD = 14.6). Scores for urban children averaged 95.1 (SD = 
14.1) while scores for rural children averaged 102.8 (SD = 14.2). Pre-test PPVT-4 differences 
between the urban and rural samples were significant2. Past research has documented positive 
relationships between educational television viewing and PPVT-3 scores (Anderson, Huston, 
Schmitt, Linebarger, & Wright, 2001; Wright et al., 2001).  
 

Research Design 
 
The full research design was created using a repeated-measures ANCOVA framework where 
children were randomly assigned to one of three groups: viewing Martha Speaks as it currently airs, 
viewing Martha Speaks with onscreen print, and a control group. The analyses reported here were 
conducted with children in the two viewing groups.  
 

Procedures 
 
After child care or school consent was given, a letter detailing the study was sent home to parents. 
Children whose parents consented to their participation were then pre-tested on all learning 
outcomes. Parents were given a questionnaire to complete. Both parents and teachers were given 
viewing logs weekly to record the number of times a child viewed Martha Speaks during each of the 
4 weeks of intervention. After the intervention phased ended, children were again tested with all 
program-specific vocabulary outcomes. The appeal and parasocial assessments were administered 

                                                           
2 F(1, 210) = 15.32, p < 0.001 



Indicators of Appeal and Parasocial Interaction,  April 2010 Page 10 

 

during the immediate post-test, too. Program-specific outcomes and the PPVT-4 were administered 
at the delayed post-test (i.e., 4-weeks after the viewing phase ended). 

 
Analytical Approach 
 
The analytical approach consisted of multiple statistical steps. First, simple descriptives including 
means, standard deviations, and percentages were generated for program- and character-level 
items. These descriptives were computed for the full sample as well as the three key moderating 
variables (i.e., gender, age, and family SES). Children were divided into two groups by age: 4- to 5-
year-olds and 6- to 8-year-olds. Family SES was also divided into two groups based on the family’s 
income-to-needs ratio. This ratio expresses absolute income as a proportion of the official poverty 
line for a family of a particular size in 2009. Therefore, a family of a particular size with income 
exactly at the poverty line is at 100 percent of poverty and has an income-to-needs ratio of 1.00. In 
this study, family SES was divided into Very Low SES (i.e., income-to-needs ratio at or below 1.00) 
and Low SES (i.e., income-to-needs ratio above 1.00).  
 
A similar analysis was conducted for children’s reports of learning from Martha Speaks. In addition 
to the descriptives, children’s responses to the three items investigating learning from Martha 
Speaks were analyzed to provide detail about the types of information that children reported 
learning as well as the breakdown of vocabulary reported by type. 
 
The next set of analyses was designed to test the effects of PSI, episodes viewed, and child and 
family factors on learning outcomes. In these analyses, multiple regression models were computed 
to examine the direct effects of PSI and episodes viewed on receptive and expressive vocabulary 
knowledge as well as PPVT-4 scores. Interactions were computed between each of the three child 
and family factors, PSI, and the total episodes viewed individually (2-way interactions) and in 
combination (3-way interactions).   
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Indicators of Appeal and Parasocial 
Interaction  
 

Program and Character Appeal and Parasocial Interaction Overall and by Child 
and Family Characteristics
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Program Likeability and Parasocial Indicators 

How much do you like the Martha Speaks show?  
 
 
Table 2. Percentage of Children who Reported Liking Martha Speaks (the Program) Overall 
and by Gender, Age, and Family SES 

 Overall Boys Girls Younger Older Very Low 
SES 

Low SES 
URBAN  

A Little 12.5a 13.0 12.1 16.4 5.4 9.3 14.8 
A Lot 78.8 76.1 81.0 71.6 91.9 86.0 73.8 

Overall 91.3 89.1 93.1 88.0 97.3 95.3 88.6 
RURAL        

A Little 3.4a 4.4 2.4 9.4 0 3.6 3.4 
A Lot 92.0 91.1 92.9 87.5 94.5 92.9 91.5 

Overall 95.4 95.5 95.3 96.9 94.5 96.5 94.9 

Note. A 3-point scale was used: not at all, a little, a lot. Values sharing a letter superscript in the same column 
are significantly different. aχ2 = 6.74, p < .05 

 

 
 
 
 
When You Are Watching Martha Speaks, Do You Feel Like You Are Part of 
the Group? 
 
Table 3. Percentage of Children who Reported Feeling Like Part of the Group Overall and by 
Gender, Age, and Family SES 
 

 
Overall Boys Girls Younger Older 

Very Low 
SES 

Low 
SES  

URBAN – Yes 69.3 68.9 71.4 69.2 72.2 75.6 66.7 
RURAL - Yes 70.1 70.5 90.2 81.3 79.2 92.6 74.1 

Note. A yes/no scale was used.  

 

  



Indicators of Appeal and Parasocial Interaction,  April 2010 Page 13 

 

Favorite and Not So Favorite Parts of Martha Speaks 
 
Table 4. Percentage of Children who Reported Favorite and Not So Favorite Parts of the 
Program Overall and by Gender, Age, and Family SES 
 

 Any Favorite 
Parts of the 

Show? 

Any Parts that 
You Don’t 

Like? Child’s Specific Comments 
 

URBAN    
Boys 68.9 37.2 FAVORITES 

Nearly all children who reported that 
they had favorite parts were able to 
articulate favorite scenes or episodes of 
Martha Speaks.  
 
References to characters were made in 
43 of the 66 (65.2%) favorite parts 
listed. Martha amassed the most 
references (65.1%) followed by Helen 
(9.3%), Skits (18.6%), and T.D. (7.0%). 
 
DISLIKED PARTS 
Many comments referred to disliking 
scenes when a character or story event 
was mean or scary.  
 
References to characters were made in 
30 of 54 disliked parts (55.6%). Once 
again, Martha amassed the most 
references (60.0%) followed by Skits 
(30.0%), Helen (6.7%), and TD (3.3%).  

Girls 71.4 44.4 

Younger 69.2 40.0 
Older 72.2 43.2 

Very Low SES 75.6 45.0 
Low SES 66.7 38.6 

RURAL   
Boys 70.5a 21.4 
Girls 90.2a 34.1 

Younger 81.3 33.3 
Older 79.2 24.5 

Very Low SES 92.6b 24.0 
Low SES 74.1b 29.3 

 

Note. Values sharing a letter superscript in the same column are significantly different. aχ2 = 5.20, p < .05; bχ2 = 
3.92, p < .05 
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What is Your Favorite Television Show to Watch When You Are Home? 
 
 The two most frequently mentioned programs were Martha Speaks (15.6%) and Sponge Bob 

Square Pants (17.0%).  
 Other favorites (in order) included: 7.1% Dora the Explorer; 6.6% Hannah Montana; and 3.8% 

iCarly. All other programs were mentioned less frequently.  
 
 
 

 
How Does Martha Speaks Compare To This Show? 
 
Table 5. Percentage of Children Describing How Martha Speaks Compared to Their Favorite 
Television Program Overall and by Gender, Age, and Family SES 
 

 As Much as 
Favorite 

Show 

More Than 
Favorite 

Show 

Less Than 
Favorite 

Show Child’s Specific Comments 
 

URBAN     
Overalla 46.0 18.4 35.6 LIKED AS MUCH 

Children who reported they 
liked Martha Speaks as much as 
their favorite program 
reported that this was because 
particular characters were 
nice, funny, or good.  
 
LIKED MORE THAN 
The majority of children in this 
group reported that Martha 
was the reason they liked the 
program more than their 
favorite program. 
 
LIKED LESS THAN 
Children who reported that 
they liked Martha Speaks less 
stated that the program was 
too young for them or that a 
particular character wasn’t as 
funny, cool, or nice as the 
characters in their favorite 
program. 
 

Boys 35.1 21.6 43.2 
Girls 54.0 16.0 30.0 

Youngerb 35.8 18.9 45.3 
Olderb 61.8  17.6 20.6 

Very Low SES 61.8 14.7 23.5 
Low SES 35.8 25.8 43.4 

RURAL    
Overalla 66.7 10.7 22.7 

Boys 61.0 12.2 26.8 
Girls 73.5 8.8 17.6 

Younger 61.5 3.8 34.6 
Older 69.4 14.3 16.3 

Very Low SES 69.6 4.3 26.1 
Low SES 65.4 13.5 21.2 

   

Note. Values sharing a letter superscript are significantly different. a χ2 = 7.01, p < .05; bχ2 = 6.59, p < .05 
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Character Likeability and Parasocial Indicators 

 

Would You Want to Be Friends With Any of the Martha Speaks Characters? 
 
Table 6. Percentage of children who would be friends with each Martha Speaks' character 
overall and by gender, age, and Family SES 

 Overall Boys Girls Younger Older Very Low 
SES 

Low 
SES URBAN  

Martha 84.3a 76.11 91.11 80.9 91.2 85.4 83.6 
Helen 83.5 70.72 92.92 81.5 87.5 92.76 76.86 

TD 64.0 72.1 57.9 61.5 68.6 65.9 62.7 
Skits 67.6b 66.7 68.4 58.55 83.85 68.3 67.2 

RURAL        
Martha 94.3a 95.6 92.9 90.6 96.4 92.9 94.9 

Helen 81.0 69.03 92.93 84.4 78.8 75.0 83.9 
TD 75.0 72.14 57.94 61.5 68.6 65.9 62.7 

Skits 86.0b 84.1 88.1 81.3 88.9 85.7 86.2 

Note. A yes/no scale was used. Values sharing a letter superscript in the same column or values sharing a 
numerical superscript in the same row are significantly different. aχ2 = 4.70, p < .05; bχ2 = 8.68, p < .01; 1χ2 = 
4.29, p < .05; 2χ2 = 8.41, p < .01; 3χ2 = 7.72, p < .01; 4χ2 = 4.07, p < .05; 5χ2 = 6.91, p < .01; 6χ2 = 9.79, p < .01 
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How Much Do You Like Each of the Martha Speaks Characters? 
 
 
Table 7. Percentage of Children Who Reported Liking Each Character A Lot or A Little Overall and by Gender, Age, and Family SES 

 Overall Boys Girls Younger Older Very Low SES Low SES 
 A   

Lot 
A 

Little 
A 

Lot 
A 

Little 
A 

 Lot 
A 

Little 
A 

Lot 
A 

Little 
A 

Lot 
A 

Little 
A  

Lot 
A 

Little 
A 

Lot 
A 

Little 
URBAN               

Martha 81.9 10.5 74.5 12.8 87.9 8.6 79.4 10.3 86.5 10.8 93.01 7.0 74.21 12.9 
Helen 63.5 24.0 43.52 34.8 79.32 15.5 61.8 23.5 66.7 25.0 79.1 18.6 52.5 27.9 

TD 48.5 28.7 65.9 20.5 35.1 35.1 50.8 26.2 44.4 33.3 50.0 23.8 47.5 32.2 
Skits 60.2a 21.4a 53.3 26.7 65.5 17.2 54.53 24.2 70.33 16.2 61.9 19.0 59.0 23.0 

RURAL               

Martha 82.8 11.5 82.24 15.6 83.34 7.1 75.0 15.6 87.3 9.1 78.6 17.9 84.7 8.5 
Helen 58.6 33.3 44.4 42.2 73.8 23.8 59.4 28.1 58.2 36.4 71.4 25.0 52.5 37.3 

TD 52.9 29.9 68.95 26.7 35.75 33.3 53.1 25.0 52.7 32.7 67.9 21.4 45.8 33.9 
Skits 81.6a 8.0a 80.0 6.7 83.3 9.5 78.1 6.3 83.6 9.1 82.1 3.6 81.4 10.2 

Note. A 3-point scale was used: not at all, a little, a lot. Values sharing a letter superscript in the same column or values sharing a numerical superscript 
in the same row are significantly different. aχ2 = 10.67, p < .01; bχ2 = 8.68, p < .01; 1χ2 = 7.50, p < .05; 2χ2 = 14.78, p < .001; 3χ2 = 9.79, p < .01; 4χ2 = 8.64, p < 
.05; 5χ2 = 13.70, p < .001 
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Parasocial Indices for Martha and Helen 
 
Table 8. Percentage of Children Saying Yes to Three Different Parasocial Indicators Overall and by Gender, Age, and Family SES 

 Overall Boys Girls 4-5 yo 6-8 yo Very Low SES Low SES 

 URBAN CHILDREN 
 Martha 

Look forward to watching Martha on TV? 87.5 80.4 93.1 88.1 86.5 88.1 87.1 
Like to do the kinds of things Martha does? 73.0 73.9 72.2 76.6 66.7 69.8 75.4 

Wish you could be more like Martha? 70.3 66.7 73.2 71.9 67.6 86.0 58.6 

 Helen 
Look forward to watching Helen on TV? 82.4 75.6 87.7 82.1 82.9 85.7 80.0 

Like to do the kinds of things Helen does? 64.9 52.41 74.51 65.6 63.6 87.25 50.05 

Wish you could be more like Helen? 67.7 52.32 80.02 72.7 57.6 82.96 56.96 

 RURAL CHILDREN 

 Martha 
Look forward to watching Martha on TV? 91.7 92.9 90.5 87.1 94.3 85.2 94.7 

Like to do the kinds of things Martha does? 80.5 80.0 81.0 71.9 85.5 82.1 79.7 
Wish you could be more like Martha? 68.6 71.1 65.9 75.0 64.8 71.4 67.2 

 Helen 
Look forward to watching Helen on TV? 82.6 77.3 88.1 81.3 83.3 85.2 81.4 

Like to do the kinds of things Helen does? 73.3 65.9 81.0 78.1 70.4 71.4 74.1 
Wish you could be more like Helen? 55.8 43.23 69.03 75.04 44.44 57.1 55.2 

Note. A yes/no scale was used. Values sharing a numerical superscript in the same row are significantly different. 1χ2 = 5.14, p < .05; 2χ2 = 8.59, p < .01; 
3χ2 = 5.83, p < .05; 4χ2 = 7.61, p < .01; 5χ2 = 14.16, p < .001; 6χ2 = 7.44, p < .01 
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Perceived Learning Indicators 
 

Children’s Assessment of Their Own Learning from Martha Speaks
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Perceived Learning Indicators 

Did Martha Speaks Teach You Anything New? 
 
Table 9. Percentage of Children Saying Yes to Being Taught New Things Overall and by 
Gender, Age, and Family SES 

 Overall Boys Girls 4-5 yo 6-8 yo Very Low SES Low SES 
 
URBAN – Yes 57.7a 61.9 54.5 49.21 72.21 64.9 53.3 
RURAL - Yes 72.6a 76.7 68.3 67.7 75.5 74.1 71.9 

Note. Values sharing a letter superscript in the same column or values sharing a numerical superscript in the 
same row are significantly different. aχ2 = 4.37, p < .05; 1χ2 = 4.93, p < .05 

 
Of those who said yes, 20.3% reported that Martha Speaks taught them “new”, “big”, or “hard” 
words or mentioned specific words they learned 
 
 19.0% of urban children reported they learned words 
 22.0% of rural children reported they learned words 
 
 
 
 

 
 
 
Did Martha Speaks Teach You Any New Words? 
 
Table 10. Percentage of Children Saying Yes to Being Taught New Words Overall and by 
Gender, Age, and Family SES 

 Overall Boys Girls 4-5 yo 6-8 yo Very Low SES Low SES 
 
URBAN – Yes 55.6a 57.1 54.4 50.8 63.9 61.5 51.7 
RURAL - Yes 74.4a 70.5 78.6 67.7 78.2 75.0 74.1 

Note. Values sharing a letter superscript in the same column or values sharing a numerical superscript in the 
same row are significantly different. aχ2 = 7.14, p < .01 
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Word List Based on Responses to “Teach You Anything New”; “Teach You 
Any New Words”; and “Remember Any Printed Words” 
  
Of the 212 children who watched Martha Speaks, 44.3% or 85 children mentioned at least one 
word. A total of 116 words were reported (1.36 words per person who mentioned a vocabulary 
word). Ninety-five of the words were unique. The most frequently reported word was obedience (6 
times):  obedience (3), disobedient (2), and obedient (1). Martha Speaks was mentioned 4 times and 
Martha was mentioned twice. Across the sample, there were 22 words that were mentioned by two 
or more children (Mean Mentions = 2.41 times, SD = 0.96). 
 
Table 11. Number of Times Words Mentioned for Three Perceived Learning Indicators 

 Number of  
Words 

Number of  
Unique Mentions 

Teach You Anything New? 15 15 
Teach You Any New Words? 75 55 
Teach You Any Printed Words? 26 25 

TOTALS 116 95 

 
 
 

 
Words Mentioned for “Did Martha Speaks Teach You Anything New?” (15 words total; 15 words 
unique): ballet, brush, climb, communicating, confidence, dance, Martha Speaks, pictures, polite, 
seasick, soup, steal, stupendous, train, walk  
 
Words Mentioned for “Did Martha Speaks Teach You Any New Words?” (75 words total; 55 
words unique): communicate/communication (2), concentrate, Dee Dee, delicious, different, 
distraction, ecstatic (2), effort, elected, excited, expert, explain, expression, fantastic, fire, flowers, 
government, growth (2), guilty (2), Helen (2), help (2), honest, impossible, influence (2), 
innocent/innocence (2), inspiration, insult (2),  jealous (2), knack (2), Martha Speaks (3), maybe, 
mean, misbehave, misunderstood, neglected, no, obedience (5; obedience = 3; disobedient = 2), 
operation, ordinary (2; ordinary = 1; extraordinary = 1), paint, perfect, pickle, polite (2; polite = 1; 
unpolite = 2), potato chips, project, rescued, skits, splendid, supper, terrific, thank you (2), unique, 
weenie, yes, you’re welcome   
 
Words Mentioned for “Did You See Any Print Onscreen While You Were Watching Martha? 
What Were Those Words?” (26 words total; 25 words unique): alphabet, biz, bizarre, building, 
cartoon, cereal, chores, doggie, excited, impossible, insult, lion, manners, Martha (2), obedient, 
overlooking, soup, splendid, story, stupendous, switch, whatever, wonderful, work, zebra  
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PreK 
5.4% 

K 
2.7% 

Grade 1 
8.1% 

Grade 2 
35.1% 

Grade 3 
18.9% 

Grade 4 
2.7% 

Grade 5 
18.9% 

Grade 6 
8.1% 

Word Distribution [see Table 12 for words listed by type, grade level, and frequency] 

 
Explicit Words 
 

Explicit words comprised 37.9% (n = 44) of the words mentioned. The explicit words repeated, on 
average, 11.1 times across all episodes (Range: 2 - 25). 
 List:  explain, impossible (2), elected, expert, guilty (2), innocence (2), jealous (2), neglected, 

concentrate, help (2), misbehave, chores, insult (3), obedience (3), disobedient (2), obedient, 
seasick, train, effort, expression, government, influence (2), extraordinary, overlooking, 
rescued, bizarre, ecstatic (2), knack (2), stupendous (2), unique 

 

 
Implicit Words 
 

Implicit words comprised 17.2% (n = 20) of the words mentioned. The implicit words repeated, on 
average, 26.2 times across all episodes (Range: 1 - 146).  
 List: excited (2), mean, perfect, story, work, communicate (2), communicating, honest, switch, 

manners, ordinary, polite (2), unpolite, fantastic, growth (2), terrific 
 

 
Non-Target Words 
 

Non-target words consist of words that were not the focus of instruction (either explicit or implicit) 
but that were spoken at least once in any of the episodes. Non-target words comprised 36.2% (n = 
42) of the total words children recalled. Each repeated, on average, 34.2 times across all episodes 
(Range: 1 - 432).  
 List: alphabet, biz, brush, building, cartoon, cereal, climb, dance, delicious, different, distraction, 

doggie, fire, flowers, Helen (2), inspiration, lion, Martha (2), Martha Speaks (4), maybe, no, 
operation, paint, pickle, pictures, potato chips, project, skits, soup (2), steal, thank you (2), walk, 
whatever, wonderful, yes, you’re welcome (5) 

 Grade Level: The mean grade level 
for non-target words was 2.8 (just 
under 3rd grade; SD = 1.8). See Figure 
2 for a distribution of non-target 
words by grade level. 

 
Words Not Found in Any Episodes 
 

Words not found in any of the episodes 
comprised 8.6% (n = 10) of the words 
mentioned.  
 List: ballet (referenced but not 

verbalized in a script), confidence, 
Dee Dee, misunderstood, splendid 
(2), supper, weenie, zebra

Figure 2. Percentage of Non-Target Words 
Mentioned by the Word’s Grade Level 
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Table 12. Distribution of Words by Type and Grade Level 

Word Type Grade 2 Grade 4 Grade 6 Grade 8 

 %1 Words %1 Words %1 Words %1 Words 

Explicit 13.6% 

13.6% 
explain 
help (2) 

impossible (2) 
misbehave 

 

45.4% 

 
chores 
elected 
expert 

guilty (2) 
innocence (2) 

insult (3) 
jealous (2) 

obedience (6) 
seasick 

train 
 

20.4% 

effort 
expression 

government 
influence (2) 

neglected 
ordinary 

overlooking 
rescued 

 

20.4% 

bizarre 
concentrate 
ecstatic (2) 
knack (2) 

stupendous (2) 
unique 

Implicit 35.0% 

35.0% 
manners 

mean 
ordinary 
perfect 

polite (3) 
story 
work 

55.0% 

communicate (3) 
excited (2) 

fantastic 
growth (2) 

honest 
switch 
terrific 

 

    

1% = percentage of total words for a particular word type (e.g., 13.6% of Explicit words are Grade 2) 
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Parasocial Interaction, Exposure, 
and Vocabulary 
 

Regressions Predicting Vocabulary Outcomes from PSI and Episodes Viewed 
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Parasocial Interaction, Episodes Viewed, and Vocabulary Outcomes 
 
Regression models were created to predict vocabulary outcomes using PSI and level of exposure to 
the program. Included in these analyses were child’s gender, child’s age (i.e., actual age in years at 
the pre-test), and Family SES (i.e., family’s income-to-needs ratio). Covariates included child’s birth 
order, maternal education, and pre-test vocabulary ability (i.e., pre-test PPVT-4 scores).  

In addition to these predictors, 2-way and 3-way interaction terms were created. These interactions 
tested for differences in the size and direction of the relations among PSI, episodes viewed, and 
outcomes. Specific interaction terms varied for urban and rural locations due to little variability in 
the number of episodes viewed by the rural children. When interaction terms were created with 
episodes viewed in the term, the lack of variability led to multicollinearity problems3. 
Multicollinearity arises when two or more independent variables in a regression model are highly 
correlated with another. When it is present, it can lead to large standard errors and strange p-
values as well as a number of other consequences that can affect the precision of the coefficient 
estimates. Once any interaction term with episodes viewed was removed from the model, 
multicollinearity was no longer an issue.  

Urban Interaction Terms. Seven 2-way interaction terms and three 3-way interaction terms were 
created for the urban-related regressions. See Table 13 for a list of all predictors included in these 
regression models and Table 17 for the coefficients from each of the 3 urban-related regression 
models. 
 
 
Table 13. Main Effects and Interactions Included in Regressions Involving Urban Children 

Covariates Main Effects 
2-Way 

Interactions 
3-Way 

Interactions 
Child’s Birth Order Gender (G) PSI x G PSI x E x G 
Maternal Education Age (A) PSI x A PSI x E x A 

PPVT-4 Pre-Test Family SES (FS) PSI x FS PSI x E x FS 
 Parasocial Interaction (PSI) E x G  
 Episodes Viewed (E) E x A  
  E x FS  
  PSI x E  

  

                                                           
3 For a more complete discussion of multicollinearity, you can access the following websites: 
http://www.statsmakemecry.com/smmctheblog/2010/8/18/top-ten-confusing-stats-terms-explained-
in-plain-english-9-m.html 
http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg2.htm (search on the page for 
section 2.4) 

http://www.statsmakemecry.com/smmctheblog/2010/8/18/top-ten-confusing-stats-terms-explained-in-plain-english-9-m.html
http://www.statsmakemecry.com/smmctheblog/2010/8/18/top-ten-confusing-stats-terms-explained-in-plain-english-9-m.html
http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg2.htm
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Rural Interaction Terms. Three 2-way interaction terms were created for the rural-related 
regressions. See Table 14 for a list of all predictors included in these regression models and Table 
18 for the coefficients from each of the 3 rural-related regression models. 
 
Table 14. Main Effects and Interactions Included in Regressions Involving Rural Children 

Covariates Main Effects 
2-Way 

Interactions 
3-Way 

Interactions 
Child’s Birth Order Gender (G) PSI x G  
Maternal Education Age (A) PSI x A  

PPVT-4 Pre-Test Family SES (FS) PSI x FS  
 Parasocial Interaction (PSI)   
 Episodes Viewed (E)   

 
Parasocial Interaction 
 
An analysis of the items used to examine parasocial interaction indicated that the most 
parsimonious scale contained 7 items related to the program overall and to Martha and Helen 
specifically. Children were asked if they felt like they were part of the group when they viewed the 
program; if they wanted to be more like [Martha/Helen]; if they looked forward to watching 
[Martha/Helen] on TV; and if they would like to do the things that [Martha/Helen] do onscreen. All 
answers were scored on a yes/no basis. Cronbach’s alpha for this 7-item scale was adequate (⍺ = 
0.77). See Table 3 for percentages of urban and rural children who responded yes to feeling like 
part of the group and Table 8 for those who said yes to the individual character items. In both 
tables, items were further broken down by child and family characteristics. For the purposes of 
graphing interactions obtained in the regression analyses, parasocial interaction was divided into 3 
groups: low PSI (responded yes to 0 to 4 items); medium PSI (responded yes to 5 to 6 items); and 
high PSI (responded yes to all 7items). The distribution of children across these three categories 
was approximately equal. See Table 15. 
 
Table 15. PSI Overall, by Location, and by Child and Family Characteristics  

Characteristics Overall Urban Viewers Rural Viewers 

All 5.0 (1.9) 4.8 (2.0) 5.1 (1.9) 

Boys 4.5a (2.0) 4.3c (2.0) 4.8 (2.0) 

Girls 5.4a (1.7) 5.4c (1.8) 5.4 (1.8) 

4- to 5-yo 5.1 (1.9) 5.0 (1.9) 5.4 (1.8) 

6- to 8-yo 4.8 (2.0) 4.6 (2.1) 4.9 (1.9) 

Very Low SES 5.4b (1.8) 5.7d (1.7) 5.1 (1.9) 

Low SES 4.7b (2.0) 4.4d (2.0) 5.0 (1.9) 

Note. Values in a column sharing the same superscripts are significantly different. ap < 0.003; bp < 0.04; cp < 
0.006; dp < 0.006 
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Episodes Viewed 
 
The number of episodes children viewed during the 4-week intervention varied considerably for 
urban children and much less so for rural children. Information about different locations and 
different groups of children is provided in Table 16.  
 
Table 16. Episodes Viewed Overall, by Location, and by Child and Family Characteristics  

Characteristics Overall Urban Viewers Rural Viewers 

All 20.3 (18.8) 24.2 (23.8) 15.3 (5.5) 

Boys 20.1 (15.3) 24.6 (19.2) 15.1 (5.9) 

Girls 20.5 (21.7) 23.8 (27.05) 15.4 (4.9) 

4- to 5-yo 22.0 (20.0) 24.0 (23.4) 17.3 (3.6)a 

6- to 8-yo 18.6 (17.4) 24.5 (24.7) 14.2 (6.0)a 

Very Low SES 19.5 (20.0) 22.4 (24.6) 14.7 (6.0) 

Low SES 20.9 (18.1) 25.4 (23.3) 15.5 (5.2) 

Note. Values in a column sharing the same superscripts are significantly different. ap < 0.06 
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RESULTS FOR URBAN CHILDREN  
 
The number of episodes that urban children viewed varied considerably although this variability 
was unrelated to their self-reported PSI. Factors that did vary with PSI included gender and family 
SES. Urban girls reported higher PSI than their urban male peers. In addition, children from very 
low SES families also reported higher PSI than their peers living in low SES families.  
 
 
Table 17. Regression Analyses Predicting Urban Children’s Vocabulary Outcomes from 
Parasocial Interaction, Episodes Viewed, and Child Characteristics 

Predictors Receptive 
Knowledge 

Expressive 
Knowledge 

PPVT-4 Raw 
Scores Covariates 

   Maternal Education -0.159 -0.030 -0.073 
    Child’s Birth Order    0.087 -0.164* -0.006 

Pre-Test PPVT-4 0.722*** 0.640*** 0.880*** 
Child Characteristics    

    Gender (G) -0.037 0.321* -0.043 
    Age (A) -0.055 -0.186 -0.014 

    Family SES (FS) 0.178 0.208 0.264* 
Parasocial and Viewing Predictors   

Parasocial Interaction (PSI) -0.108 -0.095 0.009 
    Episodes Viewed (E) -0.064 0.093 -0.056 

Interactions    
    PSI x E 0.218 0.147 -0.009 

    PSI x FS -0.188 -0.024 0.021 
    PSI x A -0.075 -0.005 -0.002 
    PSI x G -0.071 -0.068 -0.079+ 

    E x G 0.134 -0.255+ -0.037 
    E x A 0.163 0.449** 0.078 

    E x FS 0.153 -0.255 -0.151 
    E x PSI x G -0.128 -- -- 
    E x PSI x A 0.124 -- -- 

    E x PSI x FS 0.268* -- -- 

Overall R2 0.709*** 0.687*** 0.883*** 
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Urban Children and Receptive Vocabulary Knowledge 
 
There was one significant 3-way interaction among urban children’s receptive vocabulary 
knowledge: Parasocial Interaction by Episodes Viewed by Family SES. See Figures 3a and 3b. 
 
URBAN VERY LOW SES 
 
Parasocial Interaction by Episodes Viewed by Family SES. Receptive vocabulary scores for very 
low SES children reporting medium PSI were higher as the number of episodes viewed increased. 
Scores for very low SES children reporting low PSI were lower as episodes viewed increased 
whereas scores for those reporting high PSI were modestly lower as episodes viewed increased.  
 

 
 
 Figure 3a. Very Low SES Urban Children’s Receptive Vocabulary Scores by PSI and Total 
Episodes Viewed 
 

  

High PSI 
Medium PSI 
Low PSI 
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URBAN LOW SES 
 
Parasocial Interaction by Episodes Viewed by Family SES. Receptive vocabulary scores for low 
SES children reporting high PSI were higher as the number of episodes viewed increased. Scores for 
low SES children reporting low PSI were lower as episodes viewed increased whereas scores for 
those reporting medium PSI were modestly higher as episodes viewed increased. 
 

 
Figure 3b. Low SES Urban Children’s Receptive Vocabulary Scores by PSI and Total Episodes 
Viewed 

  

High PSI 
Medium PSI 
Low PSI 
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Urban Children and Expressive Vocabulary Knowledge 
 
There was a significant 2-way interaction among Episodes Viewed and Age on Expressive 
Vocabulary Knowledge. See Figure 4. 
 
Episodes Viewed by Age. The relationships among age and episodes viewed were best represented 
by curves (i.e., quadratic relations). The 2-way interaction indicated that repeated viewing most 
benefitted younger and older children. Six-year-old children’s scores peaked with little viewing and 
then declined as the number of episodes viewed increased.  
 
 

 
Figure 4. Urban Children's Expressive Vocabulary Scores by Age and Episodes Viewed 

  

≥ 7-Years-Old 
6-Years-Old 

5-Years-Old 

4-Years-Old 
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Urban Children and Standardized Vocabulary Knowledge 
 
There was a marginally significant 2-way interaction among Parasocial Interaction and Gender. See 
Figure 5. 
 
Parasocial Interaction by Gender. This 2-way interaction indicated that PSI did predict PPVT-4 
raw scores. The relations were best displayed via curves such that there was a peak level of PSI 
where PPVT-4 raw scores were highest with declining benefits as PSI levels were reported to be 
lower or higher. The influence of girls’ PSI on scores peaked at a higher level  when compared with 
the influence of PSI on boys’ scores.  
 
 

 
Figure 5. Urban Children's PPVT-4 Raw Scores by PSI and Gender 

  

Boys 

Girls 
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RESULTS FOR RURAL CHILDREN 

 
Rural children were, on average, older than urban children. While they watched fewer episodes 
than their urban peers (F(1, 210) = 12.29, p < .001), the level of PSI they reported did not differ 
significantly (F (1, 210) = 0.44, ns). Within the rural sample, younger children watched significantly 
more episodes (about 3 more) than their older peers. There were no other significant differences in 
PSI or episodes viewed by gender, age, and family SES. 
 
Table 18. Regression Analyses Predicting Rural Children’s Vocabulary Outcomes from 
Parasocial Interaction, Episodes Viewed, and Child and Family Characteristics 
 

Predictors Receptive 
Knowledge 

Expressive 
Knowledge 

PPVT-4 Raw 
Scores Covariates 

   Maternal Education -0.065 0.153* 0.074+ 

    Child’s Birth Order    0.105 -0.145* 0.050 
Pre-Test PPVT-4 0.747*** 0.495*** 0.820*** 

Child Characteristics    
    Gender (G) 0.071 0.274*** -0.001 

    Age (A) 0.073 0.299*** 0.120* 
    Family SES (FS) 0.217* 0.086 0.114* 

Parasocial and Viewing Predictors   
Parasocial Interaction (PSI) 0.013 -0.058 0.005 

    Episodes Viewed (E) -0.126+ -0.001 -0.012 
Interactions    

    PSI x G -0.096 -0.040 -0.032 
    PSI x A 0.036 -0.207** 0.018 

    PSI x FS 0.013 -0.079 0.047 

Overall R2 0.692*** 0.676*** 0.873*** 
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Rural Children and Receptive Vocabulary Knowledge 
 
The level of PSI that rural children reported did not predict receptive vocabulary outcomes alone or 
in combination with gender, age, and family SES. The number of episodes viewed was also 
unrelated to receptive vocabulary scores. The only significant predictor of receptive vocabulary 
knowledge was initial PPVT-4 scores. 
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Rural Children and Expressive Vocabulary Knowledge 
 
There was one significant 2-way interaction between Parasocial Interaction and Age. Other 
significant predictors included initial PPVT-4 scores, maternal education, gender, and age. 
Marginally significant predictors included a child’s birth order and the number of episodes viewed. 
See Figure 6. 
 
Parasocial Interaction by Age. This 2-way interaction was best fit with curves (i.e., quadratic). For 
the oldest children, there was a peak level of PSI where expressive vocabulary scores were highest 
with declining benefits as PSI levels were reported to be lower or higher. For 6-year-old children, as 
PSI increased, so, too, did children’s vocabulary scores. Finally, the curve for 5-year-olds was 
reversed from that fit for the oldest children. As a result, these children’s scores were highest when 
PSI was low, lowest when PSI levels were medium, and increasing as PSI levels shifted toward the 
higher end of the scale.  

 
 
 

  

Figure 6. Rural Children’s Expressive Vocabulary Knowledge by PSI and Age  

≥ 7-Years-Old 
6-Years-Old 

5-Years-Old 



Indicators of Appeal and Parasocial Interaction,  April 2010 Page 35 

 

Rural Children and Standardized Vocabulary Knowledge 
 
PSI did not predict rural children’s standardized vocabulary outcomes alone or in combination with 
gender, age, and family SES. The number of episodes viewed was also unrelated to PPVT-4 raw 
scores. Significant predictors included initial PPVT-4 scores, family SES, and age while maternal 
education and episodes viewed marginally predicted PPVT-4 raw scores.  
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Conclusion 
Nearly 94% of children liked Martha Speaks (the program); the majority of children liked all four 
major characters (i.e., Martha, Helen, T.D., and Skits); and 70% reported that they felt like they were 
part of the group while watching Martha Speaks. In addition to high favorability ratings, learning 
outcomes were affected by children’s self-reported PSI and the number of episodes that children 
viewed during the intervention phase of the study. The PSI and episodes viewed effects were 
further moderated by child and family characteristics including the child’s gender, the child’s age, 
and the family’s SES. 
 

Appeal, Parasocial Interaction, and Perceived Learning 
 
Favorites: Programs and Parts of Martha Speaks 
 
When asked what their favorite program was, nearly 16% reported that Martha Speaks was their 
favorite. Of those who mentioned another program, 46% of urban children and 67% of rural 
children reported that they liked Martha Speaks the same as their favorite program; 18% of urban 
children and 11% of rural children reported liking Martha Speaks more than their favorite 
program; and 36% of urban children and 23% of rural children reported liking Martha Speaks less 
than their favorite program. When asked if there was anything they did not like about Martha 
Speaks, the 40% who did provide a response were most likely to list a specific scene or episode 
(with the exception of one child who reported that he did not like when the show wouldn’t play; 
one of his DVDs was broken). For the 66% who identified favorite parts of the program, all 
responses referred to specific episodes.  
 
Gender Differences in Appeal and Parasocial interaction 
 
Some gender differences emerged for character-specific likeability ratings, a not uncommon 
finding. Girls liked Martha and Helen somewhat more than boys while boys liked TD more than 
girls. Both boys and girls liked Skits similarly. More importantly, none of the general program 
appeal indicators differed by gender indicating that both boys and girls liked the program equally. 
While most appeal studies find gender differences in character likeability, very few contain gender 
differences in likeability of the entire program. As with appeal and likeability, there were few 
gender differences in the level of PSI that children reported. Gender was unrelated to looking 
forward to watching Martha on television, to wanting to be more like Martha, and wanting to do the 
kinds of things that Martha did onscreen. There were some gender differences across these 
parasocial indices for Helen. For the most part, girls reported higher PSI with Helen compared to 
boys. With the exception of 57% of rural boys who did not want to be more like Helen, the majority 
of urban and rural boys looked forward to seeing Helen onscreen and wanted to do the kinds of 
things she did. Unlike rural boys, 52% of urban boys wanted to be more like Helen.  
 
Age Differences in Appeal and Parasocial Interaction 
 
There were few differences in children’s appeal and likeability ratings or PSI by age. Those that 
were found favored higher appeal ratings and greater perceived learning for older children. 
Specifically, older urban children rated Skits more highly and were more likely to be his friend 
when compared to younger urban children. Older urban children were also more likely to report 
learning new things from viewing Martha Speaks. Finally, older children were more likely to say 
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that they liked Martha Speaks as much as their favorite show (i.e., 62%) whereas younger children 
were more likely to report that they liked Martha Speaks less than their favorite show (i.e., 45%). 
These age differences do provide evidence that children who represent the targeted age 
demographic like the program more than their younger peers.  
 
Family SES Differences in Appeal and Parasocial Interaction 
 
When family SES differences emerged, the more favorable ratings were made by children living in 
Very Low SES families. These children liked Martha more than their Low SES peers, were more 
likely to want to be friends with, do the kinds of things that, and generally be more like Helen, and 
were more likely to report that they liked Martha Speaks (the program) as much as they did their 
favorite program. 
 
Perceived Learning 
 
Children were asked a series of questions to examine what they believed they learned from 
watching Martha Speaks. Of those who reported learning something new, 19% of urban and 23% of 
rural children mentioned that watching Martha Speaks had taught them “new”, “big”, or “hard” 
words or they reported the actual words learned. When asked whether they had learned any new 
words, 56% of urban and 74% of rural children said yes. When asked whether they remembered 
any of these words, only 44% were able to list one or more words. In total, children mentioned 116 
words (95 were unique). “Obedience” and its variants (e.g., disobedient, obedient) were mentioned 
most frequently (6 times). Across the sample of words, 38% were explicit vocabulary words; 17% 
were implicit vocabulary words; 36% were non-target words used in one or more episodes; and 
9% were not found in any episodes. The average grade level of non-target words was just under 3rd 
grade (i.e., 2.8). 

 
Parasocial Interaction, Repeated Viewing, and Vocabulary Learning from 
Martha Speaks  
 
Vocabulary acquisition was influenced by children’s self-reported PSI, the number of times they 
viewed the program, and the child and family characteristics tested in this study. Most of the 
significant relations among these variables and the three outcomes collected in this study (i.e., 
program-specific receptive vocabulary, program-specific expressive vocabulary, and standardized 
receptive vocabulary) involved 2- and 3-way interactions between and among PSI, episodes 
viewed, gender, age, and family SES. The relations were further complicated by viewing location, 
likely the result of differing child characteristics (i.e., age and family SES) and viewing contexts (i.e., 
home versus school).  
 
The primary study from which the data in this report were taken was developed to gauge the depth 
of impact associated with viewing Martha Speaks. To gauge the impact, vocabulary measures 
included program-specific and standardized assessments. The program-specific indices tested 
receptive and expressive knowledge while the standardized assessment tested receptive 
knowledge only. Receptive vocabulary knowledge represents children’s understanding of spoken 
words. Both the program-specific and the standardized assessments required that children point to 
a picture that best represented a word spoken by the examiner. Expressive vocabulary represents 
children’s capacity to retrieve and orally present vocabulary knowledge. In this study, children 
were provided a word and asked to define it. Both receptive and expressive knowledge play vital 
roles in reading comprehension although the link between expressive knowledge and reading 
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comprehension is stronger than the link between receptive knowledge and reading comprehension 
(Ouellette, 2006; Wise, Sevcik, Morris, Lovett, & Wolf, 2007). This stronger link reflects the greater 
understanding of a word and its meaning needed to generate a definition from memory. Receptive 
knowledge, on the other hand, is accessed through available cues surrounding the presentation of 
the word. In the case of the assessment used in this study, the cues were verbal ones requiring 
children to make a yes/no determination about the accuracy of a provided cue. The developmental 
continuum associated with the vocabulary constructs tested in this study proceeds from program-
specific receptive vocabulary to program-specific expressive vocabulary to standardized receptive 
vocabulary knowledge.  
 
Urban Children’s Vocabulary Acquisition 
 
PSI influenced both program-specific and standardized receptive knowledge in combination with 
repeated viewing while program-specific expressive knowledge was influenced only by repeated 
viewing.  
 
Receptive vocabulary, both program-specific and standardized, was most supported by a medium 
level of PSI for urban children as the number of episodes viewed increased. This was complicated 
somewhat at the program-specific level by family SES and at the standardized level by gender. 
While both very low and low SES children evidenced higher scores with medium levels of PSI, low 
SES children also benefitted when PSI was high. This is likely due to low SES children’s larger 
vocabulary at the start of the intervention. These results also suggest that engagement with the 
program and its characters is essential for creating a strong learning environment. For children 
who are struggling with or who demonstrate deficits in vocabulary knowledge, a high level of PSI 
likely created a situation where the high level of engagement redirected attention to the characters 
at the expense of the vocabulary content.  
 
Gender-related differences at the standardized level were not surprising. Adult females tend to 
demonstrate greater emotional attachment with onscreen characters (Stever, 2009). In this study, 
all but one of the PSI questions involved female characters (i.e., Martha and Helen). Researchers 
have also documented that preschool and school-age girls prefer and rate female characters more 
highly (Duck, 1990; Hoffner, 1996; Linebarger, McMenamin, & Wainwright, 2009). This same-sex 
phenomenon is even more pronounced in boys (Anderson et al., 2001; Duck, 1990; Hoffner, 1996). 
While the peak magnitude of PSI differed somewhat by gender, the curves for both boys and girls 
were identical suggesting that the influence of PSI is developmentally the same for boys and girls on 
transfer of program-specific vocabulary learning to more generalized or normative indices of 
vocabulary knowledge.  
 
Expressive vocabulary knowledge is unrelated to PSI but highly related to episodes viewed. With 
the exception of the six-year-olds, increased viewing resulted in accelerated vocabulary acquisition. 
The points of acceleration differed by age in an expected way; that is, older children’s acceleration 
point occurred earlier than younger children’s acceleration point. Vocabulary acquisition by the 
youngest children was lower for the 4-year-olds until they reached approximately 75 views. Given 
the difficulty of the vocabulary words in this study, it is not surprising that they evidenced difficulty 
in learning vocabulary. The shift in the curve around 75 views is promising as it suggests that, with 
enough exposure, even 4-year-olds can begin to understand and benefit from vocabulary 
instruction via Martha Speaks. Six-year-olds demonstrated declining benefits from repeated 
viewing beginning between 25 and 50 views. Examining appeal and PSI scores split by age helped 
somewhat to explain the results. Average PSI for 6-year-olds was over one point lower than their 
older and younger peers’ PSI. None of the other indices or demographic characteristics differed by 
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age. Lower PSI indicated that 6-year-olds were less engaged with the program and its characters 
and, as a result, if they were required to continue viewing the program, they likely became even less 
interested and more disengaged with each additional view. There doesn’t seem to be a clear reason 
why this particular age was less engaged although generally lower levels of PSI were associated 
with lower appeal ratings. This result needs to be further explored to determine whether it is an 
idiosyncratic finding unique to the 6-year-old children in this study or a broader developmental 
phenomenon. It is our guess that the finding is idiosyncratic. 
 
All of the above findings are consistent with the traveling lens model discussed in the literature 
review. Recall that this model proposes that children will actively work to process content and 
subsequently generate their own understanding of this content when it is appropriately challenging 
and interesting (Rice et al., 1982). Collectively, children in this study who had stronger skills (i.e., 
low SES, girls) benefitted when PSI ranged from medium to high levels because they could handle 
greater levels of engagement simultaneously with the greater demands of the target vocabulary. In 
contrast, those children with weaker skills (i.e., very low SES, boys) benefitted from PSI levels that 
indicated strong but not overwhelming engagement with the program and characters.   
 
Rural Children’s Vocabulary Acquisition 
 
Only PSI influenced rural children’s vocabulary acquisition and only for program-specific 
expressive knowledge. For older children, there was a peak level of PSI where vocabulary scores 
were highest. On either side of this peak (about 3-4 out of 7), vocabulary scores began to decline. 
The pattern between PSI and vocabulary scores was reversed for the youngest children in the rural 
sample (i.e., 5-years-old); that is, scores were highest when PSI was lowest followed by when PSI 
was highest. Scores were lowest for the youngest children when they reported medium levels of 
PSI. Finally, as six-year-olds’ PSI levels increased, their vocabulary scores increased. 
 
These results appear at odds with the traveling lens model particularly in light of the different 
patterns observed with the urban children. It is these contextual differences, however, that suggest 
how the results are consistent with this model. The rural sample watched the programs together in 
their individual classrooms. As a whole, those in the 2nd grade classrooms reported the lowest 
levels of PSI (Mean = 4.4, SD = 1.9) while 1st graders reported the highest levels of PSI (Mean = 5.9, 
SD = 1.2). Kindergarteners were in the middle (Mean = 5.1, SD = 2.0). It is likely that the classroom 
context contributed to children’s interest in and willingness to attend to program content in both 
positive and negative ways. Consequently, greater engagement with the program likely supported 
vocabulary acquisition for rural 1st graders similarly to the ways in which PSI supported older 
urban children’s vocabulary knowledge. Second-graders who reported high PSI actually started the 
study with lower PPVT-4 standard scores (Mean = 95.5, SD = 8.3) versus their peers with low (Mean 
= 104.4, SD = 13.1) and medium PSI (Mean = 102.6, SD = 14.8). The high levels of engagement for 
these children likely overwhelmed the cognitive resources they had available leading them to 
allocate attention to the story and characters at the expense of processing the target vocabulary. 
This explanation is consistent with the traveling lens model as well as with the urban sample (i.e., 
urban children with poorer skills also appeared to be overwhelmed by high PSI). The pattern for 
kindergarteners was similar to the pattern for urban children’s expressive knowledge; that is, 
scores were highest for those reporting low PSI. Scores declined for those reporting medium PSI 
and then began to increase as PSI increased.  
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Limitations 
 
There are several limitations to consider when interpreting the research reported here. First, the 
items used to construct the parasocial interaction indicator referenced the program as a whole and 
Martha and Helen individually. While theoretically-consistent results were obtained using this 
indicator, it would be important to ask the same set of questions about T.D. and Skits particularly in 
light of the gender differences in urban children’s standardized receptive knowledge. 
 
The contextual differences associated with viewing (i.e., home versus school) also need to be 
explored. Did classroom factors influence what occurred during viewing including the levels of 
engagement across the children in a classroom? Conversely, was it only individual differences that 
were responsible for differences by PSI and age? To better understand the influence of context, 
urban children’s viewing should be situated within a classroom and rural children’s viewing should 
be situated in the home. At present, the contextual differences are confounded with location 
differences, making it problematic to interpret differences associated with location.  
 
Finally, just a small number of child and stimulus characteristics that moderated the relations 
among viewing and learning were examined. It is likely that there are other child and stimulus 
characteristics that function similarly and, as such, future research should also examine these 
possibilities. 
 

Conclusions 
 
In sum, children overwhelming liked the program. They also liked the four main characters. Even 
when gender differences emerged, the majority of children of a particular gender still reported 
liking a character or reported a willingness to be friends with that character. Children also reported 
learning a lot of new things and new words from the program. When asked more generally about 
learning from Martha Speaks, 20% of the children who learned new things reported those new 
“things” were words, often specifically commenting that those words were new, big, hard, or words 
that “I didn’t know”. Being able to report learning or identify specifically that the child learned 
words may have helped them to retain more information about those new words.  
 
When children like a particular program, they will want to view that program repeatedly. 
Repetition is a key component in learning vocabulary words (Stahl, 2005). This was true for 
program-specific receptive and expressive vocabulary knowledge. In addition to episode repetition, 
word repetition was also important in unexpected ways. Specifically, when children reported 
words that they learned from the show, more than a third of those words were not targeted by the 
curriculum. One of the main differences between these non-targeted words and targeted words was 
the number of times these words repeated within and across episodes. Explicitly targeted words 
repeated 11 times per episode; implicitly targeted words repeated 26 times per episode; and non-
targeted words repeated 34 times across episodes.  
 
When effects linked to PSI and repeated viewing were investigated, the majority of analyses 
indicated that children with stronger skills benefitted from medium to high levels of PSI while 
children with weaker skills benefitted from medium levels of PSI. As discussed above, the patterns 
observed with PSI and demographic characteristics were consistent with the tenets of the traveling 
lens model. In addition to the processing mechanisms proposed by this model, the PSI results are 
also consistent with cognitive theories that incorporate emotions or moods into how, how much, or 
how well children learn (i.e., resource allocation model). “The essence of the resource allocation 
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model, in accounting for the effects of generally disruptive mood states on memory, is to assume 
that emotional states regulate the amount of capacity that can be allocated to some criterion task” 
(p. 26; Ellis & Ashbrook, 1988).  
 
Emotional investments with onscreen characters lead to greater interest and stronger motivation 
to attend to the actions or events that involve these preferred characters. This emotional 
investment can overwhelm children’s cognitive resources by restricting the capacity available to 
process educational content simultaneously with character actions. Fisch (2004) also argues that 
larger distances between educational content and storylines (i.e., educational content does not 
directly advance the plot) will lead children to allocate their attention to the storyline at the 
expense of important educational content. Collectively, these factors explain why the level of 
engagement as indexed by PSI can enhance or inhibit learning. Children who are emotionally 
connected to a preferred character enjoy spending time with that character. The majority of 
children in the present study reported looking forward to viewing Martha Speaks, to seeing their 
favorite characters, to wanting to do the kinds of things their favorite characters did, and to wishing 
to be more like these characters. While viewing, processing capacity can be easily dominated by the 
feelings and desires children have toward onscreen characters particularly when they like these 
characters and want to be more like them. High levels of PSI have the potential to tie up critical 
cognitive resources needed to make sense of the sophisticated conceptual and vocabulary 
knowledge featured in Martha Speaks. Resource allocation becomes even more challenging when 
educational content is not directly relevant to story events or sequences. When unrelated 
educational content is paired with intense emotional attachments, the unrelated content will be 
ignored while the intense emotional investments will soak up a child’s limited processing resources 
and ultimately create an environment that is not conducive to learning (Bower, 1992). In this study, 
those children with weaker skills did best when their emotional attachments were modest in scope 
likely because their processing capacity could be split between the characters and the content 
adequately. Children with stronger skills did better with medium to high levels of PSI because they 
had a stronger initial ability and subsequently greater resources available to attend to both content 
and characters even with high levels of engagement. Regardless of initial ability, children reporting 
low PSI did less well, particularly as the number of episodes viewed increased. Forming at least a 
moderate level of attachment to onscreen characters is critically important to the process of 
vocabulary acquisition from television. 
 
Educational media as an intervention can vary substantially in the magnitude and direction of 
effects. This variability is supported by the patterns of appeal, likeability, and PSI reported above. 
Planning the creation of content that serves the interests of young and impoverished children while 
simultaneously educating them is vital. Generating curriculum goals and aligning those goals with 
child and stimulus characteristics is a starting point from which to improve Martha Speaks. This 
does not imply that the program should be narrowly targeted. Instead, curricular content should be 
layered into the narrative in ways that engage and appeal to different groups of children or to 
children with different skills and experience levels. To reduce the likelihood that children’s learning 
will be overwhelmed by their emotional attachment with characters, techniques that direct 
attention toward key content and away from incidental character features should be used. These 
techniques might include dialogue that redirects viewers toward central content; formal features 
that are strategically linked to key educational content (see Piotrowski, 2010); and other visual or 
verbal production techniques that help to direct viewers’ attention toward content and away from 
superficial narrative elements or highly attractive onscreen characters. This becomes especially 
important for children whose skills may be weaker than their peers.  
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In sum, viewing Martha Speaks supported vocabulary acquisition by young children who were at 
risk for later reading and school failure due to economic disadvantage. While the magnitude and 
direction of these effects varied across a mixture of child-specific and program-specific 
characteristics, the vast majority of the results presented here and in Linebarger et al. (2010) 
indicate that Martha Speaks is an effective vocabulary intervention. As previously discussed, when 
children process program content and then generate their own understanding of that content, they 
will demonstrate greater learning (Crutcher & Healy, 1989; Metcalfe et al., 2007; Rice et al., 1982; 
Slamecka & Graf, 1978). What these results further demonstrate is that not only does the content 
need to be appropriately challenging but also the child needs to form an emotional attachment to 
the characters or to the program overall through parasocial interaction. The ideal intensity of this 
emotional attachment varies by what the child brings to the viewing experience. Examining the 
variations in learning highlighted in this report can inform future program development and make 
the program even more successful in helping young at-risk children increase their conceptual and 
vocabulary knowledge.  
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