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In the past most research of family learning in informal science learning 

environments has included limited diversity among participants considering ethnic, 

cultural, and social economic status.  The diversity seen in informal learning 

environments such as museums does not typically reflect that of the general population.  

Therefore, in order to foster more inclusive learning environments that address the 

values, needs, and learning styles of diverse audiences, particularly underserved 

populations such as Mexican-descent families, more studies of these audiences are 

necessary.  In addition, among all family learning research in informal environments 

there is a need to assess long-term impacts in order to better understand the role of free 

choice learning institutions and programs in people’s lives. 

The primary purpose of this study is to document evidence for learning and 

teaching during and after participation in a bilingual aquarium sponsored family learning 

program.  Using a sociocultural framework for understanding learning, moment-to-



moment interactions between participants while engaging in the program were observed.  

In order to document long-term impacts, participants were interviewed about their free 

choice learning experiences subsequent to participation in the year-long program.  Data 

gathered from both observations and interviews were coded and organized according to 

emergent themes that were ultimately used to construct claims about moment-to-moment 

and long-term learning and teaching behaviors of participants. 

Findings indicate that both parents and children were active in learning during the 

program.  In addition, parents were active in teaching their children, and they did so by 

specifically focusing on language and literacy tasks during formal learning activities.  

Notably, parents did not generally focus on teaching science, nor did they focus on 

teaching during informal learning activities.  Findings also indicate that for both parents 

and children knowledge and experiences resurfaced in new contexts, including 

discussions with other family members, at school, and at work.  Furthermore, after the 

program participants continued to learn by engaging in new free choice learning 

experiences, among them, visiting the aquarium’s visitor center and reading relevant 

marine science materials.  For the purposes of developing and implementing bilingual 

family learning programs, findings suggest the need to address cultural values and 

expectations pertaining to learning, with specific attention to literacy.  Implications for 

research, including evidence for moment-to-moment and long-term learning, are 

discussed.   
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FREE-CHOICE FAMILY LEARNING IN A BILINGUAL MARINE SCIENCE 
PROGRAM:  A QUALITATIVE INVESTIGATION OF INTERACTIONS AND 

LONG-TERM IMPACTS AMONG MEXICAN-DESCENT FAMILIES 
 

CHAPTER I 

INTRODUCTION 

Parents who involve children in informal science activities 
provide an opportunity for children to learn factual 
scientific information and to practice scientific reasoning, 
but they also provide an opportunity for children to develop 
an interest in learning more about science and to develop a 
sense that practicing the habits of scientific thinking is an 
important priority.  In terms of future classroom successes 
or later choices about science as a career, the most 
important outcome of everyday parent-child scientific 
thinking may be that children develop an early interest in 
science, value science as a cultural practice, and form an 
identity as someone who is competent in science. (Crowley 
et al., 2001, p. 730).  

 
Problem Statement 
 

Although science museums are extremely popular destinations for learning and 

fun they are not used equally by all people in the United States (Dierking & Cohen Jones, 

2005; Falk & Dierking, 2000).  In particular, low-income and minority groups are 

audiences which are underrepresented as visitors in informal learning environments, such 

as museums, in the U.S. (Bevan & Semper, 2006).  Informal learning environments 

include places such as zoos, aquariums, parks, or museums where people go to learn and 

where they do not have obligations to learn.  This is in contrast to formal learning 

environments such as schools, work, or professional development workshops where 

people may have an obligation to learn.  Whether or not an individual learns in an 

informal or formal learning environment is dependent upon the motivations of the 
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learner.  Thus, the term free choice learning is used to define any type of learning—

whether in an informal or formal learning environment—that is guided by the 

motivations of the learner.  Therefore, free choice learning can take place in informal or 

formal learning environments.   

Some informal learning institutions, such as museums, are reaching out to 

underserved audiences (Falk & Dierking, 2000).  In order to reach out to underserved 

audiences and to create programs and exhibits that appeal to a diversity of learners, 

museums need to first understand the complex and diverse ways in which the targeted 

underserved populations communicate and interact while in an informal learning setting.  

Furthermore, there is a need to understand the interests, values, beliefs, and backgrounds 

of underserved groups so that museums can best serve these groups.   Specifically, 

museum professionals can target outreach programs, design exhibits and create museum 

programs that appeal to and meet the needs of diverse populations.  While there are 

distinct differences between cultural groups, it is important to keep in mind that there 

may be as much diversity within a cultural group as there is between cultural groups.  

That said, one important goal of cross-cultural museum research is to identify general 

characteristics of cultural groups such that museums can make genuine efforts to include 

underserved populations among their audiences.  

While museums are reaching out to underserved audiences, the majority of 

museum-based research, including family learning research, focuses on studies of middle 

class European-Americans.  One population of underserved people that are not well 

studied in informal learning environments are Spanish-speaking families (Ash, 2004b).  

Families in general represent up to 85% of visitors to museums (Bitgood, Serrell, & 
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Thompson, 1994).  Considering that the population of Mexican-descent peoples make 

up over 7% of the population according to the 2000 U.S. Census (U.S. Census Bureau ), 

the implication for museums—that attempt to serve the general population—is that more 

research on this population is needed.  As of yet, there has been minimal research with 

Spanish-speaking families in free choice environments (Ash, 2004).  Mexican-descent 

families are one subset of Spanish-speaking families that live in the U.S., and the rate of 

increase of Mexican-descent people in the population from 1990 to 2000 was 52.9% as 

opposed to the total population in the U.S., which increased by 13.2% (Guzman, 2001).  

As the population of Mexican-descent peoples is rapidly growing in the U.S., the need for 

understanding how Mexican-descent families learn and what they value is increasingly 

important.  Moreover, as interest in learning shifts to understanding learning across the 

lifespan and across learning contexts, research has begun to take seriously the 

connections between and across contexts.  However, very little research has combined 

evidence of learning in the home environment with evidence of learning from formal and 

informal learning, and the amount of this research devoted to Spanish-speaking or 

Mexican-descent families is very small (Ash, 2004b). 

While museums have always served as learning institutions, many museums have 

only recently begun to fully recognize their roles in supporting lifelong learning (compare 

Cremin, 1988; Trofanenko, 2006).  Lifelong learning has been described as  

education resulting from integration of formal, non-formal, and informal 
education so as to create ability for continuous lifelong development of 
quality of life. Learning is therefore part of life which takes place at all 
times and in all places. It is a continuous lifelong process, going on from 
birth to the end of our life, beginning with learning from families, 
communities, schools, religious institutions, workplaces, etc…(Rojvithee, 
2005, p.1) 
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This vision of lifelong learning matches the educational mission that many museums now 

share.  However, little is known about how museum visits impact and contribute to 

people’s understandings, knowledge, attitudes and behaviors with respect to the 

museum’s content over time.  Thus, in addition to the need to understand how 

underrepresented groups learn, there is also a well identified need for research of long-

term impacts of science center experiences, in general.  Anderson, D., Bibas, D., 

Brickhouse, N., Brown, J., Dierking, L., Ellenbogen, K., et al. (2005) discuss the need for 

more research in this area:   

Deepening our understanding of the long-term meaning of museum 
experiences would have huge implications for museums. A better 
understanding of how visitors respond days, weeks, and months after 
leaving the museum would help to shape how museum professionals 
construct their institutional mission and goals, design exhibitions and 
programming, and assess visitor experience and learning (p. 10). 
 

In summary, the focus of this study addresses two knowledge gaps that have direct 

bearing on museums’ needs by:  (1) studying the learning of Mexican-descent families in 

a free choice setting and (2) assessing the impacts of a free choice learning experience 

over time.   

Seeing that there is little research on Mexican-descent families in informal 

contexts, I chose to do an exploratory study that is descriptive in nature in order to lay the 

ground work for future research in this area.  This study involves observations of 

interactions and conversations of participants in an informal bilingual family science 

learning program to explore how Mexican-descent families learn in an informal program 

and to explore what counts as evidence for learning in this setting.  This study also 

involves interviews with families after participation in a year long program. Interviews 
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were used to explore impacts of the program over time, and to explore what counts as 

evidence for learning in this setting.  Questions I will address in this study include:   

1. How do participants interact with each other while they are engaging in 
the program?   

2. What counts as evidence for learning in an informal bilingual family 
science setting from a sociocultural perspective on learning? 

3. Do participants seek other free-choice learning experiences as a result of 
this program? 

 
Project Description 

 
The Las OLAS (Ocean Learning Activities in Spanish) program is a grant-funded 

bilingual family learning program administered by Oregon Sea Grant which takes place 

at Oregon State University's Hatfield Marine Science Center (HMSC) in Newport, 

Oregon.  HMSC Visitor’s Center is a donation-only marine and aquatic sciences learning 

center that hosts 150,000 visitors annually, along with 13,000 school children each year.  

The mission of HMSC is to "serve the people of Oregon, the nation and the world 

through research, education and service that promotes the wise use of the ocean and its 

resources” (Hatfield Marine Science Center website).  The Las OLAS program is 

designed to encourage Spanish-speaking families to learn marine biology in both English 

and Spanish, and to increase visitation of Spanish-speaking peoples at the HMSC 

Visitor’s Center.  The goals of the Las OLAS program, as outlined by Jon Luke, former 

Sea Grant Marine Education Program Associate, are to, “stimulate interest in science, the 

ocean, and learning by serving three groups—Spanish-speaking students visiting HMSC 

on class field trips; teachers of English as a Second Language and their students 

throughout Oregon; and Spanish-speaking families in the Newport area”(HMSC 

Currents:  Newsletter of the Hatfield Marine Science Center Community, 2005). The 
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program is funded in part by the Oregon Community Foundation, which lists three main 

criteria for awarding their grants: 

1. To build an inclusive spirit of community encompassing all of Oregon's 
population 

2. To give priority to investments that resolve problems at their source 
3. To bring private citizens together to address their needs and 

aspirations(The Oregon Community Foundation, 2005) 
 
The Las OLAS program particularly addresses the first grant criteria of the Oregon 

Community Foundation by building an “inclusive sprit of community encompassing all 

of Oregon’s population” by targeting Spanish-speaking families.   

Summary 
 

Falk and Dierking (2000) emphasize that the “nature of how and why people 

choose to learn or not learn in museums will be helpful as museums continue to 

transform themselves in the twenty-first century” (p. 216).  In the following chapters I 

will situate my research within some of the research on how and why families, 

particularly Mexican-descent families, learn in museums.  I will present my results and 

discuss how and why families of Mexican-descent learned during and after the Las 

OLAS science program. 
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CHAPTER II 

                                       LITERATURE REVIEW 

 
The following literature review is intended to provide context for my research; it 

is not meant to be an exhaustive review of the literature on family learning in museums.  

Although no studies are known to directly address the exact context of this study 

(informal science bilingual family learning programs)—a point that the following review 

will make clear—three strands of research include elements of this context and therefore 

establish a framework for addressing and interpreting the findings of this study. 

 Therefore, the research discussed here is divided into three main sections corresponding 

with the three identified strands:  (1) research on parent-child interactions in informal 

science settings; (2) research on long-term and short-term impacts of informal science 

family learning programs; (3) research on Spanish-speaking families or Mexican-descent 

families in informal learning environments.  Relevant conclusions from these studies will 

be considered collectively in terms of how they inform research of informal science 

family learning programs. 

 
Parent-child Interactions in Informal Science Settings 
 

It is well established that families function as educators in informal educational 

settings (Borun, Chambers, & Cleghorn, 1996; Butler & Sussman, 1989; Hilke, 1989) 

and that parents are “natural” teachers of their children (Ash, 2004a).  The learning and 

teaching that occurs within families is so influential that some researchers claim that 

much of what children learn occurs through interactions with their parents (Crowley & 

Callanan, 1998).  It has even been suggested that field trips to museums could use a 
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family model approach to improve learning (Griffin & Symington, 1997).  Museums are 

one place where parents and children can interact in ways that are similar to how they 

may interact at home.  Some researchers claim that parents function as a “bridge” 

between the intentions of the museum, or museum exhibit designers, and the child 

(Crowley & Callanan, 1998).  If parents serve as a bridge between the museum and the 

child and they are influential in much of the child’s learning, then studying parent-child 

interactions in museums can give insight into important learning that occurs within 

families (Hilke, 1989).  In the following pages I review relevant research in the field that 

helps contextualize my first research question:  How do families interact while they are 

participating in the Las OLAS  program?  

In one of the early studies of parent-child interactions in museums, Diamond 

(1986) explored the similarities and differences in parent and child behavior.  The 

researcher was also interested in determining how parents’ and children’s behaviors may 

affect one another.  The sample consisted of family groups (adult and children present) 

from the Lawrence Hall of Science (LHS) in Berkeley, California and from the 

Exploratorium in San Francisco.  The results indicated that adult-child groups with a 

mom or dad present interacted differently than adult-child groups with another relative 

present, such as aunts/uncles, grandmothers/grandfathers or other, non-related adults.  

Results indicated that parents exhibit teaching behaviors toward their own children more 

often than did adults in other non-parent adult-child groups.  Teaching behaviors that 

parents exhibited included encouraging their children’s interaction with exhibits and 

reading graphics to use as a teaching tool.  Parents used exhibit graphics to either enhance 

their own knowledge in order to teach their children, or to directly read out-loud to their 
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children.  Although this study showed that parents engage their children and display 

teaching behaviors, this leaves open the question, what impacts do these interactions have 

on children’s learning?   

Blud (1990) attempted to answer this question by exploring the function of adult-

child social interactions in promoting learning while in a museum setting.  Results from 

the study indicate that children who engaged in interactive exhibits while accompanied 

by an adult were shown to have significantly greater understanding of museum exhibit 

content (as measured through an interview) than children who engaged in the exhibit 

alone.  Furthermore, results showed that children tended to have a greater understanding 

of exhibit content when paired with their mothers (as opposed to another adult).  Further 

analysis revealed there was no relationship between a parent’s understanding of the 

exhibit and that of their child.  This implies it was the social condition—questioning and 

encouraging from parents—that resulted in greater understanding by children, rather than 

the parents’ actual knowledge.  The significance of this finding is that it appears social 

interaction with parents has a considerable effect upon children’s understandings.  

Furthermore, this suggests that interactions between family members may be as essential 

to the learning process as interactions between individuals and exhibits.  To further 

support this argument building on work conducted by Dierking (1987; 1994) Borun, 

Chambers, and Cleghorn (1996) found that there are observable behaviors in family 

interactions that can serve as a indicators of learning.  This study established that 

interactions between family members are related to the learning outcomes that occur from 

a family museum visit.  This importance of the Borun, Chambers, and Cleghorn (1996) 
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study is that it provided a way for museum researchers to document evidence for 

learning by solely looking at interactions.   

In support of the idea that parents foster children’s learning through social 

interactions, Puchner, Rapaport, and Gaskins (2001) found that when adults were actively 

involved with their children at an exhibit, learning was more likely to occur than if 

children acted alone.  In their study they explored the context and conditions that 

facilitate learning at children’s museums.  The researchers also measured what and how 

much children learn from interactive exhibits, and the circumstances that led to their 

learning.  Specifically, the researchers asked the question how do social forces influence 

the amount and types of learning in which children engage?  In order to answer this 

question the researchers observed children at eight targeted exhibits during peak hours in 

the Please Touch Museum in Philadelphia.  The researchers recorded the children’s 

behavior taking account of actions and conversations of the child and actions and 

conversation of people interacting with the child.  Puchner, Rapaport, and Gaskins (2001) 

found that learning does occur when children interact with exhibits; however, the 

frequency of learning events and the type of learning was shown to vary.  For example, 

when children were accompanied by an “actively involved” adult, learning was 

considerably more likely to occur than if the children were accompanied by a “somewhat 

involved” or “not involved” adult.  Second, parents were more likely to scaffold their 

child’s learning at certain types of exhibits; exhibits in which parents were the most 

successful at scaffolding were ones in which it was obvious to parents what their role 

should be.  The implications of these finding are that active parental involvement is 
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essential to a child’s learning, and that parents may need specific direction on how to 

engage their children.    

The evidence from Blud (1990) and Puchner, Rapaport, and Gaskins (2001) point 

to the importance of parental involvement in children’s learning while engaging in 

exhibits at museums.  However, to what degree do parents advance their children’s 

scientific reasoning processes?  A study by Crowley, Callanan, Jipson, Galco, Topping, 

and Shrager (2001) addresses this question by studying parent-child interactions at an 

exhibit in a children’s museum.  The specific question explored in this study was:  are 

children’s scientific reasoning processes more advanced when parents and children 

jointly engage in scientific reasoning?  The authors found that when children engaged in 

scientific thinking with their parents they had more opportunities to learn than when 

children engaged in scientific thinking by themselves or with peers.  As a consequence, 

children who engaged in the exhibit with their parents were exposed to more types of 

evidence and used evidence more effectively to build theories and draw conclusions.  

The results from this study further support the claims by Blud (1990) and Puchner 

Rapaport, and Gaskins (2001) that parents are effective at assisting their children in 

learning while engaging with an exhibit at a museum.  To extend this, Crowley et al. 

(2001) also suggested that not only are parents effective at assisting their children in 

learning at exhibits, but parents are also effective at exposing their children to evidence 

and helping them to use evidence to draw conclusions.   

The above studies (Blud, 1990; Crowley et al., 2001; Puchner et al., 2001) found 

that parents are effective at assisting their children in engaging in scientific reasoning 

processes while interacting with exhibits.  Gleason & Schauble (1999) were also 
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interested in investigating the effectiveness of parents assisting their children in 

learning.  However, they approached their study in a slightly different way, by asking—

how well do parents teach their children while performing at tasks which require them to 

solve problems with which they are unfamiliar?  While it could be argued that the above 

studies had some elements which could potentially be unfamiliar to parents, Gleason and 

Schauble specifically designed their study so that parents would need to solve a problem 

(based on a museum exhibit) to which they had not been previously exposed.   

The results indicated that parent-child groups were more effective at producing 

and interpreting evidence than those who worked alone.  The researchers attributed the 

relative success of the parent-child groups to the leadership of the parents, who were 

shown to be very effective at directing their children and guiding their focus.  The results 

also indicated that although parents were very effective at managing their children’s 

tasks, they also tended to delegate tasks that required lower order thinking skills, such as 

logistical roles.  Parents did not tend to delegate difficult conceptual tasks requiring 

higher order thinking skills, such as recording data and drawing inferences.  Instead, they 

usually reserved such tasks for themselves.  Not only did parents delegate simple tasks 

and reserve more difficult tasks for themselves, they missed key chances to assist 

children in interpreting the evidence.  Although post-tests revealed that parents made 

gains in their knowledge about the task, children did not.  The researchers conclude that 

parents were not successful at assisting their children in interpreting evidence, and that 

parents assumed their children were interpreting the evidence in the same way they were 

and therefore did not make an effort to bridge a connection between the evidence and 

conclusions.   
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The results of this study contrast with the Crowley et al. (2001) study in which 

the researchers found that parents effectively helped their children to use evidence, draw 

conclusions, and build theories.  This difference could lie in the level of familiarity the 

parents have with the task or exhibit.  Nevertheless, both the Gleason & Schauble (1999) 

study and the Crowley et al. (2001) study found that parents actively engaged their 

children in conversation about scientific information.  Researchers believe these 

conversations ultimately contribute to advancing children’s scientific understandings 

(Crowley & Callanan, 1998). 

 The above studies established the value of parent-child interactions.  That is, 

parents who engaged their children were able to facilitate their children’s understandings.  

Surprisingly, findings suggest the engagement is more important than the actual content-

knowledge of the parent.  And although parents have been shown to engage their children 

in exhibits, they are more likely to exhibit teaching behaviors when their roles are clearly 

defined.  While the above studies approach an understanding of how parents and children 

interact in museum environments, much of the research in this area has been conducted 

with respect to interactions involving exhibits.  However several questions remain 

unanswered by such studies:  do parents engage their children in similar ways in other 

informal learning environments, such as in family science programs?    Do parents 

engage their children in different ways in family science programs than they do in 

exhibit-based museum environments?  Moreover, do parents from linguistically and/or 

culturally diverse backgrounds interact with their children in different ways? The above 

studies do not address how their findings apply to different cultural groups.  

 



   14

Long-term and Short-term Impacts of Informal Family Science Learning Programs 
 

In the field of informal learning, there is minimal research on long-term impacts 

from informal learning experiences, such as from museums or from informal family 

science learning programs. Butler and Sussman (1989) comment on the lack of research 

on long-term impacts from museums:   

Museum educators should not wait—and they have not waited—for "final 
answers" about the impact of particular programs on individuals or family 
members.  It is more sensible to be heartened by the moments of education 
among family members that can be observed, knowing that these have a 
good chance of becoming part of longer conversations, sometimes 
unfolding in varied settings over many years, that contribute to the 
continuing education of adults and children.  The possibilities for further 
research that will enable us to understand such longer conversations are 
extensive and varied.  The prospects are encouraging for new types of 
programs, exhibits, and museums designed specifically for 
multigenerational audiences (p. 44). 

 
While Butler and Sussman comment that they feel it is more “sensible” to focus on the 

interactions that can be observed during the museum visit, they acknowledge the 

importance of studies of longer-term impacts of museums visits.  To further the argument 

for studies of long-term impacts, Borun et al. (1996) stated, “it would be interesting to see 

studies that look at the realization of museum-based learning potential over longer 

periods of time” (p. 136).  While there are many studies of short-term impacts of museum 

visits and a growing tendency to look at long-term impacts as well, to date, there have 

been few studies of either the short-term or long-term impacts of informal science family 

learning programs.  In this section, I will review some of the relevant studies of short-

term and long-term impacts of informal science family learning programs, where 

researchers sought to discover the long-term impacts of Butler and Sussman’s (1989) 

“longer conversations, sometimes unfolding in varied settings over many years” (p. 44).   
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In two separate, but related studies, Ostlund, Gennaro, and Dobbert (1985) and 

Gennaro and Herreid (1986) sought to measure if scientific literacy increased as a result 

of participating in a two-year family science learning program held at the Minnesota 

Zoological Gardens.  The Ostlund, Gennaro, and Dobbert (1985) study focused on short-

term impacts, including observing, surveying, and testing families during the program 

followed by interviewing families immediately after participating in the program.  They 

found that while children signed up for the course because of their interest in the subjects 

being taught, parents signed up for the course to provide support for their children. While 

parents did not state “to learn” as a primary reason for signing up for the course, the 

researchers found that both parents and children scored significantly higher on subject 

matter tests following their participation in the courses.   Not only did both parents and 

children learn from the program, but they stated in interviews that they found the courses 

helped them to increase their understanding of each other; parents learned about their 

child’s learning styles while children learned about their parent’s content knowledge in 

the subject.  In other words, this program helped both parents and children to understand 

each other better as learners.  From the observations, researchers found that in half of the 

families, the parents and children shared the “teaching” role while completing tasks, in 

one quarter of the families the teaching role was primarily carried out by the parent, and 

in the remaining quarter of the families the teaching role was primarily carried out by the 

child.  Overall, this signifies that parents and children were able to contribute to the tasks 

and that both parents and children felt entitled to share their knowledge or instruct each 

other during the program.  In sum, both parents and children made gains in subject matter 

knowledge, and communication related to learning. 
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 In their 1986 study, Gennaro and Herreid sought to understand the long-term 

impacts of participating in the two-year informal science family learning program at the 

Minnesota Zoological Gardens.  They conducted face-to-face interviews, phone 

interviews, and sent out questionnaires to parents and children who participated in the 

program.  From the phone interviews they found that 56% of the parents, “said they 

thought the shared learning experience continued to give them and their children 

something in common to talk about and/or increased the level of communication between 

them and their children” (p. 777).  This is consistent with the results of the Ostlund, 

Gennaro, and Dobbert (1985) study where they found, in the short-term, the program 

increased their level of understanding of each other (either through content or learning 

styles).  Furthermore, Gennaro and Herried found that 68% of the children reported that 

this program, “gave them and their parents something to talk about” (p. 777).  Moreover, 

the majority of these children stated that their participation in this program continues to 

be a source of conversations between them and their parents, two or three years after 

participating in the program.   

 Long-term increases in communication between family members, in general, and 

about science, specifically, was just one piece of evidence that Gennaro and Herreid 

(1986) found to suggest that participating in an informal family science learning program 

can have long-term impacts on scientific literacy.  They also found that one-third of 

families reported that following the program their visitation to informal science centers, 

such as the Minnesota Zoological Gardens, increased as a direct result of their 

participation in the program.  Parents also reported that this program led to their children 

to have an increased interest in science.  Along the same lines, parents reported that the 
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program had an impact in their family’s learning behaviors.  For example, of the 

families who participated in the Animal Behavior course, 40% reported an increased 

visitation to zoos or interest in animals as a result of taking the course.  Furthermore, 

nearly all parents and children who participated in the Nighttime Astronomy course 

reported that they continued to observe stars together as a family after taking the course.  

And, half of these families reported that as a result of this program they participated in 

the following activities:  returned trip to the planetarium, purchased star charts, went to 

the library for further astronomy information, a pursued interest in astronomy by the 

child.   

In review, the Ostlund, Gennaro, and Dobbert (1985) study found evidence from 

their short-term study that participating in the program led to increased scientific literacy 

in the following ways: increased understanding of scientific content by both parents and 

children, and increased levels of communication between parents and children in their 

home environment.  Gennaro, and Dobbert (1985) found the following evidence that 

participating in this program led to long-term increases in scientific literacy of the 

families:  increased conversations between parents and children about science, improved 

communication between parents and children in general, increased visitation to informal 

science learning centers, and an overall increased interest of children in science.   

In a study of an engineering-based, family science program Bottomley, Parry, 

Brigade, Coley, Deam, Goodson, et al. (2001) noted similar findings to those of  Ostlund, 

Gennaro, and Dobbert (1985) and Gennaro and Herreid (1986), as discussed above.  

Parents responded to survey questions that asked how often they talk with their child 

about science, and how often their child talks about science.  From pre- and post-program 
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surveys, Bottomley et al. found that parents reported an increase in parent-child talk 

about science after participating in the program for one school year, and indicated a 

significant increase in both parent-initiated and child initiated talk.  Bottomley et al. also 

found that parents and children increased their interest in either science and/or math as a 

result of participating in this program.  These results support those of Ostlund, Gennaro, 

and Dobbert (1985) and Gennaro and Herreid (1986) who found evidence for short-term 

and long-term gains in communication about science between parent and children, and 

increased interest in science, both during and several years after participating in the 

program.   

 From the above studies on impacts of informal science family learning programs, 

several consistent patterns emerge.  Participation in the programs led to: 

• Gains in content knowledge in science by both parents and children. 
• Improved communication (in general, and about science in particular) between 

parents and children 
• Changes in learning behaviors.  Families continue to seek free choice learning 

experiences as a result of participating in the program. 
• Overall increased interest in science by children.   
 

These conclusions find particular accord with those of Dierking and Cohen Jones (2005) 

who conducted a program evaluation of an informal science family learning program 

targeted to underserved populations in four Philadelphia area museums:  the New Jersey 

State Aquarium, The Academy of Natural Sciences, The Franklin Institute Science 

Museum, and the Philadelphia Zoo.  The program, Families Explore Science Together 

(FEST), was a collaborative project of the four museums, and created programs and 

activities for families in order to increase their interest involvement with the museums.  

From their evaluation of FEST programs, Dierking and Cohen Jones asserted that:    
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• Participation in FEST increased parental awareness and involvement in their 
children’s learning generally, and science learning in particular. 

• FEST families, including adults, developed comfort, interest, and a skill set with 
which to visit museums and engage in hands-on science effectively together as a 
family.  

• Many families engaged in a wide range of science learning experiences at home 
and in the community that built on their in-museum FEST experience. (2005, p. 4) 

 
Thus, much like the conclusions of Ostlund, Gennaro, and Dobbert (1985), Gennaro and 

Herreid (1986), and Bottomley, Parry, Brigade, Coley, Deam, Goodson, et al. (2001), the 

participation in the FEST program led to increased parental involvement in children’s 

learning, and led families to further seek free choice learning experiences, in the museum, 

at home, and the community.   

 
Research on Spanish-speaking Families or Mexican-descent Families in Informal 
Learning Environments  

 
Much of the research studying Spanish-speaking or Mexican-descent families in 

informal learning environments comes from the perspective of understanding whether or 

not these families “match” with the learning styles, or scientific literacy, of the dominant 

culture in the U.S.  This is known as a deficit-model of education.  Basically, a deficit-

model of doing research would be to identify areas where a population falls short of 

scientific literacy, for example.  This approach does not account for the diverse ways of 

understanding and communicating science.  Some of the research reviewed in the 

following section approaches understanding scientific literacy through a deficit-model of 

research.  The limitation with approaching research through this lens is that there is 

always a comparison to a “right” way of doing science.  I argue that instead of using the 

deficit-model of research, the researcher should instead approach a study from the 

perspective of understanding that different populations may approach things, such as 
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science, differently, and by studying what they do instead of what they don’t do can 

help develop a broader definition of what it means to learn or know.  Nevertheless, some 

of the studies that use a deficit model for their research are included in this literature 

review in order to provide context for the research that has been done in this narrow field.   

Past research has shown that parents from linguistically or culturally diverse 

backgrounds do not engage their children in causal, or explanatory conversations about 

science content (Pérez-Granados & Callanan, 1997).  Explanatory or causal conversations 

are described by Tenenbaum, Callanan, Alba-Speyer, and Sandoval (2002) as, “those in 

which parents explain something to their child or use questioning strategies to help 

children to develop their own explanations about the world” (p. 227).  An example of an 

explanatory question might look like this:  a child is taking care of a plant and over-

waters it.  The parent engages the child in an explanatory conversation and asks, “why do 

you think the plant died? What caused it to die?”    

Some suggest that the difference between those who engage in explanatory talk 

with their children and those who do not may have more to do with their level of 

schooling or the type of activity in which they are involved (Rogoff, 1984; Tenenbaum et 

al., 2002) than linguistic or cultural background.  Causal, or explanatory conversations, 

particularly those related to science conversations are thought to lead to the development 

of scientific literacy.   Pérez-Granados and Callanan argue that in young children they are 

one of the precursors to more sophisticated ways of thinking, talking about, and 

understanding science.  Thus, the extent to which parents engage their children in these 

types of conversations can give insight into the backgrounds children have when they 

begin to build their scientific understandings. Recently, researchers have begun to 
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investigate whether or not parents of Mexican-descent engage in explanatory 

conversations, or build scientific literacy, with their children in informal—museum or 

home—environments.  In the following section, I will review some of the research that 

has been done to explore interactions that may lead to scientific literacy of Spanish-

speaking or Mexican-descent families in informal environments.   

 The work of Doris Ash (2002; Ash, 2003, 2004b) has contributed to the 

understanding of how Spanish-speaking families learn in museums.  In particular, she 

focuses on how families transition from everyday understandings in science to more 

complex, scientific ways of thinking—a transition which she calls “border crossings”.   

Ash argues that conversations are one mechanism by which families transition from 

everyday to scientific understandings through time.  This argument is further supported 

by Crowley et al. (2000) who found evidence that, “even simple parent talk can impact 

children’s everyday science learning” (p. 8).   In order to investigate how families 

converse and make meaning about scientific concepts in an aquarium setting through 

time, Ash conducted a study consisting of three phases:  (1) initial pre-visit interviews, 

observations of family dialogue during an aquarium visit, followed by post-visit 

interviews; (2) six-month follow-up interviews, including participants’ reflection on 

video highlights; (3) observations of family dialogue during a second visit to the 

aquarium.   

Her results indicated that families developed intricate biological understandings 

through time, and that, in general, family conversations became more scientifically 

sophisticated through time.  She also found that in order to advance their scientific 

understandings families used numerous resources to make meaning through time, 
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including each other, their prior knowledge, objects within the museum, and both 

Spanish and English languages.  Ash also found that families particularly used 

questioning strategies to gather information in order to build their understandings.  

Ultimately, Ash concludes that Spanish-speaking families are able to develop scientific 

literacy through informal conversations in museum settings.   

While Ash studied the learning conversations of families in museums, Vasquez 

Pease-Alvarez, and Shannon (1994) studied learning conversations and interactions of 

Mexican immigrants in their home and school environments.  From their ethnographic 

studies of Mexican immigrant communities, Vasquez, Pease-Alvarez, and Shannon 

(1994) found that children’s experiences at school entered into their home conversations.  

Furthermore, they found evidence to suggest that parents engage their children in inquiry-

based conversations.   

While Vasquez, Pease-Alvarez, and Shannon used ethnographic methods to study 

home-school links in a Mexican immigrant community, Pérez-Granados and Callanan 

(1997) interviewed Mexican-descent parents in their homes to explore the extent to which 

children ask causal, scientific questions in the home, and the extent to which parents 

serve as resources for their children’s questions.  The main question was:  do parents 

from Mexican-descent families engage their children in explanatory, or causal reasoning 

questions?  In order to address this question, researchers interviewed 50 Mexican-descent 

families about their 2 to 6 year-old children’s questions.   

Results indicated that children are initiators of their own learning; they ask causal 

questions about biology, physics, and animal behavior.  Results also indicated that 

parents encourage children’s scientific questioning, and they answer their questions.  
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These results imply that parents and children are both active in the child’s learning 

process.  The researchers suggest that since parents and children are active in learning in 

the home, classroom teachers should take advantage of the learning and resources that 

exist within families.  While previous researchers have argued that classroom teachers 

should match the cultural backgrounds of their students, Pérez-Granados and Callanan 

argue that teachers should not attempt to match cultural backgrounds but instead should 

take advantage of the “funds of knowledge” parents possess.  Funds of knowledge are 

described by Moll, Amanti, Neff, and Gonzalez (1992) as, “historically accumulated and 

culturally developed bodies of knowledge and skills essential for household or individual 

functioning and well-being” (p. 133).  Some examples of funds of knowledge in Mexican 

immigrant families, include knowledge about agriculture and mining, economics, 

household management, religion, and material and scientific knowledge (Moll et al., 

1992).  By taking advantage of the funds of knowledge that parents (and children) 

possess, classroom teachers can make connections between family and home learning.  

 In a similar study to the Pérez-Granados and Callanan (1997) study, Tenenbaum 

et al. (2002) investigated the role of conversations related to scientific topics in Mexican-

descent families.  They investigated this in two, separate, studies—one involving 

observations of parent-child interactions in a children’s museum and another involving 

parents’ reports of family conversations relating to scientific topics following a family 

science workshop.  From their observations at the children’s museum they found that 

parents from both high levels (completion of high school through college) and low levels 

(completion of 2nd grade to 11th grade) of formal education equally engaged their children 

in causal conversations.  While there was no difference between those with high levels of 
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education and those with low levels of education in the number of causal conversations 

with their children, they did find that parents with high levels of formal education 

employed more scientific explanations than did parents with low levels of formal 

education.  In other words, while there was no difference in parents’ answering their 

children’s causal questions, there was a difference in level of education of parents and the 

extent to which they engage their children in scientific explanations.  Tenenbaum et al. 

hypothesized that this difference could be explained by the environment; a museum 

setting is possibly not a familiar setting for parents with less formal education, and they 

may not act in the same way as they would in a more familiar setting, such as their home.    

 Tenenbaum et al. (2002) addressed this problem by studying parent’s use of 

scientific explanations in their home environments.  Following a science-based informal 

family workshop, parents were asked to record the number of questions, and the types of 

questions their children asked.  In addition, parents were asked to record the answers they 

gave their children.  In this study of conversations in the home they found no difference 

between parents with high levels of formal education and parents with low levels of 

formal education and the explanatory conversations related to science content that they 

had with their children.   On the whole, these findings imply that parents of Mexican-

descent from high and low levels of formal educational background support and 

encourage their children’s understandings of science. 

 The above studies indicate that families of Mexican-descent do support their 

children’s scientific learning by engaging in science related conversations with their 

children.  From an observational study in a museum, Ash found that families develop 

scientific literacy through time through their conversations with one another.  From 
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another observational study in a museum Tenenbaum et al. (2002) found that parents 

from both lower and higher levels of schooling engaged in causal conversations with 

their children.  However, findings from this study also indicated that parents with more 

formal schooling made more explanations about science to their children than did those 

with less formal schooling.  However, research into the home environment by 

Tennenbaum et al. showed no difference between the number of explanatory 

conversations parents of high verses low levels of formal schooling engaged in with their 

children following an informal family science workshop.  To support the argument that 

parents encourage their children’s school learning Vasquez found that conversations 

about school often entered into family conversations at home.  Pérez-Granados and 

Callanan found, through interviews, that parents reported that children ask many 

scientific questions and they encourage and answer their children’s questions.   

 Taken together, the above studies establish that families of Mexican-descent work 

together to develop scientific literacy.  The studies indicate that children tend to be 

curious and ask numerous questions.  Furthermore, parents encourage the children’s 

questioning and support them by answering their questions.  However, there is some 

indication from the Tenenbaum et al., (2002) study that parents with less formal 

schooling may employ fewer scientific explanations to their children while they are in a 

museum environment—as opposed to their home environment.   

Summary

 The above literature review provides a context for interpreting the findings of the 

following study.  Studies of interactions have described how parents and children 

cooperatively learn as museum visitors.  The limited number of short-term and long-term 
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impacts of informal family science learning programs suggest that they promote 

communication in scientific thinking across boundaries.  Preliminary findings of Spanish-

speaking and Mexican-descent families indicate that, in informal settings, parents and 

children develop scientific literacy as a joint process.  As a whole, studies from these 

three, related, areas shed light on how Spanish-speaking families would be expected to 

behave in informal science family learning programs.  However, no study looks at all of 

these factors at once.  Therefore, this study begins to address the need for studies of this 

population in this context by examining interactions of Spanish-speaking parents and 

children in an informal science learning program and how these programs stretch across 

boundaries between home and museum environments.   
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CHAPTER III 

METHODOLOGY 

 
Theoretical Perspective 

 
A theoretical perspective that takes into account the sociocultural nature of 

learning can give insight into learning that occurs as a result of a free choice museum 

learning experience.  In the passages that follow, I will explore how this view of learning 

provides a framework for my study. 

Lev Vygotsky's research findings formed the basis for sociocultural learning 

approaches.  Vygotsky (1986) asserted that individual consciousness and thought are 

closely related to social forces, which shape one’s internal thought.  Vygotsky 

emphasized that individuals first learn on the intermental (or social) plane and then this 

learning is internalized on the intramental (individual) plane (Wertsch & Tulviste, 1992, 

p. 548).  In Wertsch & Tulviste's (1992) words:   

Vygotsky viewed mental functioning as a kind of action (Wertsch, 1991) 
that may be carried out by individuals or by dyads and larger groups.  
Much like that of authors such as Bateson (1972) and Geertz (1973), 
therefore, his view is one in which mind is understood as "extending 
beyond the skin."  Mind, cognition, memory, and so forth are understood 
not as attributes or properties of the individual, but as functions that may 
be carried out intermentally or intramentally (p. 549). 
 

Thus, according to a sociocultural learning approach to learning, in order to examine 

learning, we must look "beyond the skin" to the shared experiences that collectively 

construct reality.  The applications for museum learning are clear:  visitors tend to travel 

in groups while participating in group learning activities; therefore social interactions 

between them cannot be overlooked when looking for evidence of learning.   
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Social activity, according to situated learning theorists, can also be looked at in 

terms of communities of practice.  A community of practice is described by Lave and 

Wenger as "a set of relations among persons, activity, and world, over time and in 

relation with other tangential and overlapping communities of practice" (1991, p. 98).  By 

looking at the communities of practice in which people engage and from which they 

learn, we can gain insight into the social forces that shape the possible ways people 

engage in learning activities in museums.  This is further supported by Luria’s (1982) 

views regarding individual mental functioning:   

In order to explain the highly complex forms of human 
consciousness one must go beyond the human organism.  One 
must seek the origins of conscious activity and “categorical” 
behavior not in the recesses of the human brain or in the depths of 
the spirit, but in the external conditions of life, Above all this 
means that one must seek these origins in the external processes of 
social life, in the social and historical forms of human existence (p. 
25). 
 

Thus, an examination of the communities of practice in which people participate, and an 

examination of how these environments are overlapping can provide museum educators 

with information about learning that is occurring on the individual level.   

Definition of Terms 
  

In the following sections, I present definitions for key terms that are used in my 

research.  My definitions for terms are grounded in the sociocultural approach to 

learning, and in situated learning theory. 

 
Definition of Learning 
 

What does is mean when we say someone learned from an experience?  Learning, 

as described by Lave and Wenger (1991) is "a way of being in the social world, not a way 
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of coming to know about it" (p. 24) and "is an integral and inseparable aspect of social 

practice" (p. 31).  Therefore, if people are engaging in communities of practice they are 

learning, according to Lave and Wenger.  In this study I define learning as a social 

activity, that can lead to, as Dierking and Falk (1994) describe, “the acquisition of 

scientific facts and concepts, but also application of these ideas, changes in attitude, 

aesthetic and kinesthetic experience, as well as socially mediated conversations and 

interactions that might lead to learning” (p. 79).  This broad perspective on what 

constitutes learning can inform the way museum researchers explore learning that occurs 

during, as well as following a museum learning experience. 

Using this characterization of learning, a museum researcher’s evidence for 

learning might include a description of who is involved in the learning activity and a 

description of the type of learning that is occurring (acquisition of scientific facts or 

concepts, application ideas, changes in attitude, aesthetic or kinesthetic experience, 

conversations or other interactions).  In this research, I relate the activities people carry 

out (information seeking, answering instructional questions) to the types of learning 

(applying ideas, acquiring scientific facts) in which they may be engaging.   

 
Definition of Teaching 
 
  For the purposes of this study, I use a definition of teaching, as described by 

Tharp & Gallimore, “Teaching consists in assisting performance through the ZPD.  

Teaching can be said to occur when assistance is offered at points in the ZPD at which 

performance requires assistance” (1988).  The ZPD, or zone of proximal development 

was originally described by Vygotsky (1978) as 
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the distance between the actual developmental level as determined by 
independent problem solving and the level of potential development as 
determined through problem solving under adult guidance or in 
collaboration with more capable peers (p. 86).  

 
Thus, according to Tharp & Gallimore’s (1988) definition, teaching occurs when an 

attempt is made to assist another person in achieving a higher level of performance than 

they would otherwise be capable.  According to this definition of teaching, evidence for 

teaching consists of the attempt to offer assistance, and does not include actual evidence 

for learning.  In this research, I use this definition of teaching to look for evidence of 

teaching in interactions between an adult and child, or between a child and another child.  

Looking at teaching that occurs in such interactions can help to describe the identities 

they enact in this situation.  Do they see themselves as authorities on a subject?  Do they 

see themselves as capable of assisting another in learning?     

 
Definition of Identity and Interactions 

 
Lave & Wenger state that "learning and sense of identity are inseparable:  They 

are aspects of the same phenomenon" (1991, p. 115).  Lave & Wenger (1991) also 

emphasize that as individuals move toward a sense of identity as an experienced learner, 

they will begin to deepen their identity within that community of practice.  In order to 

understand learning as a result of a science museum experience, it is therefore necessary 

to take into account an individual's sense of identity as a learner.  I will use a definition of 

identity from Gee (2000-2001) in order to clarify my approach in this research.  Gee 

explains that  

a kind of person might be recognized as being a certain kind of radical 
feminist, homeless person, overly macho male. . . “at risk” student, and so 
on and so forth, through countless possibilities.  The “kind of person” one 
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is recognized as “being” at a given time and place, can change from moment to 
moment in the interaction, can change from context to context, and, of 
course, can be ambiguous or unstable (p. 99).   
 

According to Gee, a “kind of person”—an individual’s identity—can change, depending 

on the context.  The identity an individual enacts in any particular situation is therefore 

observable in the interactions they carry out.  In other words, an experienced learner may 

interact in a learning environment in a different way than an inexperienced learner, and 

consequently may reflect a different sense of identity as a learner.  For example, an 

experienced learner may interact as a peer-teacher rather than simply interacting solely as 

a learner, as an inexperienced learner might.  Taking into account the interactions an 

individual engages in during a free choice learning experience, can give the researcher 

insight into their sense of identity because it allows the researcher to see if, how and 

when people take on different roles and therefore live out different potential identities.  

In this study I define interactions to be actions that take place between two 

individuals, or two individuals and the environment.  Interactions are dynamic and an 

individual can participate in multiple interactions simultaneously.  Looking at these 

interactions can help answer the following questions:  Who is guiding the conversation?  

Who is answering questions?  Who is seeking information?  Because, as stated above, 

identity is lived out and expressed through interactions, answering these questions can 

ultimately contribute to the understanding of, Who sees themselves as a learner?  Who 

sees themselves as a teacher?   
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Definition of Formal and Informal Learning Environments and Activities 
 
For the purposes of this study it is important to distinguish between formal and 

informal learning environments, as well as formal and informal learning activities.  An 

environment describes the location, or institution, at which learning may be occurring.  

Examples of formal learning environments include places where a person has obligations 

related to learning, such as school, or work.  Examples of informal learning environments 

include places where a person is free from the normal obligations to learn that are 

associated with work or school; they choose to attend this institution and to engage in 

learning while they are there.  An activity describes the actions people may carry out 

while they are in a formal or informal learning environment.  Within a formal learning 

environment a person can engage in a formal or informal activity.  For example, a child 

can attend school, which is a formal learning environment, and they can engage in an 

informal learning activity, playing a game at recess or a formal learning activity, reading 

a book in class.  In contrast, a child can attend a museum, which is considered an 

informal learning environment, and they can engage in an informal learning activity—

like observing at a fish tank—and they can engage in a formal learning activity—like 

listening to a lecture.  A distinction between formal and informal environments and 

formal and informal activities is particularly relevant for this study of the Las OLAS 

program.  The Las OLAS program is hosted at the Hatfield Marine Science Center, which 

is considered an informal learning institution.  However, the Las OLAS program was 

structured such that activities flowed between formal learning activities, like filling out 

handouts or listening to presentations, and informal learning activities, like playing at the 
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touch tanks or walking along the estuary.  A visual representation of the concept of 

formal and informal learning environments and activities can be seen in Table 1. 

 
Table 1:  Sample Characteristics of Formal and Informal Learning Environments and 
Activities  

Formal Learning Environments 
• Work 
• School 
 

Informal Learning Environments 
• Museum  
• Library 
 

Formal Learning 
Activities 

• Professional 
Development 

• Homework 
 

Informal Learning 
Activities 

• Conversations 
around the water 
cooler 

• Observing nature on 
the playground 

• Playing games 
 

Formal Learning 
Activities 

• Filling out a 
handout 

• Going to a 
presentation 

 
 

Informal Learning 
Activities 

• Experiencing touch 
tanks 

• Talking about a 
book 

 

 
In my analysis I used the distinction between formal and informal environments/activities 

to help separate out the different identities people may enact in formal verses informal 

environments/activities.   

Description of Setting and Participants 
 
During my period of observation, the Las OLAS program was primarily taught by 

two educators, Cecilia (pseudonym), and Michelle (pseudonym).  Cecilia, who is a 

bilingual native Spanish-speaking educator of Mexican descent, was hired to create 

materials for, coordinate and teach the Las OLAS programs.  Cecilia was a tutor at the 

local elementary school in Newport, and recruited Spanish-speaking children and their 

parents of Mexican decent through her contacts at the school.  Cecilia sent home fliers, 

talked with the parents after school, and made phone calls to the parents in order to 

recruit participants.  Cecilia also collaborated with Michelle (pseudonym), the Education 

Programs Development Coordinator at Oregon Sea Grant, to create and teach the 
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programs.  Also during my period of observation, a graduate student, Derrik 

(pseudonym) assisted in teaching and providing assistance during the program.  Derrik is 

a native English-speaker, but is also fluent in Spanish.  Derrik also assisted in translating 

during the interviews.   

During the time this study was being conducted, the Las OLAS program was held 

one time a month, usually on a Friday night for approximately two hours.  Often the 

families filtered in casually—some came on time, most arrived within 30 minutes of start 

time.  There were regular participants, who seemed to come every week, and others who 

came some weeks and missed others.  Usually there were anywhere from six to ten 

families, some extended families:  cousins, aunts and uncles.  Most of the parents who 

came were mothers, although during my period of observation there were two fathers 

who came with their children as well.   

Two of the three Las OLAS programs (aquarium night and estuary walk) from 

which the data were gathered were hosted at the HMSC visitor center.  One of the 

programs (marine mammals) took place at the Oregon Coast Aquarium (OCA).  OCA is 

Oregon’s largest aquarium, located near HMSC.  They describe their objective as: 

[to] develop and pursue conservation, education and research programs of 
local and global significance; to foster an awareness and appreciation of 
Oregon’s coastal environment, and the interdependence of our global 
ecosystem; and to serve as a community resource and recreational center 
(Oregon Coast Aquarium Website). 
 

OCA houses sea otters, sea lions, seals, birds, jellies, along with other temporary exhibits. 

In addition, the OCA is an Association of Zoos and Aquariums (AZA)-accredited 

institution that hosts approximately 400,000 visitors annually, and they have a specific 
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conservation focus.  This is in contrast to HMSC, which is not an AZA-accredited 

institution and they host approximately 150,000 visitors annually.   

Each Las OLAS program was based around a theme, such as marine mammals, 

plankton, or estuaries, and generally included a mixture of formal activities—listening to 

a short lecture or filling out handouts—and informal activities—playing with the touch 

tanks, or walking along the estuary.  For example, on plankton night, the participants 

listened to a short lecture about the two different types of plankton—zooplankton (animal 

plankton) and phytoplankton (plant plankton)—watched a plankton video, observed 

plankton under the microscope, filled out and discussed plankton hand-outs, created 

plankton out of clay to test for the best body design for floating, and explored the touch-

tanks.  Using the previous example, the plankton program varied between formal 

activities (listening to a short mini-lecture, watching a video, filling out hand-outs) and 

informal activities (exploring the touch tanks, creating a clay plankton, and talking with 

family and friends). 

Toward the end of each program the families and educators (and researchers) ate 

dinner together, a meal provided by the program.  The families sat in the cafeteria and 

ate; the children usually played together after a brief time of eating, while the parents 

talked, laughed, and shared stories.  As a researcher, this was an important time to meet 

with the parents to explain the research project, the purpose of the observations, and the 

purpose of the interviews.  The translator and I sat and talked with the families while 

eating as a way to get to know them and learn more about their families.  In accordance 

with qualitative research techniques that outline ways to gain access to the field (Bogdan 

& Biklen, 2003), eating with the families was an invaluable experience that helped me to 
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get to know the parents, earn their trust, and also with the recruitment and comfort 

level for the interviews.   

The Researcher 
  

In keeping with my view on learning as a social process involving interactions, I 

chose to study participants while they were interacting in the Las OLAS program.  In 

other words, I approached the research through participant observation (Spradley, 1980).  

According to Burgess (1984),  “the value of being a participant observer lies in the 

opportunity that is available to collect rich detailed data based on observations in natural 

settings” (p. 79).  Critics of participant observation claim that this approach affects the 

participants in such a way that their actions may be fundamentally different.  However, 

alternative approaches such as clinical interviews or questionnaires would not have 

allowed me to adequately capture participants’ learning interactions.  As a researcher, I 

found the participant observer approach afforded me opportunities to study subtle 

interactions that participants themselves may not have referenced in an interview or 

questionnaire.  Furthermore, I found the more I talked and interacted with participants, 

the more comfortable they became with my presence.  As a result, my perspective as a 

researcher changed through this process.  Initially, I tried to distance myself from the 

participants as much as possible, in order to observe their interactions without my 

disturbance.  This is described by Burgess (1984) as an observer-as-participant—

someone who sustains superficial contact with the participants.  After being a researcher 

in this community, I learned that by engaging with the families I was able to build 

relationships with them.  It appeared that this led them to grow more comfortable with 

my observations, as well as with my interviews.  This technique is described by Burgess 
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(1984) as a participant-as-observer researcher, who develops relationships with 

participants and engages in activities, but is transparent in their intention to also observe 

participants.   

 
Methods of Data Collection  

 
I initially began with the question Are people learning? or How are people 

learning? However, when I thought about how I would address this question using a 

sociocultural lens, I realized a different question might be more appropriate.  As 

discussed in my theoretical framework, Lave and Wenger (1991) argue that learning and 

identity are inseparable.  In other words, in order to understand learning it is important to 

also take into account an individual’s identity as a learner.  Gee (2000-2001) explains the 

complexity of understanding an individual’s identity; he argues that an individual’s 

identity can be constantly changing, or that we are all comprised of multiple identities 

which can be expressed through our various interactions.  Therefore, in order to address 

part of the question Are people learning?, I addressed identity as expressed through 

interactions between people.  Thus, my question evolved into How do families interact 

with each other while they are participating in the program?  In order to answer this 

question I observed and videotaped the Las OLAS program.  During two of the three 

observations a colleague videotaped so that I could focus on taking notes of observations. 

During observations and videotaping I focused on interactions between participants 

during learning activities.  For example, when participants were focusing on a learning 

activity, like examining a sea otter pelt, I focused on the interactions between the parents 

and children who were gathered around the sea otter pelt.  While videotaping, I looked 
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for conversations between the parents and their children.  Since I was interested in 

understanding interactions between parents and children, in general, I focused on 

different parents and children, rather than focusing on a specific child or parent.   

My second question is, What counts as evidence for learning in a bilingual family 

science learning setting?  Taking into account the sociocultural learning nature of 

learning from the perspective of situated learning theory, interactions relate to outcomes 

for learning.  As Lave and Wenger (1991) put it, learning "is an integral and inseparable 

aspect of social practice" (p. 31).  According to this theoretical perspective learning takes 

place through social interactions.  Therefore, a look at social interactions can provide 

evidence for learning.  Through participant observation of interactions during the Las 

OLAS program, I looked for outcomes of learning that were tied to the interactions.  A 

few examples of outcomes for learning include: information seeking, demonstrating a 

new skill, sharing newly acquired knowledge, or participating in a new activity.   

 In order to answer my third question, Do participants seek free choice learning 

experiences as a result of participating in this program?, I used situated learning theory 

to guide my methods.  According to situated learning theory, people learn by engaging in 

communities of practice.  A community of practice is described by Lave and Wenger as 

"a set of relations among persons, activity, and world, over time and in relation with other 

tangential and overlapping communities of practice" (1991, p. 98).  Therefore, I 

interviewed participants in order to understand which new communities of practice (or 

free choice learning experiences) they may have engaged in as a result of participating in 

this program.  In keeping with my theoretical framework that learning occurs socially, I 

chose to interview participants in family groups, rather than as individuals.  Participants 
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were recruited for follow-up interviews during the estuary walk.  Of the 34 participants 

of the Las OLAS program during my period of observation, three families (Martinez, 

Gonzalez, and Sanchez families), a total of ten people, participated in follow-up 

interviews.   

My three guiding questions, the theories used to guide each of these questions, 

and the specific methods used in my study to address these questions are shown below in 

Table 2.   

 
Table 2:  Guiding Questions, Theoretical Perspective, and Methods  

 
Guiding Questions 

 
Theory that 
guides my 
methods 

 
Methods 

1. How do families interact with 
each other while they are 
participating in the program?   
 

Sociocultural 
learning 
perspective  

Observations of interactions—From the 
framework of sociocultural learning theory, 
learning occurs through interactions; 
therefore, I observed interactions between 
participants.  

2. What counts as evidence for 
learning in a bilingual family 
science learning setting? 
 

Sociocultural 
learning 
perspective  

Observations of interactions—Interactions 
relate to outcomes for learning.  Through 
observations of interactions, I looked for 
outcomes of learning that are tied to the 
interactions, and that are expressed in this 
type of setting.   

3. Do participants seek free 
choice learning experiences as a 
result of participating in this 
program?  

Situated Learning 
Theory 

Interviews of participants—Situated learning 
theory suggests that as people begin to 
identify themselves as a learner they will 
deepen their identity within that community 
of practice.   In the interview I asked 
questions to learn about new free choice 
learning experiences participants may have 
engaged in as a result of their experience.  
These questions are intended to provide 
further insight into the identities people 
enact outside of the Las OLAS experience.   
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Methods of Data Analysis 

My methods of data analysis were closely modeled after those described by 

Auerbach and Silverstein (2003).  Table 3 includes a selection of scenes from the estuary 

walk as an example to help describe the method of data analysis.  These scenes are 

chosen from the original text, from which relevant text was selected.  Relevant text is 

described as any text that is useful in answering my guiding questions (Auerbach & 

Silverstein, 2003).  From the relevant text I highlighted and described interactions 

between participants.  After coding all of the interactions I searched through the relevant 

text for repeating ideas.  A repeating idea is described as a set of relevant text with 

common themes that emerge (Auerbach & Silverstein, 2003).  For example, in Scenes 1, 

2, and 3 children answered instructional questions presented by the educators.  This 

happened several different times by several different children.  In another example, in 

Scenes 1, 2 and 3, parents also answered instructional questions presented by the 

educator (highlighted in bold).   
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Table 3:  Examples of Relevant Text  
Relevant Text Agent Interaction 

Scene 1: 
Derrik: So where’s the highest high 

spot? Can you point to where 
the highest high spot is—the 
high-water mark? 

  

Leandra: (Points toward the water even 
though she is standing on wet 
sand) 

Child-Educator Answering Instructional Question 

Cesar: (Points toward sky away from 
the water) The sky. 

Child-Educator Answering Instructional Question 

Derrik: (Translates for the father who 
seems confused) 

Parent-Educator Language Clarification/Code Switching 

Derrik: The high tide, where, exactly? 
(pointing) 

  

Cesar: Over there (pointing in same 
direction as Derrik). 

Child-Educator Answering Instructional Question 

Felix: (At the same time) Yeah, it’s 
over there (pointing). 

Parent-Educator Answering Instructional Question 

Cesar: I don’t know, in the sand? Child-Parent-
Educator 

Answering Instructional Question 
/Incorporating father’s and educator’s 
answer 

Derrik: Yeah, look what happened 
here. 

  

Scene 2:  
Derrik: 
 

Now you believe me that it is 
very salty here? How does the 
salt get here? 

  

Felix: (Answers question) Ocean, 
waves—I mean… 

Parent-Educator Answering Instructional Question 

Kids: (Answer question)  
Ocean…Waves (repeating 
dad). 

Children-
Educator-Parent 

Answering Instructional Question/ 
Incorporating father’s answer 

Derrik:    (Explaining to a mom) The 
tide. The high tide comes up, 
the water sprays…the 
waves…the wind pushes the 
water, right? 

  

Scene 3:   
Derrik: 
 

In just one little area between 
us, how many different plants 
and animals can you find? 

  

Cecilia:    (Translates the question).   
Derrik: How many?   
Kids: (Count out loud)   
Derrik: How many kinds of plants?   
Yvonne:   (Counts out loud)  Six, 

seven—more than ten, I 
think. 

Parent-Educator Answering Instructional Question 

Kids:      Here's one.  Oh, I saw that one! Children-
Educator 

Answering Instructional Question 
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These are just the beginnings of repeating ideas that emerged from the estuary walk.  A 

more complete development of the repeating idea parents answer instructional questions 

came by analyzing the transcripts from the remaining observations, as well as the 

interviews.  Ultimately, from this emergent pattern I formed the repeating idea, Parents 

answer instructional questions posed to the entire group by the educators.  In general, 

the parents answer instructional questions where they apply ideas.   

After repeating ideas were identified, I looked for patterns among the repeating 

ideas in order to build claims.  As described by Auerbach and Silverstein (2003) claims 

are a set of repeating ideas with common themes.  The above repeating idea (along with 

two others) was ultimately used to form the following claim:   

 
 
1. Claim #1:  Parents behave as learners.  They do so by seeking information, 

answering instructional questions, and engaging conversations with other adults. 
a. Parents seek information from the educators, and they tend to seek factual and 

conceptual information.   
b. Parents answer instructional questions posed to the entire group by the educators.  In 

general, the parents answer instructional questions where they apply ideas.  
c. Parents engage in conversations about scientific content. 
 
In the following chapter more of my results, including repeating ideas and claims, are 

explored.   

 

Summary 

In this chapter I explained my perspectives on learning—that learning is a social 

activity and that identity and learning are intertwined.  I gave a justification for studying 

identity and learning in terms of interactions.  Furthermore, I explained the definitions 
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used in my study, including: learning, teaching, identity, interaction, and the formal or 

informal environments/activities in which these take place.  I also explored how my 

perspectives on learning guided my methods of data collection.  In the following chapter, 

I discuss the results of my data analysis, which includes repeating ideas and claims that 

emerged from my analysis.   
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CHAPTER IV 

RESULTS & DISCUSSION 

 
In the following chapter I present the results in conjunction with a discussion of 

the major findings.  This chapter is divided into two main sections.  The first section 

presents some of the reasons families gave for participating in the program.  The second 

section, which comprises the majority of the chapter, presents the claims that emerged 

from the analysis.   

 
Factors Influencing Decisions to Participate 

Several factors emerged that influenced participants’ reasons for attending.  The 

most prominent of these factors are:  (1) individual invitation, (2) the bilingual nature of 

the program, and (3) the opportunity to learn.  In the subsequent passages I will discuss 

evidence for each of the factors that emerged during the interviews.   

When asked how did you first hear about the Las OLAS program Ernesto and 

Lilia Martinez shared that Cecilia informed Ernesto about the program in science class, 

sent a flyer home, and called to speak with the parents at home.  Leandra and Yvonne 

Gonzalez said they were invited by Cecilia at the school.  Through conversations with 

Cecilia she felt that it was through her follow-up phone calls with the family, and her 

status as a trusted member of the Mexican community in Newport that she was able to 

successfully recruit participants 

The fact that the program was taught in Spanish was another factor that was 

important to the families.  When asked how was Cecilia an influence in your experience 
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with Las OLAS Lilia responded “Well the first thing is because she speaks Spanish…” 

Her son, Ernesto, explained 

I like how she helps us because sometimes people talk in English 
and sometimes the Spanish people don’t understand and then she 
talks in Spanish to them.  And the other English people already 
knew what she said.  So she explains to the Spanish people and the 
English people at the same time. 
 

In effect, Ernesto is calling attention to the value he ascribes to the bilingual aspect of the 

program; Cecilia directed her teaching toward both the Spanish-speaking and English-

speaking people in the program, by alternating languages and translating.    

When the families were asked if they had heard of, or come to HMSC before, 

there was a variety of responses—more of the children had heard of HMSC and visited 

than their parents.  In the Martinez family, both of the children, Kristina and Ernesto, had 

been to HMSC on a field trip with school; however, their mother, Lilia, had never heard 

of HMSC.  Likewise, in the Sanchez family, the son, Antonio, had also been to HMSC on 

a field trip, but his mom, Maria, also stated that she had not heard of HMSC before.  

However, in the Gonzalez family the father, Felix, had taken their child to HMSC on 

field trips and outside of school.  When I asked the bilingual educator, Cecilia, why she 

thought that some of the parents had not heard of HMSC even though their children had 

been here with field trips she felt that it was because teachers demand great respect in 

their culture.  She attributes this level of respect that parents have for the teachers as an 

explanation for why parents do not worry where their children go with the schools.  It is 

also possible that language is a barrier in communication between schools and parents.  

Many of the families do not speak English well, or read English well—so although a 
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permission form may have been sent home, the parents possibly did not understand 

where their children were going.  

 Families were asked what made you want to come to Las OLAS?  In all three 

families, one of the parents responded that learning was a factor in this decision.  Lilia 

responded “I learned about the animals, I never knew about how they lived—all the 

different forms of life…it was a chance to learn a little more.” Another mother, Maria, 

responded, “because of the classes about tides…to learn about the waves and safety.”  

Another mom, Yvonne, stated that she thought it was good for the children’s schooling.  

The first two mothers, Lilia and Maria, discussed their own learning—that they wanted to 

learn more; whereas, another mother, Yvonne, stated that she valued this program as an 

opportunity for her children to learn.  One of the children, Ernesto, stated that he liked to 

learn about the different animals, and he connected what he learned in the Las OLAS 

program to what he learned at school.   

I liked it because I liked animals.  My favorite animal is the orca 
that lived in the ocean.  And I started seeing a lot of animals that 
lived in the ocean and I never knew about them and I started liking 
them.  Then I liked lots of different animals instead of the orca. 
 

When asked specifically, when did you learn about the animals and where? He 

responded 

At school and here…like the plankton.  I never knew about them.  
They were so little I never seen [sic] one of those and so Cecilia 
told me about them and at school, too.   
 

  Several families noted that fun and entertainment were part of their reasons for 

coming to the program.  Specifically, Felix stated, “It was fun for them to do.  Instead of 

playing outside or being home I would say it was fun for them to learn.”  In fact, he 
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thought of this program as a good alternative to playing outside or being at home.  His 

wife, Yvonne stated, “there’s not much to entertain the children on Saturdays.”  Like the 

previous father’s statement, this mother also thought of the program as a way to entertain 

the children. 

Claims 
 
  In the previous section I discussed factors that influenced participant’s decisions 

to attend the Las OLAS program.  Now I will begin a discussion of the major claims that 

emerged from the analysis.  In the subsections that follow I discuss each claim in detail 

by supporting each of the referenced behaviors with relevant evidence.  Each transcript 

contains highlighted portions in bold indicating the specific parts of the conversation I 

focus on discussing during that section.  The following is a table of the transcript 

conventions that I will use.   

Table 4:  Transcript Conventions  
Bold type Important interactions that will be discussed in that section 
(Parenthesis) Interactions are described in parenthesis 
No quotes Transcripts of conversations 
… A pause in conversation  
[  ] An inserted word or phrase 
“     ” The speaker is reading or quoting someone 
 
Language use, i.e., whether participants are using Spanish or English, is only indicated if 

it is directly applicable to the analysis of the transcript.  In some cases I refer to one piece 

of text multiple times, in multiple contexts, i.e., from the perspective of the children or 

the perspective of the parents.  In each such case I include the entire conversation in order 

to provide more context for the reader.  The following is an outline of my claims (in bold) 

with repeating ideas (in italics) which emerged from the analysis of the data.  
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Outline of Claims and Repeating Ideas 
 
1. Claim #1:  Parents behave as learners.  They do so by seeking information, 

answering instructional questions, and engaging conversations with other adults. 
a. Parents seek information from the educators, and they tend to seek factual 

and conceptual information.   
b. Parents answer instructional questions posed to the entire group by the 

educators.  In general, the parents answer instructional questions where they 
apply ideas.  

c. Parents engage in conversations about scientific content. 
2. Claim #2:  Children behave as learners.  They do so by seeking information and 

engaging in discussions about scientific content.  
a. Children seek factual and conceptual information from their parents, the 

educators, and their peers.   
b. Children answer instructional questions. Often, answering the questions 

requires the application of ideas.   
3. Claim #3:  Language is a focus of the learning and teaching that occurs during 

the program and after the program. 
a. Participants code- switch between Spanish and English.  
b. Parents focus on reading and writing while teaching during the program.  
c. Parents and children focus on Las OLAS/marine related reading outside of 

the program.  
4. Claim #4:  Parents behave as facilitators and teachers by encouraging their 

children to participate, teaching their children tasks, and sharing their 
knowledge with other adults.   

a. Parents encourage children to participate in learning events.  
b. Parents teach their children and they emphasize language learning in their 

teaching.  They also most often teach during formal classroom-type activities. 
c. Parents share their knowledge with other parents during informal 

conversations. 
5. Claim #5:  Knowledge and experiences resurface in new contexts  

a. Participants learn information and it resurfaces later during the program.  
b. Participants reflect on their learning experiences. 
c. Participants share their experiences from Las OLAS with other family 

members. 
d. Participants share their experiences from Las OLAS at school or work. 
e. Participants learn new content from the program, and recall this information 

during the interviews. 
f. Participants think about Las OLAS while they are in other contexts.   

6. Claim #6:  After the program participants continue to behave as learners by 
engaging in new free choice learning experiences.   

a. Participants visit HMSC outside of the Las OLAS program and their visit  
relates to new information they gained from the program.   

b. Participants seek new free choice learning experiences by reading a book or a 
handout that was given to them at Las OLAS. 
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Claim #1:  Parents behave as learners.  They do so by seeking information, 
answering instructional questions, and engaging conversations with other adults. 
 
Parents seek information from the educators, and they tend to seek factual and 
conceptual information.   
 

From the observations it became clear that parents were active in seeking 

information, particularly from the educators.  Parents sought information from a variety 

of educators—the bilingual, native Spanish-speaker, the bilingual native English-speaker, 

and an English-only speaker (sometimes through translation).  That parents sought 

information and participated as learners is consistent with information found from the 

interviews; in all three families one of the parents specifically mentioned learning as a 

reason for coming to the Las OLAS program.  Two of the four parents, Lilia and Maria, 

specifically mentioned their own learning as a reason for coming, while one of the four 

parents, Yvonne, mentioned their child’s learning as a reason for coming to the program.  

In sum, parents saw themselves as learners by stating learning as a reason for coming to 

the program and they also behaved as learners.  Although parents were found to seek 

information from the educators, there was no evidence of parents seeking (educational) 

information from each other or from their children.  When parents asked questions, they 

asked about factual or conceptual information.   

The first example of parents seeking information from the educators comes from a 

visit to the aquarium where a group of several parents gathered around the educator at the 

sea lion exhibit.  The children had already run past this exhibit, but the parents remained 

with the educator to ask questions and to listen to her talk about the sea lions.  The 

educator said “if you go to the historic bay front downtown by Newport and you can see 
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all of the animals laying out barking, that’s what they are—the sea lions.”  One mom, 

Christina, asked “do the sea lions migrate?”  Christina stayed and listened as the educator 

explained the migration patterns of various populations in the local area after many of the 

other children and parents had moved on. It is also interesting to note that Christina asked 

about animals in her local environment, a pattern that will resurface.   

During the estuary walk, a second example of parents seeking information from 

the educator arose.  While facing the mouth of the river on the estuary walk, one mom 

(identity unknown, off camera) asked Cecilia “do they know the name [of the river]?”  

Cecilia responded with the name—the Yaquina River.  This happens to be the largest 

river in Newport, around which the town was built.  As in the above example with sea 

lions, again a mom was asking about the local environment. 

Later during the estuary walk, both of the parents engaged in a conversation about 

the tides with the educator, Derrik.  The following is an excerpt of this transcript: 

Maria: (To Derrik) Is it [the tide] in the day or the middle of the 
day?  

Felix: The high tide is in the middle of the afternoon. 
Derrik: It depends on the moon. 
Maria: On the moon? 
Derrik: The moon is able to… 
Maria: …move 
Derrik: …move the water… 
Maria: Oh, OK 
Derrik: …by its gravity 

 
Although the question was initially directed at the educator, Felix initially answered 

Maria’s question.  After Felix offered his answer (which was not correct), the educator 

clarified the answer to the question.  In separate interviews, both Felix and Maria 

recalled, without specific prompting, learning that the tides are influenced by the moon (I 



   51

will return to a discussion of their recalled events in a later chapter when considering 

these remarks in a different context). It is important to note that there were no other 

moon/tide theme nights at the Las OLAS program, yet Felix referred back to this 

conversation with Derrik during his interview—and specifically mentioned his 

conversation with Derrik.  This brief conversation with Derrik apparently had a 

considerable impact on Felix’s and Maria’s conceptual understanding of the moon and 

tides.   

 In a similar conversation two moms talked with Cecilia about the behavior of 

tides.   

Martha: Where you brought us here [the tide] has gone down 
a lot. 

Cecilia: (To the two moms): Do you all know about the tides? 
Rosa: It always goes up and down? 
Cecilia: Yes 
Martha: (At the same time as other mom) Always…Really? 
Cecilia: Yes, every day of the year. 

 
This conversation started with an observation that Martha made to Cecilia and Rosa.  

Cecilia then asked them about their knowledge of the tides.  Rosa gave her answer, but 

Martha seemed surprised by Cecilia’s response—that the tide always goes up and down.  

Both Martha and Rosa responded with a clarifying question—do the tides always go up 

and down?  Similar to the previous two examples, this is a conceptual type of information 

seeking question.  They learn from the educator that the tides always go up and down, but 

ask again—as if they were surprised to learn this—to clarify their understanding.    

 To sum up, one way parents behaved as learners was by seeking information from 

a variety of educators.  Specifically, they sought factual and conceptual information about 
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their local environment, sea lion migration, the name of the local river, and tidal 

movements.   

 
Parents answer instructional questions posed to the entire group by the educators.  In 
general, the parents answer instructional questions where they apply ideas.  
 
 Consistent with the findings from the previous section—that parents stated their 

own learning as a reason for coming to the program, and they behaved as learners by 

actively seeking information, parents also behaved as learners by participating in 

answering questions presented by the educators.  There are several examples where the 

parents answered questions that are presented to the entire group.  The parents could have 

interpreted these instructional questions asked by the educators as directed for the 

children, and could have decided not to answer the questions because they view the 

program as an opportunity for their children to learn, participate, and engage.  However, 

the parents answered the educator’s instructional questions presented to the group.  This 

behavior is important because it highlights how the parents view themselves:  as 

participants, and as learners in this family learning program.   

In this next scene the educator, Derrik, asked a question to the families as they 

stood on the beach facing the river.  The children gathered close to the educator, and most 

of the parents stood behind the children.   

Derrik: And do you all know something about the tide? What is the 
tide? 

Inez: (Begins) It’s the ocean. 
Felix:    (Speaking over Inez)  When the level rises over the land 

(gesturing with his hand). 
 
The educator’s question was that which requires the application of ideas, that is, a 

description of the tides.  Felix chose to answer the educator’s question and did so by 
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interrupting the girl who was answering.  Felix’s behavior highlights that he views 

himself as a learner based on the fact he didn’t wait for the child’s response to answer the 

educator’s question before responding himself.  Several minutes later, the educator 

continued to question the families about the tide, and the father continued to answer his 

questions about the tides.   

Derrik: So where’s the highest high spot? Can you point to 
where the highest high spot is—the high-water mark? 

Leandra: (Points toward the water even though she is standing on wet 
sand) 

Cesar: (Points toward sky away from the water) The sky. 
Derrik: (Translates for the father who seems confused) The high 

tide, where, exactly? (pointing). 
Cesar: Over there (pointing in same direction as Derrik). 
Felix: (At the same time) Yeah, it’s over there (pointing). 
Cesar: I don’t know, in the sand? 
Derrik: Yeah, look what happened here. 

 
In this scene, Felix continued to participate as a learner.  The question was initially asked 

in English (as opposed to the previous scene where the questions were asked in Spanish) 

and the father did not initially seem to understand the question, so the educator translated 

for him in Spanish.  After the question was translated, Felix continued to participate 

alongside the children and answer the educator’s question regarding the location of the 

highest high-tide spot in the estuary.  This question, like the question in the previous 

scene, requires the application of ideas (in this case, finding the high tide on the beach by 

identifying the highest point on the shore where sea weeds and other tidal detritus are 

deposited).   

This next scene shows Felix continue to answer questions presented to the 

families by the educator.  The families had just finished tasting one of the salty plants in 

the estuary.  They were standing in the high part of the estuary, and the educator asked 
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the families how the salt got to that part of the estuary as evidenced by the fact that the 

plants taste salty.   

Derrik: 
 

Now you believe me that it is very salty here? How does the salt  
get here? 

Felix: (Answers question) Ocean, waves—I mean… 
Kids: (Answer question)  Ocean…Waves (repeating dad). 
Derrik:   (Explaining to a mom) The tide. The high tide comes up, the 

water sprays…the waves…the wind pushes the water, right?
  

 
Again, Felix chose to participate as a learner by answering the educator’s questions that 

were presented to the group.  Felix was answering a question (how does the salt get this 

high) that required the application of ideas he discussed earlier (the high tide).   

 In this next scene, the educator, Derrik asked the families to find the number of 

different types of plants and animals in a circle drawn on the ground.  The children 

worked together and counted out-loud.  At the same time, one of the mothers counted 

out-loud and said her answer out-loud to the group.  

Derrik: 
 

In just one little area between us, how many different 
plants and animals can you find? 

Cecilia:    (Translates the question). 
Derrik: How many? 
Kids: (Count out loud) 
Derrik: How many kinds of plants? 
Yvonne:  (Counts out loud)  Six, seven—more than ten, I think. 
Kids:      Here's one.  Oh, I saw that one! 

 
Yvonne counted out-loud, possibly as a way to also help or model behavior for her 

children, but she seemed to want to answer the question for herself, which is why she said 

her answer to the educator rather than giving the answer to the children.  She was 

engaged as a learner in this scene, participating by answering the educator’s questions 

and applying ideas (counting the number of different plants and animals).    



   55

 In review, another way parents behaved as learners was by answering 

instructional questions presented to the group.  Answering instructional questions 

required parents to apply ideas such as explaining the tides, locating the high tide line on 

the beach, explaining the influence of tidal movement on plants, and counting plant 

species diversity.   

 
Parents engage in conversations about scientific content 

 While I did not find evidence that parents sought information from each other in 

the way that they sought information from the educators, I did find that parents engaged 

in informal conversations with each other about scientific content, at times sharing 

knowledge with each other, stating their opinions, or placing value on things.  Sometimes 

their conversations were intertwined with conversations with an educator, and sometimes 

they were solely between two parents.  I return to a scene discussed earlier, where a 

father and a mother discussed the pattern of high tides with the educator.   

Maria: (To Derrik) Is it the day or the middle of the day (asking 
about when is high tide)?. 

Felix: The high tide is in the middle of the afternoon. 
Derrik: It depends on the moon. 
Maria: On the moon? 
Derrik: The moon is able to… 
Maria: Move 
Derrik: …move the water… 
Maria: Oh, OK 
Felix: …by its gravity. 

 
The mother asked the question to the educator, but Felix initially answered her question, 

thereby engaging in a conversation (not just with the educator, but also with the mother).  

His answer is not exactly correct—that the tides actually vary with the phases of the 

moon.  In any case, by answering the mother’s question the father interacts in such a way 
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that he is engaging in a conversation about their understanding of a scientific 

phenomenon.   

 In this next scene Martha made an observation about the tides to Rosa, as well as 

the educator.   

Martha Where you brought us here [the tide] has gone down a 
lot. 

Cecilia: (To two moms) Do you all know about the tides? 
Rosa: It always goes up and down? 
Cecilia: Yes 
Rosa: (At the same time as other mom) Always…Really? 
Cecilia: Yes, every day of the year. 

 
Martha made an observation about the tide, a topic which was discussed frequently 

during the estuary walk.  This observation lead to a discussion of the tides by the 

educator and the mothers.   

 During a classroom scene several of the mothers gathered around a table with 

their children.  The educator, Michelle, passed out a sea otter pelt and explained (in 

English) that the otter was not killed for this pelt—the otter had died, and this pelt was 

collected. It is unclear whether or not the mothers heard Michelle’s introduction, or 

understood her.  As the sea otter pelt was passed around the table the mothers seemed 

particularly interested in the extravagance of its fur.  They took a few moments to discuss 

the qualities of the fur and their opinions about killing this animal for its fur. 

Martha: It’s beautiful. 
Yvonne It’s soft.  The fur is really thick.  This is really expensive. 
Martha: There have been some protests because of this. 
Robert: It’s like a jacket. 
Martha: The animal—it wasn’t so old.  This is really 

extravagant…this is really extravagant.  Maybe they would 
take this when the animal was dead, but to kill—is a bad 
thing.  (Looking at fur closely)  They have this for 
(inaudible).  It’s very thick. 
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Yvonne: It’s very beautiful. 
Martha:  Yes, they say they are like jackets.   
Yvonne:   (Inaudible)  

 
Yvonne and Martha stroked the sea otter pelt as they excitedly commented on the 

qualities of the fur.  Their children sat next to them as they conversed about the sea otter 

pelt.  With the exception of the boy’s comment that the fur is like a jacket the children sat 

quietly as the mothers discussed the pelts.  Yvonne, Martha, and Robert described the fur 

as beautiful, soft, thick, expensive, extravagant, and like a jacket.  As they described it 

they closely inspected the fur and stroked it.  Yvonne seemed particularly interested in 

discussing how the sea otter pelt was obtained.  She said to the other mother “There have 

been some protests because of this…the animal—it wasn’t so old… Maybe they would 

take this when the animal was dead, but to kill—is a bad thing.”  By saying “but to kill—

is a bad thing” she made a statement about her environmental values with respect to sea 

otter fur; she feels that taking a fur when the animal is dead is fine, but to kill the otters 

for their fur is not good.  This conversation brings to light one way in which parents were 

observed to engage each other as learners and to share information with each other—in 

informal, socially mediated conversations.  Conversations such as this, although 

sometimes casual and brief, are examples of socially mediated learning that occurred 

between parents during the program.   

 In conclusion, parents behaved as learners by engaging in socially mediated 

conversations with other parents.  They discussed how tides work, made observations of 

the tides, and discussed their environmental beliefs and values regarding hunting sea 

otters for their pelts.  They also behaved as learners by asking information seeking 

questions and answering instructional questions.   
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Claim #2:  Children behave as learners.  They do so by seeking information and 
engaging in discussions about scientific content 
 
Children seek factual and conceptual information from their parents, the educators, and 
their peers.   
 

Similar to their parents, children actively sought information from the educators.  

However, unlike their parents, children also actively sought information from other adults 

and from their peers.  In this next scene, which takes place at the aquarium, a boy was 

looking at the sea otter exhibit.  He saw that there was one sea otter lying outside of the 

water on the ground opposite the window from which he was viewing.  He was curious to 

know if the sea otter was alive or dead—from where he stood it was difficult to tell.  He 

asked the people around him if they knew the answer.  

Cesar: (To mother, in Spanish)  Mom, look! 
Cesar: 
 

(To friend, in Spanish)  There is another one over there that 
is like dead. 

Cesar: 
 

(Asks researcher in English) Excuse me...is that one  
Sleeping? 

Researcher:  Oh, I hope so 
Cesar: Is it dead?   
Researcher: Oh, it’s probably sleeping 
Javier: (Walks over by Cesar to also observe with him).   
Cesar: Look, there’s one sleeping.  Yeah...he's breathing. 

 
First, he attempted to catch his mother’s attention by telling her to look at the sea otter.  

Then, his friend came and stood next to him.  That’s when he made the observation to his 

friend that the otter looked like it was dead.  At this moment, the researcher was 

observing him and he asked the researcher if it was sleeping.  The researcher stated that 

the otter was probably sleeping.  Cesar continued to observe the otter to find his own 

evidence.  He drew his own conclusion and said, “Yeah…he’s breathing.”  In this 

interaction, he sought information from his friend and an adult, as well as through direct 
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observation with the animal.  Also, in a matter of seconds, he conducted his own 

inquiry study, i.e., he asked a conceptual question (is it alive or dead?), gathered 

information, and drew a conclusion based on evidence.  His observation of the animal 

represents a typical interaction that may occur in an aquarium setting.  It also highlights 

the way children may ask and answer scientific questions.  

 Another example of a child seeking information comes from the plankton theme 

night.  The families sat around the tables in the classroom and participated in several 

activities related to plankton.  While a jar of plankton was being passed around, the 

parents and children looked closely at the plankton moving in the jar.  One girl, Miranda 

asked the educator, “Cecilia…krill… what eats them?”  Cecilia responded, “This is what 

the whales eat.”  In this scene, Miranda was actively seeking factual or conceptual 

information from the educator.  Even though she was surrounded by her friend, other 

children, and some of the mothers she specifically chose to ask the educator about the 

krill.     

 The next example of a child seeking information shows Leandra asking both her 

mother, Yvonne, and her friend Miranda for help with spelling a word.  The families 

worked together to define the word plankton, a task given by the educator at the 

beginning of the plankton theme night.  Yvonne first introduced the word chiquito, which 

means small in Spanish, as she helped her youngest daughter, Juanita, write a definition 

of plankton.  Both her older daughter Leandra, and the daughter’s friend Miranda 

incorporated this word into their definitions and began writing it on their papers.  In the 

following scene Leandra struggled to spell the word chiquito and she attempted several 

times to get help from her mother and, finally, from her friend.   
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Yvonne:     (Helps her daughter, Juanita, who is in her lap, spell.  She 
corrects Leandra’s spelling of chiquito, which she originally 
spelt chicito).  Qu before i (she explains). (Laughter from 
various people at the table.  The mom continues to help her 
other daughter, Juanita while Leandra begins to write her 
answer) 

Leandra: (Leandra corrects her spelling of the word chiquito.  Then, 
she holds up her paper for her mom to see.   

Yvonne: (Corrects her daughter’s spelling again).  Qu before i (she 
motions the letters with her hands).  (To Christina) You 
have to start (inaudible) he needs to study Spanish classes 
(she points in the direction of her daughter Leandra, and 
Christina’s son, Javier, who are seated next to each other).  
Spanish classes are the ones the boy needs to study.  
(Continues helping daughter at her side with spelling of 
chiquita). 

Christina:   (Says something—inaudible—to her son, Javier) 
Leandra: (Can’t seem to get her mom’s attention so her friend helps 

her).  
Miranda: (Spells “chiquito” out loud in Spanish).   
Leandra: (Continues to try to get her mother’s attention to see if she 

wrote it correctly).   
Miranda: (Writes it down on a piece of paper, turns it around to 

show her).  It’s like that.  Gosh, don’t you know how to 
spell in Spanish?  That’s how you spell it.  (She motions 
with her hands in a circle by her ear to gesture “crazy” as 
she rolls her eyes.  She shows Leandra how to spell 
“chiquito”). 

Leandra:   Let me see (She looks at her friend’s paper to check her 
spelling of “chiquito”). 

 
This example shows a child seeking conceptual information (how to spell in Spanish) 

from both an adult (her mom) and a peer (her friend). On a side note, this also shows an 

example of peer teaching that occurred. 

 The above examples show that children actively engage as learners by seeking 

factual and conceptual information from adults and peers.  Unlike their parents, they 

sought information from multiple sources.  Children sought information about whether or 

not an observed animal was alive or dead, the life cycle of plankton, and how to spell in 
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Spanish.  The sources children used to find information contrasts with the way parents 

were observed to seek information:  children sought information from a variety of 

sources, including the educators, their parents, and their peers, whereas their parents, in 

general, sought information just from the educators.  One way to explain this might be 

that children are used to classroom-type situations where they ask their peers for help and 

they ask other adults for help, whereas parents do not generally engage in formal learning 

activities with each other.  

  
Children answer instructional questions. Often, answering the questions requires the 
application of ideas.   
  

During the plankton theme night, the educators, Cecilia and Michelle, asked the 

families to write down a definition of plankton including drawings or other descriptions.  

After giving them an opportunity to think about their answers, Cecilia circled the tables 

to ask them for their ideas.  She stopped at one table where Raul, Juanita, Leandra, and 

Miranda sat with Rosa and Yvonne.  Cecilia asked the people at the table about their 

ideas concerning plankton.  

Cecilia:    (Talks to older girl at the table.  Cecilia repeats the question) 
What can plankton be? Can it be a wolf? 

Girls: (Laughter) 
Cecilia: (Continues) What do you imagine? 
Raul: (Responds) A little animal. 
Juanita: (Repeats) It’s an animal that’s little. 

 
In this scene, two of the three children present responded.  The boy gave his answer 

first—that it is a little animal—followed by the girl who answered that it’s an animal 

that’s little.  It is possible that the girl first heard the boy’s answer and consciously used it 
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to create her answer.  In order to answer this question both children were required to 

apply their ideas about what they know of plankton.   

 During the estuary walk, (in a scene described earlier), the educator, Derrik, asked 

the families “Do you all know something about the tide?  What is the tide?”  In front of 

the group, Inez presented her answer:  “It’s the ocean.”  Like the previous example of the 

plankton, the ability to answer this question required the application of ideas.  The girl’s 

response indicates that she clearly behaves as a participant in this conversation about the 

tides.   

I return now to a scene on the estuary discussed earlier (from the perspective of 

the father learning).  At this point, I want to discuss this scene from the perspective of the 

participating children who are learning and answering questions.  As they stood in the 

sand at the estuary, the educator, Derrik, asked the families to point to the high water 

mark, an indication of the high tide.   

Derrik: So where’s the highest high spot? Can you point to where the  
highest high spot is—the high-water mark? 

Leandra: (Points toward the water even though she is standing on 
wet sand 

Cesar: (Points toward sky away from the water) The sky. 
Derrik: (Translates for the father who seems confused). 
Derrik: The high tide, where, exactly? (pointing) 
Cesar: Over there (pointing in same direction as Derrik) 
Felix: (Speaks at the same time) Yeah, it’s over there (pointing). 
Cesar: I don’t know, in the sand? 
Derrik: Yeah, look what happened here. 

 
The girl answered first.  She pointed to the water to show what she thought was the high 

tide mark.  Next, Cesar gave his answer in several different ways.  At one point, he 

incorporated some of the cues he received from the educator and the father into his 

answer.  First, Cesar answered by saying, “the sky” and pointed away from the water 
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toward the sky.  After Derrik translated for Felix and pointed toward the high tide mark 

in the wet sand, Cesar changed his answer from “the sky” to “over there” and pointed in 

the same direction as Derrik had.  Next, Cesar added to his answer (after Felix answered), 

“I don’t know, in the sand?”  He slowly modified his answer by from “the sky” to a 

general answer “over there” to a more specific answer “…in the sand.”  In a brief 

moment, he applied some of the cues given by the Derrik and Felix.  He may also have 

been including some prior knowledge about tides in his answer.   

 Later during the estuary walk, the families stopped to taste pickle-weed, a salty 

estuarine plant.  The educator asked them how the salt could travel so far into the estuary. 

The tide was out at this point.  

Derrik: 
 

Now you believe me that it is very salty here? How does the salt  
get here? 

Felix: (Answers question) Ocean, waves—I mean… 
Kids: (Answer question)  Ocean…Waves (repeating father) 
Derrik:   (Explaining to a mother) The tide. The high tide comes up, the 

water sprays…the waves…the wind pushes the water, right?
  

 
Felix first answered the question to say that the ocean or waves brought the salt up there.  

The children answered after Felix and used his exact words, ocean and waves.  This 

scene is similar to the above example when Cesar incorporated the educator’s cues into 

his own answer.  In a similar way, the children echo the words of Felix, possibly even 

incorporating his words into their answer.  Taken together, these two examples provide 

evidence for appropriation of knowledge, or the incorporation of another’s words or 

actions into one’s own.  This has been described by Rowe (2003) as evidence for learning 

within a museum.  
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 The above examples show that children behave as learners by seeking factual 

and conceptual information from adults and their peers.  This differs from the behavior of 

their parents, who tend to seek information from the educators.  Children also behave as 

learners by answering instructional questions that then generally require the application 

of ideas.  When children answer instructional questions, they often appropriate 

knowledge from their parents or their peers into their own responses.   

 
Claim #3:  Language is a focus of the learning and teaching that occurs during the 
program and after the program.  
 

In this section I will discuss issues related to language and/or literacy that 

emerged from the analysis.  The following repeating ideas will be discussed in the 

subsequent sections: (1) during the program, participants frequently code-switched 

between Spanish and English, (2) parents focus on reading and writing while teaching 

during the program, and (3) parents and children focus on Las OLAS/marine related 

reading outside of the program.  

Participants code- switch between Spanish and English  

During the Las OLAS program the language use by the participants and educators 

frequently shifted between Spanish and English.  The oral language use of both the 

parents and the children was complex and dynamic; in one moment they would speak 

Spanish and in the next they would switch to English.  Children switched between 

English and Spanish frequently whereas the parents most often solely spoke Spanish.  

Children normally used Spanish with their parents and other native Spanish-speaking 

adults, and they commonly used both Spanish and English with their friends and siblings.  

Children preferred English with the native-English speaking adults, including the native 
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English-speaking bilingual educator.  On the other hand, the parents most often used 

Spanish, and rarely addressed any of the educators in English.  Occasionally, however 

they used English, especially to talk with the native English speaking educators.  Both 

children and parents were observed to shift between English and Spanish within the 

context of one conversation.   

During the plankton night, the educator Derrik walked around to observe the 

participants’ drawings and written definitions of plankton.  Derrik stopped by a table with 

Leandra, Miranda and Yvonne and inquired about their drawing.  

Derrik: (In Spanish) And where did you learn this? (pointing to 
their papers) 

Miranda: (In English) SpongeBob. 
Derrik: (Repeats in Spanish) From SpongeBob? 
Miranda: (In English) Look…I drew plankton  (She drew the 

Plankton character from SpongeBob). 
Derrik: (In Spanish) What is his name? 
Miranda: Plankton 

 
The educator first asked Leandra and Miranda a question in Spanish.  Miranda responded 

in English that she learned about how to draw plankton from Sponge Bob (Sponge Bob is 

a television cartoon, with one of the characters named “Plankton”). Miranda pointed to 

her paper and said in English, “look, I drew plankton.” Derrik responded by saying in 

Spanish, “what is his name?”  Miranda replied, “plankton.”  This type of interaction was 

very common during the program—the children switched between speaking Spanish with 

their families and friends to English with their friends and the native English-speaking 

educators.   

 A similar language switch was observed during the estuary walk.  Derrik 

addressed the families in Spanish, “do you all know about the tide?”  Inez and Felix 



   66

responded in Spanish.  Cesar requested to Derrik, “English, please!”  He requested for 

the native English-speaking educator talk to the families in English rather than Spanish.  

Cesar was observed numerous times speaking Spanish to his family and friends, yet in 

this case he preferred English.  His reasons for this are unknown—possibly he preferred 

to speak English with native English-speakers, or possibly he did not understand the 

educator’s Spanish.  Just after this, Derrik asked the families in English to find the high-

tide line.  Leandra and Cesar understood, and answered in English.  However, this time 

Felix seemed confused about the question.  Derrik translated for Felix, and Felix then 

answered the question in English.  Felix’s English happened to be very good (in fact, he 

participated in the interview and answered most of his questions in English).   

 During the aquarium visit, the educator gathered the families together in order to 

review some of the concepts that were emphasized during this program.   

Michelle: (In English) Who can tell me one thing that is not a fish?  
Kids:  A Sea lion 
Michelle:  A sea lion.  Who else has something that is not a fish? 

(Kids raise hands)  Uh, Cassie. 
Cassie:   An otter 
Michelle: 
 

An otter…good!  What about you? Another?  
 

Lilia: (In Spanish, encouraging child  to say the answer out-
loud to the educator)  A sea star, Ernesto. 

 
The educator first asked a question in English and the children responded in English.  

Later, Lilia gave an answer to her child, Ernesto, in Spanish.  Clearly she understood the 

question, and gave some hints for an answer to her child in Spanish.  The children 

answered the questions in English to the English-only speaking educator, so the 

expectation was likely that the child would then translate the answer into English.  This 

scene shows a shift between an educator speaking English, a parent understanding the 
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question but providing an answer in Spanish to her child with a possible expectation 

for the child to translate back into English.  This example is also similar to the previous 

two examples in that within the context of one conversation, there was a shift between the 

two languages.   

 The above scenes draw attention to the complex nature of the oral language use 

by both the parents and the children.  There was one example of the educator asking 

questions to a girl in Spanish, but receiving only one-word answers, or responses in 

English.  In another example, a child specifically requested the native English-speaking 

educator to use English rather than Spanish.  Another scene showed a mother, Lilia (who 

was rarely observed to speak English) shift between English and Spanish.  These are a 

few examples of the type of code switching that frequently occurred during the program.     

 
Parents focus on reading and writing while teaching during the program  

While teaching their children during the program, parents emphasized reading and 

writing activities.  As discussed in the Methodology section, for the purposes of this 

study I use the definition of teaching, as described by Tharp & Gallimore, “Teaching 

consists in assisting performance through the ZPD.  Teaching can be said to occur when 

assistance is offered at points in the ZPD at which performance requires assistance” 

(1988).  Of the eight “teaching-type” scenes observed of parents teaching (a further 

discussion of parents behaving as teachers will be discussed in claim #4), six were 

classified as literacy teaching events.  All six of the literacy teaching events took place in 

more formal learning environments or activities within the Las OLAS program, when the 

parents were seated at the tables with their children and given clear expectations of the 
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activity.  The observed events included parents explaining how to read a handout, 

writing an answer to a question, or helping spell words and write sentences.   

The first example of a parent teaching a literacy activity during the program 

comes from the aquarium theme night.  After the aquarium visit the parents gathered with 

their children in the classroom and completed a handout of marine mammals.  Yvonne 

had her daughter, Juanita, on her lap while her older daughter, Leandra, sat across the 

table from her.  Leandra actively sought help on the marine mammal handout from her 

mom.  Yvonne read from the handout and explained to Leandra “these are mammals 

here, and these are fish here.”  She pointed to the handout as she explained and helped 

Leandra.  The daughter held up the handout and asked her mom questions from across the 

table.  She continued to ask her questions while her mom was explaining to Juanita.  

When Leandra couldn’t seem to get enough attention from her mom, the other moms, 

Martha and Maria, sitting at the table next to her, assisted her with the handout. 

Another example of a literacy teaching activity is from the plankton night.  

During the plankton night, Yvonne helped both of her daughters to write the answer to 

the question “what is plankton?” (this scene is also discussed in Claim #2).  The 

following scene shows the mother Yvonne helping her child several times to spell the 

word chiquito.      

Yvonne:    (Helps her daughter, Juanita, who is in her lap, spell.  She 
corrects Leandra’s spelling of chiquito, which she 
originally spelt chicito).  Qu before i (she explains). 
(Laughter from various people at the table.  The mom 
continues to help her other daughter, Juanita, while 
Leandra begins to write her answer) 

Leandra: (Leandra corrects her spelling of the word chiquito.  Then, 
she holds up her paper for her mom to see.   

Yvonne: (To daughter.  She corrects her daughter’s spelling again).  
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Qu before i (she motions the letters with her hands).   
 
(To Christina) You have to start (inaudible) he needs to 
study Spanish classes (she points in the direction of her 
daughter Leandra, and Rosa’s son, Raul, who are seated 
next to each other).  Spanish classes are the ones the boy 
needs to study.  (Continues helping daughter at her side 
with spelling of chiquito). 

Rosa:   (Says something—inaudible—to her son, Raul) 
Leandra: (Can’t seem to get her mom’s attention so her friend helps 

her).  
Miranda: (Spells “chiquito” out loud in Spanish).   
Leandra: (Continues to try to get her mother’s attention to see if she 

wrote it correctly).   
Miranda: (Writes it down on a piece of paper, turns it around to 

show her).  It’s like that.  Gosh, don’t you know how to 
spell in Spanish?  That’s how you spell it.  (She motions 
with her hands in a circle by her ear to gesture “crazy” as 
she rolls her eyes.  She shows Leandra how to spell 
“chiquito”). 

Leandra:   Let me see (She looks at her friend’s paper to check her 
spelling of “chiquito”). 

 

Within this scene there are some underlying social events which demonstrate the value 

the participants ascribe to being able to spell in Spanish.  First the mom attempted twice 

to help her daughter spell the word chiquito correctly.  She commented that the daughter 

spelled the word chicito [sic], and she pronounced the way the daughter spelled it and 

giggled.  Yvonne’s youngest daughter, Juanita, also laughed along with her mother.  

After helping her daughter, who was clearly struggling to spell the word chiquito, she 

turned to the mom next to her and says that her son needs to study Spanish classes—she  

repeats this point again during her conversation.  As she was saying this she pointed in 

the direction of her daughter Leandra, who had been struggling with her Spanish spelling, 

possibly to signal to her what may happen to her son if he does not study Spanish.  A 

second event, which signifies the value placed on spelling in Spanish, happened while the 
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Yvonne was conversing with Christina.  During this time, Leandra attempted and 

failed to get further help from her mother so Miranda stepped in to help her with her 

spelling.  Miranda wrote it on a piece of paper and showed her.  Of particular importance, 

is the comment Miranda made to Leandra along with her body language, “It’s like that.  

Gosh, don’t you know how to spell in Spanish?  That’s how you spell it.”  After saying 

this, Miranda rolled her eyes and motioned her hand in a circle to signal a crazy person.  

Both Yvonne’s comment about Spanish classes and Miranda’s comment to Leandra 

signify the value they place on being literate in Spanish. 

Other examples of a parent-child language teaching event also occurred during 

the plankton theme night while participants wrote and drew responses to the prompt what 

is plankton?  Yvonne first asked her daughter “is it a plant or an animal?”  She repeated 

Juanita’s answer with a question “animal?” and then proceeded to help her spell the word 

in Spanish.  Yvonne took a moment to ask Juanita what she thought the answer to the 

question was and then used her daughter’s answer to help her to write.  Yvonne spelled 

the word slowly and repeated it several times as the daughter wrote it down.   

Later during the evening, Yvonne continued to teach her daughter in a similar 

way.  First, she asked Juanita what she thought about plankton.  Then, she gave her some 

ideas about what plankton is.  She finished by providing the correct spelling and 

ultimately helping her construct a sentence.   

Yvonne:  Juanita, what did you learn over there about plankton?  
Plankton, it’s better than [inaudible], yes, Juanita, yes?” 
while clapping hands as if making tortilla 

Juanita:  Plankton is born in some animals in the sea 
Yvonne:  (Reads paper) Here it says “the plankton” (she reads very 

slowly) “The plankton is an animal that lives in the ocean” 
you can put. (Yvonne continues spelling plankton as Juanita 
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pronounces the words slowly as she writes).  Plankton is an 
animal that (emphasizes “that” so Juanita can figure out 
spelling) lives (she begins to spell “lives” but is unsure of 
spelling, and quickly turns to nearest mom at an adjacent 
desk and appears (inaudible) to ask if it starts with a ‘v’).  
Plankton is an animal that lives in the ocean.   (Yvonne 
repeats this sentence over and over again, while her child 
writes it down).  You can put plankton is very small. (Mom 
smiles and pats girl on the head). 

 
In this scene Yvonne began by asking her daughter what she had just learned about 

plankton.  The daughter did not initially provide an answer, so the mother gave her some 

suggestions, and the daughter ultimately provided an answer.  The mother then offered 

the daughter another possible answer; she read a sentence about plankton from a handout: 

“plankton is an animal that lives in the ocean.”  She repeated this sentence several times, 

and spelled it slowly while her daughter wrote—much like she did in the previous scene.  

 Other examples of parents teaching their children reading and writing occurred in 

similar settings.  Rosa helped her son Raul to answer questions on a handout and match 

some animals. 

Rosa: (Gives directions and asks Raul about handout. She explains the 
handout).  Look, you have to match larva with adult.  Which is 
the larva?  How does the worm grow up (she asks after looking 
at the paper, then holds it up to show Raul the pictures)?  

Raul: (Looks at his paper, then points to one on his paper holding it 
up) This one. 

 
In another scene, a mother helped her daughter to write her name on her paper and 

explained that it is important because she has to turn it in.  It is clear from these examples 

that the parents focused on literacy teaching, where they emphasized reading, writing, 

and questioning.  The parents’ focus on teaching language reflects either their preferred 

teaching style, or where their priorities lie in the value of education in this area—or both.  
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Parents and children focus on Las OLAS/marine related reading outside of the program.  
 

The emphasis on literacy learning extended beyond the Las OLAS program, and 

there is evidence that the Las OLAS program inspired free choice marine science reading.  

In all three family interviews at least one of the family members talked about reading 

marine science related material outside of the program.  The marine science related 

material included books or handouts that were given to them during Las OLAS, or a 

library book that was checked out from school.  Participants were asked did you ever go 

home, to school or work, or anywhere else and…use any of the materials? Ernesto 

responded 

Yeah, I never knew about planktons.  And I got a book about it and I started 
reading it and there was zooplankton and I like the…I knew the whale ate the 
plankton and I never knew that a big whale ate little, little plankton.  I never knew 
that. 

 
In the interview he said he learned about plankton from the Las OLAS and from school.  

He also talked about zooplankton and phytoplankton and claims he learned about them 

from the book.   

 In another interview, Maria talked about a book that was given to them at Las 

OLAS that she and her son read together, “We read the octopus book yesterday.  He has a 

bunch of books and we choose a different one each day.”  In another interview, all of the 

family members were familiar with the octopus book.  Leandra explained how she used 

the book 

I remember that little octopus book that she (Cecilia) gave us that had activities in 
it.  I actually did some of those. . .I did a connect the dots one there and I 
answered some questions. . .[An octopus] makes ink and it has eight arms. 
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At home, Leandra read an octopus book by herself given to her during the Las OLAS 

program.  Her mother, Yvonne, encouraged her younger daughter, Juanita to talk about 

what she remembered from the book.  The interesting part about this transcript is that 

Yvonne and Felix also clearly remembered some of the information from the book  

 
Yvonne:  (To youngest daughter, Juanita) What does it say 

inside?  It’s very interesting. What does it say? Let’s 
see…There were three little questions in there…in the 
book…I knew that they make the ink to protect 
themselves. 

Felix: (To the interviewers) And the ink.  The ink is used to 
protect itself from the enemies.   

Researcher: (To Yvonne) So there were three answers or facts in the 
book and she remembered all of them? 

Yvonne: Yes, and I did also. 
 
In this case, all of the family members—the two daughters, the mother, and the father 

were familiar with the octopus book and it had been used in at least two instances.  

Leandra said she read the book by herself at home, and the mother had also read it with 

the younger daughter Juanita.  Later in the interview, Felix also recalled learning about 

sea food preparation from a handout that the wife and children had brought home; he read 

from this handout and recalled some information. 

  Through observations and interviews it became evident that oral language use,  

writing, and reading were a focus of the participants.  Both parents and children code-

switched between Spanish and English while participating in the program.  Also, parents 

focused on teaching their children through reading and writing tasks.  Furthermore, both 

parents and children actively sought marine science related reading after participating in 

the program.  The bilingual nature of Las OLAS provided both parents and children 

exposure to vocabulary and content in both languages. 
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Claim #4:  Parents behave as facilitators and teachers by encouraging their children 
to participate and teaching their children during formal learning activities.   

 
Having discussed some of the ways parents taught their children through literacy 

activities (claim #3) I will return now to a discussion of the different activities (informal 

vs. formal) in which parents were observed to teach, along with a discussion of the non-

literacy based activities in which parents taught.  Parents were most often observed to 

teach their children while engaging in formal learning activities, and they also were 

observed to facilitate their children’s learning by encouraging them to participate.  In 

encouraging their children to participate, and while teaching, parents used scaffolding to 

assist their children, which Wood, et al. define as a, “process that enables a child or 

novice to solve a problem, carry out a task or achieve a goal which would be beyond his 

unassisted efforts” (1976). 

Parents encourage children to participate in learning events  
  

Parents were observed to facilitate their children’s learning by encouraging them 

to participate, and they did so through scaffolding.  Both examples of this type of 

facilitation occurred during formal learning activities, with clear expectations of the 

learning behaviors.  There were no examples of parents encouraging their children to 

participate during informal learning activities.       

During the aquarium visit the educator gathered the families together to review 

some of the concepts that were emphasized during their visit.   

Michelle: (In English) Who can tell me one thing that is not a fish? 
Kids:  (In English) Sea lion 
Michelle:  (In English) A sea lion.  Who else has something that is not 

a fish? (Kids raise hands).  Uh, Cassie. 
Cassie:   (In English) An otter 
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Michelle: 
 

(In English) An otter…good!  What about you (she looks 
at child)? Another? 
 

Lilia: (In Spanish, to son Ernesto) A sea star, Ernesto.  A sea 
star, Ernesto. 

 
In this case Lilia encouraged Ernesto to give an answer to the educator.  Lilia thought of 

an answer and said it to him twice.  Ernesto did not end up repeating this answer to the 

educator.  In a similar scene during plankton night, Yvonne encouraged her daughter to 

answer the educator’s question and gave the child some hints about how she could 

answer the question.   

Cecilia:  (To older girls at the table) What can plankton be? Can it be a 
wolf?  (laughter from older girls)  What do you 
dream/imagine? 

Raul: A little animal. 
Leandra: (Repeats) It’s an animal that’s little  
Derrik: (also asks her questions)  Can you draw something? Show how 

it is? 
Yvonne:  (To Juanita) Answer, please answer.  You think it is a little 

animal, right? (Mom continues conversation with daughter 
repeating in various ways)  Is plankton big or small? 

Juanita: (Reply to Mom inaudible) 
Yvonne:  No, I don’t know what you did, big or small? No, what 

matters is what you think. 
 
In a similar way to the previous example, Yvonne encouraged her daughter, Juanita to 

participate.  In addition, she provided an answer to her child and encouraged her to give 

this answer to the educator.  Yvonne continued to prompt her child with questions—is it 

big or small?  And she emphasized to her child that what matters is what she thinks.  

In the previous two examples, parents behaved as facilitators by encouraging their 

children to participate in learning experiences, while also providing their child with some 

information they might need in order to participate.   
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Parents teach their children and they emphasize language learning in their teaching.  
They also most often teach during formal classroom-type activities 

 
As part of the progression of most Las OLAS evenings, there was time for some 

formal learning activities.  It was during these moments, where the educators were at the 

front of the room presenting information and the families were seated at the tables with a 

specific task, like filling out a handout, or writing a description of plankton that the 

parents were most often observed to interact with their children as a teacher.  Parents 

were not frequently observed to interact as teachers with their children during informal 

activities, like during the estuary walk, during most of the aquarium visit (one example 

was observed), observing at the touch tanks, or looking at plankton through the 

microscope.   

Of the observations made of parents teaching their children, they most often 

taught about reading or writing.  Six of the eight highlighted teaching events were 

discussed in the Claim #3.  These examples included parents teaching their children and 

guiding them through a reading or writing activity.  The other two observations of 

teaching include a mom helping her child to observe at the aquarium.  The mom stood at 

the window to the tank and pointed to a small animal for her daughter to observe.   

Mom: There’s a little one, look.   
Girl:  Look at the baby.  Where’s the baby? 

 
Similar to other situations, the child repeated what the adult said (her mother in this case).  

First the mother said “there’s a little one, look” and the child followed with “look at the 

baby.”  She is making a similar observation to her mother.  This is the only example of 

teaching-type behavior in an informal activity.  This is also one of the few teaching-type 

behaviors that was observed that does not involve the teaching of reading or writing.   
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 Another example of a mother teaching her child a non-reading or writing 

activity occurred during an activity when the participants made a clay plankton model.  

This was an activity that was guided by the educators, with clear expectations, and so is 

considered a formal activity.  A girl asked her mother if she was making the clay 

plankton correctly.  The mom replied that it is pretty and she continued to explain how to 

make the plankton while she motioned with her hands clapping. Then she helped her 

shape the clay plankton as the girl held up the clay.     

Numerous opportunities outside of the formal “classroom-type” moments existed 

for parents to take on the teacher-type role, yet the majority of parents’ teaching moments 

were during language-learning activities in formal classroom-type environments.  Parents 

actively engaged their children and assisted them in formal activities, i.e., completing 

handouts, reading directions, writing answers, and spelling.  However, there was only one 

example of a parent engaged in teaching-type behavior in an informal activity.  From the 

above examples, it is evident that parents treated activities differently, depending on 

whether they were formal or informal.  When parents taught their children there were 

clear expectations that the child would do something with the knowledge—they would 

write an answer to a question, spell a word, use their Spanish, observe something, or say 

their answer out-loud to the teacher.  

 
Claim #5 Knowledge and experiences resurface in new contexts  

 
Several examples were noted of participants gaining new knowledge and this 

knowledge resurfacing at some point.  This resurfacing of knowledge occurred in a 

variety of environments:  during the program, at home, at school, during a visit to 
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Hatfield Marine Science Center, and during the interview.  The value of this is that it 

shows evidence for learning—not just knowledge acquisition, but that this information 

was incorporated and applied. 

 
Participants learn information and it resurfaces later during the program  
  

During the plankton theme night a mother, Martha, was observed to teach others 

(both parents and children) about the two different types of plankton she just learned 

about—plant plankton (phytoplankton) and animal plankton (zooplankton).  The 

educators, Cecilia, Michelle, and Derrik emphasized this concept several times 

throughout the evening.  In turn, Martha used this information to teach her children.  I 

will begin with a discussion of the information this mother encountered regarding 

phytoplankton and zooplankton that night, followed by a discussion of Martha, and how 

she used this information to teach others at her table.   

 Cecilia began the night by asking questions about what plankton is, and asking if 

certain images on a video she showed them represented plankton.  Next, she introduced 

the idea that plankton can be both an animal and a plant.  After the video, she explained 

this concept again at the front of the class, “There are two forms.  There are plankton that 

are plants. And there are plankton that are animal [sic].”  She engaged the families in 

some activities, including looking through the microscope at plankton, and returned to 

this concept towards the end of the program to review the concepts discussed throughout 

the evening. 

Cecilia: How many classes of plankton are there? 
Kids: Two 
Cecilia: (Repeats) Two.  What is the name for animal plankton? 
Kids: Zooplankton 
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Cecilia: What is the name for plant plankton?  
Kids: Phytoplankton. 
Cecilia: 
 

How many? Zooplankton eats who? It eats 
phytoplankton, the plants, true? Which animals are in 
the form of the zooplankton? Sea stars—which others? 

Child: Sand dollars  
Cecilia: (Repeats answer) Sand dollars.  Which others? 
Mother: 
(unable to 
distinguish 
which mother) 

(Repeats the original question directly to her child)  Do you 
know which animals are in the form of zooplankton? 
 

 
In the above scene Cecilia reviewed the two main types of plankton.  Also, towards the 

end of her review, a mother repeated Cecilia’s question to her child “do you know which 

animals are in the form of zooplankton?”  On a side note, this is another example of a 

mother teaching her child during a formal learning activity.  Later, Cecilia reviewed in 

front of the class again.  She questioned the participants, “Where does plankton come 

from? Who eats plankton? What’s the biggest animal that eats plankton?  What types of 

whales eat plankton?”  The participants said their answers out loud—that plankton comes 

from the ocean, whales are the biggest animals that eat plankton, and the grey whale is 

one specific type of whale that eats plankton.  The educator, Derrik pointed to a large 

piece of baleen that hung on the wall, and Cecilia explained how the baleen whales suck 

the sand to get plankton.   

 Later, Derrik explained to Martha about the different types of plankton.  He 

pointed to the video screen and explained the images on the screen, “these are 

zooplankton, animals. Also there are others that are plants, like these (pointing to TV 

screen with microscope image). 

 Towards the end of the program, after the above interactions had taken place, 

Martha, Lilia, and their children sat at a table near the microscope and TV image (that 
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was projecting the microscope image).  Both Lilia and Martha used this opportunity to 

review some of the concepts about plankton that were introduced during the program.  

Lilia: (To son and daughter.  Points several times to TV with 
microscope image shown.  Conversation inaudible). 

Martha: That is a plant, they say (referring to the image on the TV).  
There it is (pointing again).  (Repeats several times to 
whomever is listening even as Cecilia begins teaching at the 
front of the class). This is plant.  That is plant, they say. 
How do they name it? 

Child:  
(can not 
determine 
child) 

Phytoplankton. 

Martha: The other is zoo-plankton (with emphasis on zoo). 
 
Lilia began with an explanation of the image on the screen.  Martha assisted Lilia in her 

explanation, “that is a plant, they say” as she pointed to an image of phytoplankton on the 

screen.  The choice of her words are important to note—she began by saying “that is a 

plant” but adds “they say” which transfers her authority to another source, possibly the 

educators who emphasized this point throughout the evening (as noted above).  Martha 

repeated that it is a plant several times.  She also turned it into a question for her children 

“that is a plant they say…how do they name it?”  She also finished with a conclusion of 

the main point emphasized throughout the evening—there are two types of plankton.  

This scene also provides evidence that Martha may be beginning to appropriate some of 

the knowledge she learned from the educators.  She is using two terms that were 

introduced that evening—zooplankton and phytoplankton—and she is using this 

information to teach her children.   

 Martha also continued her conversation about plankton at dinner with the 

educator, Derrik.  She spoke with him about plankton, El Nino, and cycles in the ocean.   

Derrik:  There are researchers here who are very interested in plankton 
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because, for example, right now there isn’t very much plankton 
and they know that means there won’t be very many fish. 

Martha: (Repeats) There won’t be very many fish.   
Derrik: (Continues)  The conditions always change. It depends on the 

weather and the climate. 
Martha:  All of this is an evolution, a rotation  (she moves her hand 

in a circle).  I had no idea that (inaudible) to know (moves 
hand in circle again). 

Derrik: Exactly. And also the temperature of the ocean changes. 
Sometimes it’s warmer than normal, sometimes colder. It 
depends. In some years when there isn’t sufficient (inaudible).   

Martha:  (inaudible) 
Derrik: Yes 
Derrik: How do you say ‘el Niño’, el Niño, right? El Niño is a 

condition to describe, a word to describe what happens to all 
the ocean when it’s warmer than normal. 

 
The discussion of plankton continued after the educational part of the program was 

over—when the families gathered in the cafeteria to eat dinner.  In this example, the 

mother encountered information about plankton, provided this information to another 

mother and children in an instructional way, and engaged in a conversation about 

plankton in an informal conversation during dinner.  It is also interesting to note that this 

is another example of a mother teaching her child during a formal learning activity.  This 

example demonstrates knowledge being introduced and resurfacing in multiple ways 

throughout the evening.  

Participants reflect on their learning experiences 
  

During the program participants reflected on their learning.  During the estuary 

walk, Martha said to the educator Derrik as they stood on the mud flats near the mud 

shrimp burrows, “she just explained—I said to her I believed they (the shrimp) were 

going to die because they need water.  No, they need mud.”  Martha reflected on her 

learning to one of the other educators.  She recounted her initial understanding—that 
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shrimp need to be immersed in water in order to survive.  Then, she explained the new 

knowledge she incorporated to her initial understanding—they actually can survive in the 

mud.  This conversation demonstrates that the mother learned, found value in her 

learning, and reflected on her learning.   

 Children reflected on their learning in other ways.  While the children were 

writing their definition of plankton, Juanita turned to Raul and said, “look it…I spelled 

it.”  Her mother had been helping her with her spelling but at this point she stopped to 

show her friend her ability to write.  In another example during the estuary walk, a group 

of boys were gathered together to use a shrimp gun (a tool for extracting mud shrimp 

from the mud flats).  The boys were excited when they figured out how to use the tool 

and shared this excitement with one of the educators.  Emilio said, “Show Derrik”.  So 

the boys called his name, “Derrik…Derrik we found a shrimp!”  Javier walked to Derrik 

and showed him their shrimp.  These simple expressions not only provide evidence for 

learning that occurred during the program but are also thought to be valuable for 

reinforcing that which was learned (Bransford et al., 2005). 

  
Participants share their experiences from Las OLAS with other family members 
  

While being interviewed, some participants recalled sharing their experiences 

from Las OLAS with other family members outside of the program.  When asked do you 

ever go home, or to school or work and share your experiences from Las OLAS?  Lilia 

replied 

We chatted about the plankton.  And when [my son] wasn’t able to come because 
he was at soccer he learned about it at home anyway because we talked about 
what we learned. 
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This demonstrates that participants (Lilia and Kristina) reflected on their learning in 

addition to sharing this information (with Ernesto) and passed along knowledge to others.  

Maria responded  

We talked about the flowers and the little animals down there. . . the ones in the 
touch tanks.  We talked with them with their father.  

 
The father, in this case, had not attended the Las OLAS program, yet the families 

reflected with him what they did during their program.  Lilia also discussed how she 

shared her experiences with Las OLAS 

When my parents came for vacation, and I brought them here [to HMSC], I was 
able to explain to them things that you explained to me in Las OLAS…I wanted 
to share with them what I knew and what I saw here in the program and to teach 
(does not complete word “teach”) to show those things to them, and share with 
them. 

 
When asked what sort of things did you talk about with your parents? She responded 

Well, at first, about the whales—that it has baleen.  Then [I talked about] the 
teeth—they are like barbs or hair.  Other things…to show them the sea stars and 
the sea urchins that we touched 

 
Lilia reinforced her learning, and extended her learning beyond the program to seeking 

out a new free choice learning experience; she visited the program with her parents and 

shared with them what she learned.  While doing so, she used some of the knowledge she 

gained in the program and shared it with her family.  It is interesting to note that she 

began to say “to teach them” and changed her word mid-word to say “to share with 

them.”  Perhaps she did not view herself yet in a position to claim that she was teaching, 

although her account of her visit with her family is consistent with the role of a teacher.   
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Participants share their experiences from Las OLAS at school or work 
  

Some participants shared their experiences from Las OLAS at school or at work.  

When asked do you ever go home, or to school or work and share your experiences from 

Las OLAS? Felix replied that he shared some of his experiences while he was at work. 

Yeah, at work with my friends.  Just talking about this program and sharing ideas 
and information…We talked about what fish eat, and all the animals—what do 
they eat and how do they live and all that stuff. 

 
Leandra responded that she shared some of her experiences with her friends at school and 

she invited them to come to the program.   

I talked with my friends and told them to come because you could touch animals 
and starfish and it was fun. 

 
Another mother also stated that she had invited her own mother to come to the program 

with them.  Kristina responded to this interview question, “yeah, I always raised my hand 

[in school] and talked about what I learned here.” When she was asked what have you 

raised your hand about? Kristina responded “about the planktons [sic] and the other 

things we learned, like the plant we ate.”  The above responses draw attention to the fact 

that participants reflected on their learning and experiences with Las OLAS, and they did 

so after the program in other environments. 

 
Participants learn new content from the program, and recall this information during the 
interviews 
 
 Participants learned new information from the Las OLAS program, and were able 

to recall this information during their interviews.  The interviews took place a month after 

the last formal Las OLAS program took place for the school-year (an event was held after 

the end of the school-year, but was not structured as a teaching program for the families, 
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but rather as a more social event).  Some of the information that the participants 

recalled was from programs that occurred several months prior to the interviews.  Thus, 

the interviews offer evidence of long-term learning that occurred.  

 Lilia stated, “I learned about the animals, I never knew about how they lived—all 

the different forms of life.”  Felix also learned about the animals.  He also learned how to 

properly treat animals in the tide pools.  

When [my daughter] was little I used to go [to the beach] and grab the [sea] stars 
(he gestured with his hands like he was pulling one off a rock).  But you are not 
supposed to do that because just like humans they have their body parts and it can 
hurt them and they will die. 

 
Maria recalled learning about estuaries, “I didn’t know that the rivers came with the 

ocean.  I learned that when we came to the class and I didn’t know why it was salty.”  

Felix recalled learning information about how to prepare local sea food, which was a 

program that was taught several months prior to the program.   

I remember, and we still have it at home, a paper [my wife] got from the 
class…and Cecilia was talking with them about, and explaining to them about 
how to harvest the clams.  And, you know, when they harvest them…the good 
season.  And [the paper] was explaining why sometimes it cannot be harvested 
and you cannot pick them up. And something is wrong with the water.  Well, no 
the water cannot—they grow in the sand I think. 
 

Felix stated that he had not participated in this Las OLAS program where they talked 

about seafood collection and preparation in the area, yet he learned from information that 

was brought home by the family.  The educator, Cecilia, had prepared a handout in 

Spanish concerning important information about food safety.  Felix read the handout, and 

they still have the information at home.  This demonstrates the extension of learning into 

the families, beyond those individuals who directly participated in the program.  Maria, 

who had participated in the food preparation program, also recalled learning about this 
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information, “the clams you eat, how to cook them, and how much time, and how to 

clean them.  I know you can eat them, but I haven’t eaten them.”  

 Some participants recalled learning new information about the moon and the 

tides.  During the estuary walk Maria and Felix (not husband-wife) had a conversation 

with the educator, Derrik about the moon’s influence on the tide (interaction described in 

Claim #1).  During separate interviews, both adults involved with this conversation 

recalled learning this new information.  The participants were not asked specific prompts 

about the moon or tides during their interview.  This information was recounted while 

discussing what they had learned in general.  Felix specifically mentioned learning this 

from Derrik, while Maria did not specifically mention the source.  During the program 

year there were no specific classroom activities or discussions related to the tides or the 

moon.  The transcripts from the interaction are as follows. 

Maria: (To Derrik) Is it [the tide] in the day or the middle of the 
day?  

Felix: The high tide is in the middle of the afternoon. 
Derrik: It depends on the moon. 
Maria: On the moon? 
Derrik: The moon is able to… 
Maria: …move 
Derrik: …move the water… 
Maria: Oh, OK 
Derrik: …by its gravity 

 
Maria initiated the conversation with a question about the high and low tides to the 

educator, Derrik.  Maria recalled in the interview, “I didn’t know that the moon was 

involved, and the waves.”  Felix, who initially made an attempt to answer the question 

(but was corrected by the educator), stated the following in his interview 

When I asked Derrik about the low and high tides.  And he said that was with the 
moon.  And I didn’t know about that.  I kind of knew about the gravity between 
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the moon and the (he uses his hands to show the moon and the earth)…Yeah, I 
was pretty surprised about that. 

  
The interesting part of this is that the conversation between Derrik, Felix, and Maria 

about the moon and tides took place in just several minutes while walking along the 

beach.  Yet, both the adults involved in this casual, brief conversation recalled this 

interaction a month after this program took place.  

 In separate interviews two mothers recalled learning about the baleen whales.  

Again, this was a topic that was covered during the program several months prior to the 

July interview.  Both Cecilia and Michelle reported that baleen whales were discussed 

during the aquarium and plankton theme nights, which took place in April and May, 

respectively.  The following is a transcript of the interaction that took place where the 

topic of baleen whales was introduced during the plankton night (the discussion of baleen 

whales was not captured during the aquarium visit). 

Cecilia: And where does plankton come from? 
Kids: From the ocean! 
Cecilia:  (Repeats)  From the ocean, uh-huh.  And what’s the biggest 

animal that eats plankton?  (Calls on Kristina).   
Kristina: The whale! 
Cecilia: And which kind of whale? 
Kids: Grey. 
Cecilia: And why the grey whale? (Cecilia does not pause but answers) 

Because the grey whale doesn’t have teeth but baleen. 
Derrik: (Pointing to whale baleen hanging on the wall).  Like that. 
Cecilia:  (Walks near the baleen hanging on the wall) It sucks the 

sand (inaudible).  
 
During the above interaction the educators, Cecilia and Derrik, show a piece of baleen 

and Cecilia explains how the whales suck the sand to gather plankton in their baleen.  

Maria recalled, “and the whales that don’t have teeth…I didn’t know this because I didn’t 
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study much.”  Later in the interview, she initiated the discussion of the baleen whales 

again. 

The giant whale, I didn’t know about the giant whale that didn’t have teeth.  
And the giant mouths—that they eat tiny fish.  That it’s dirty and they clean, 
the tiny plankton that they clean it out with their tongue—that they clean the 
water.   

 
Lilia also explained that she had learned new content at the program and she wanted to 

teach this to her family.   

When my parents came for vacation, and I brought them here [to HMSC], I 
was able to explain to them things that you explained to me in Las OLAS…I 
wanted to share with them what I knew and what I saw here in the program 
and to teach (does not complete word “teach”) to show those things to them, 
and share with them. 
 

When she was prompted to describe what she discussed with her family, she also 

mentioned the baleen whales. “Well, at first, about the whales—that it has baleen.  Then 

[I talked about] the teeth—they are like barbs or hair”.  Evidently, the discussion of the 

baleen whales at the aquarium visit and the plankton night had an impact on Maria and 

Lilia so that they recalled this information during the interview several months later.  

Also of importance is that Lilia claimed to have learned this information from the 

program and shared it with other family members.    

 
Participants think about Las OLAS while they are in other contexts   
  

During their interviews, some participants shared that they reflected on Las OLAS 

while they were in other contexts, or that that they made connections between this 

program and other contexts.  Lilia stated, “when we go to the aquarium I think about how 

each of the fish…each of the different species is affected.” Maria said she thinks about 

Las OLAS when they go to the beach. “We go to the beach and think of Las OLAS—we 
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want to see a whale but we haven’t seen one yet.”  Felix also discussed that he learned 

how to treat sea stars in the tide pools at the beach.  He related that he used to just grab 

the sea stars and pull on them, but now he knows it can hurt them and they can die.  

Kristina shared that she raises her hand in school to talk about what she learned at Las 

OLAS.  She said she talked about the plankton and the estuarine plant they ate.  Ernesto 

related that he learned about plankton here and at school.   

 The above examples demonstrate that participation in the Las OLAS program 

facilitated life-long learning.  This is supported by evidence gathered from the interviews 

and observations:  participants learned new information and it resurfaced during the 

program; they reflected on their learning experiences; they shared their experiences with 

other family members, at school, and at work; they learned new content from the program 

and recalled it during the interview; and they thought about Las OLAS in other contexts.     

 
Claim #6:  After the program participants continue to behave as learners by 
engaging in new free choice learning experiences.   
 
Participants visit HMSC outside of the Las OLAS program and their visit relates to new 
information they gained from the program  

 
Two of the three families interviewed explained that they had been to HMSC 

outside of the Las OLAS program and they feel their experience was influenced by 

participating in the program.  The Gonzalez family explained that they came to the 

HMSC to go on the estuary walk outside of the visitor’s center, and to visit the touch 

tanks inside the visitor’s center.  They came to HMSC three weeks after the estuary walk 

program with Las OLAS.  Felix described their visit, “we walked on the pathway around 

HMSC—the estuary walk, and then we came in to let the kids pet the animals.”  They did 
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not know about the estuary walk prior to participating in the program.  Yvonne also 

noted that they gained new information about HMSC from participating in the Las OLAS 

program, “we didn’t know that they didn’t charge.  We didn’t know you could just donate 

a little and enter.”  Prior to their participation in the program, they had only been to 

HMSC one time as a chaperone on a field trip.  After the program, they came as a family.   

 Lilia, who was inspired to bring her family from Mexico to show them what she 

had learned, claimed she had not been to HMSC prior to participating in the Las OLAS 

program.  After the program she visited three times with her family, including the time 

when she brought her family from Mexico.  When asked if she felt that coming to HMSC 

was influenced by participating in Las OLAS she said “Yes, I learned about the fish and 

gathered more information as well.”   

In sum, both the Gonzalez family and the Sanchez family increased their 

visitation to HMSC after participating in the program.  In addition, both families agreed 

that their increased visitation to HMSC was directly related to their participation in the 

Las OLAS program.   

 
Participants seek new free choice learning experiences by reading a book or a handout 
that was given to them at Las OLAS 
  

Subsequent to their participation in the Las OLAS program, members of the 

Martinez, Gonzalez, and Sanchez family actively sought free choice learning experiences 

related to reading.  Eight of the ten total participants who were interviewed mentioned 

reading that they had engaged in, or a family member mentioned reading that involved 

them.  Only Lilia and her daughter, Kristina, did not specifically mention reading related 
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to Las OLAS.   Kristina, however did describe a drawing she made that she claimed 

was inspired by her participation in Las OLAS 

I have like a lot of drawings of the sea and a drawing of that (she points to the 
bridge).  I don’t know in English.  (Here, her mom helps her and says “the 
bridge”) Yeah, the bridge with a lot of boats and fish and there were a lot of 
boats fishing.  And I did that drawing and I really liked it.  And I keeps [sic] 
them.  I keep the drawings that I like with the water. 

 
Although there is no evidence that she read material related to Las OLAS, this quote 

(along with her claim that her drawing was inspired by her experience) provides evidence 

that she spent time reflecting on her experience through drawings.  Furthermore, that she 

mentioned her drawings in response to prompting if she has done any reading or outside 

activities related to Las OLAS shows that she sees a connection between her drawings 

and the Las OLAS program. 

The interviews provided evidence that all participants (that were interviewed) 

engaged in a new free choice learning experience following the Las OLAS program, and 

their free choice learning experience was related to or inspired by their experience in Las 

OLAS.  Most participated in reading.  One family attended the HMSC visitor’s center 

one time, while another attended the visitor’s center three times. One family took their 

extended family, and another family walked along the estuary path (a path they walked 

on during program time) outside of the visitor’s center before going inside.  Yvonne and 

Maria explained that Las OLAS has sparked learning outside of the program.  Maria 

explained, “I want to know more.”  The influence of the Las OLAS program on the 

families’ participation in learning marine science is demonstrated by the fact that all 

participants who were interviewed engaged in a new free choice learning experience that 

was related to, or inspired by, their experience from Las OLAS.   
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    CHAPTER V 

CONCLUSION 

This is a study about understanding how people learn from an informal family 

science program.  Specifically, this study is about gathering evidence for learning from 

Mexican-descent families during and after participating in a bilingual informal family 

science program based in an aquarium.  In this study, evidence for learning that occurred 

during the program was observed through interactions that family members carried out; 

evidence for learning that occurred after the program was explored through interviews 

with participants.  Thus, both moment-to moment learning and long-term learning was 

explored in this research.  This study may provide ground work for future research on 

Mexican-descent families during informal family learning programs, bilingual programs, 

or informal family learning programs. The results of this study may be applicable to 

informal bilingual family learning programs and informal family learning programs; 

however, they may not applicable to all informal bilingual family learning programs.   

In the following sections I discuss the limitations of this study, implications for 

research, and future research questions, followed by implications for informal family 

learning programs.  The evidence that was used to document “learning” and “teaching” 

that occurred will be discussed in the following sections as implications for future 

research. 

 
Limitations 

 
This study involved documenting evidence for learning during and after a family 

learning program.  While some aspects of the participants’ pre-museum history was 
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explored through interviews, including their pre-program visitation to the science 

center, many factors that could give insight into their pre-museum history, including 

factors such as those discussed by Falk (in press) “visitors’ prior knowledge, interest, 

experience, expectations, and identity-related motivations” (p. 10) were not explored.  

Thus, comparisons between pre- and post-program knowledge, interest, experience, 

expectations, or motivations cannot be made.   

Another limitation of this study is that while there was an intention to address the 

question, “what are the long-term impacts of participating in this study?” there was not 

enough time between participation in the program and the interviews of the program, in 

order for many of the potential long-term impacts to settle in.  Participants were 

interviewed 10 months after the beginning of the program but only one month after the 

official program had ended for the school year.  Therefore, while some long-term impacts 

were accounted for, others may require more time to be expressed.   

 Another limitation of this study is that claims were not checked with the 

participants.  Ideally, a study such as this would have involved member checks where my 

claims would have been verified by participants.  Using triangulation of data sources 

would have further strengthened my argument.  While member checks were not officially 

used, the educator, Cecilia provided information about topics, such as Mexican-descent 

parents’ views on teachers.   
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Evidence for Learning  
 
Implications for Research  
  

In the Methodology chapter I introduced a definition of learning by Lave and 

Wenger (1991) who stated that learning is “a way of being in the social world, not a way 

of coming to know about it” (p. 24).  What this implies is that learning is not just about 

acquiring facts, but that it is about seeing oneself as a learner and behaving as a learner.  

In the following section I will describe some of the evidence gathered for learning from 

this perspective.  The type of evidence that was gathered for learning in this study can be 

used by future researchers who are seeking to document the ways people learn from an 

informal science family learning program.  I provide evidence that participants not only 

better understood content, but that they behaved in ways that suggest they continued to 

learn marine science after participating in the Las OLAS program.  Evidence for learning 

was gathered from two main areas:  (1) moment-to-moment learning (observations), and 

(2) long-term learning (interviews).  I will begin with a discussion of the evidence for 

learning from moment-to-moment observations, followed by evidence for learning from 

post-program interviews.  Figure 1 shows the evidence for learning that was recorded 

from observations of interactions and interviews of post-program behavior.   
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Figure 1:  Evidence for Learning  
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Moment-to-moment Learning 
  

Evidence for learning in a formal classroom setting might include completed 

worksheets or students’ answering instructional questions presented by the teacher.  

These forms of evidence were gathered from observations of the Las OLAS program.  

Parents and children worked collaboratively to read and write during the program.  

Parents and children also participated in answering instructional questions by the 

educators.  While these tend to be more “traditional” forms of evidence for learning, and 

were observed, they were not the only types of evidence for learning gathered from the 

observations.  Numerous other forms of evidence for learning were observed.   

 Both parents and children were active in seeking information during the program 

and participants engaged in conversations about science with each other and the 

educators.  It is suggested that conversations such as these are important to the 

beginnings of developing scientific ways of thinking.  Ash (2004b) posits that, “fleeting 

and opportunistic dialogues, in informal learning settings such as aquariums, are critical 

starting points for more scientific ways of thinking, and represent collaborative scientific 

sense-making across learning contexts” (p. 856).   

Close analysis of conversations also showed that participants appropriated 

knowledge, or began to use new knowledge gained within their conversations.  

Appropriation of knowledge has been suggested by some to be evidence for learning in a 

museum environment (Rowe, 2003).  Conversations also revealed evidence of 

metacognition, or reflection on learning, which is also believed to be evidence for 

learning and a way to provide reinforcement of learning (Bransford et al., 2005).  Further 

analysis of conversations revealed evidence for learning science in two languages.  
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Participants regularly switched between Spanish and English depending on the 

context—who they were speaking to and who they were around.    

 
Long-term Learning  
  

Beyond the moment-to-moment experiences used as evidence for learning, 

interviews were used to gather evidence for long-term learning that occurred from the 

program.  Figure 1 illustrates some of the ways participants continued to learn after 

participating in the program.  Interviews revealed evidence for long-term learning that 

occurred—both through more traditional measures (content recall) and alternative 

measures.  Interviews showed that participants recalled some of the marine-related 

science material they learned from the program.  Some of the recalled information was 

from relatively brief conversations that happened during the program.  This finding 

supports those of Ostlund, Gennaro, and Dobbert (1985) who found that parents and 

children made gains in content knowledge from participating in a family learning 

program.   

Aside from recalling content that was learned from the program, participants 

engaged in science related activities or conversations that were related to Las OLAS.  

Participants recalled spending time talking about their experiences with other family 

members, each other, coworkers, and classmates.  For example, families recounted 

spending time talking about the Las OLAS program while eating dinner as a family.  

Evidence for increased communication about science between parents and children was 

also found in the Ostlund, Gennaro, and Dobbert (1985) and Gennaro and Herreid (1986) 

studies where they found evidence for short-term and long-term gains in communication 
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about science between parents and children both during and several years after 

participating in the program.  In addition, these results support the findings of Bottomley 

et al. (2001) who found that parents reported an increase in parent-child talk about 

science after participating in the program for one school year.  Taken together, these 

studies—along with the results of my study—demonstrate that parents and children 

continue to communicate about science after participating in a science-themed program.  

The fact that parents and children continued to discuss science at home, school, work, 

and with extended families provides evidence for possible shifts in identity as science 

learners.   

Along with other evidence for long-term learning participants also recalled 

seeking new free choice learning experiences as a result of participating in the program—

as Figure 1 illustrates.  Some of the evidence for free choice learning experiences 

include:  reading marine science books/materials, checking a book out of the library, and 

visiting HMSC.  The fact that both parents and children sought new free choice learning 

experiences—as individuals and as a collective family—suggests an increased interest in 

learning marine science.  This finding supports the findings of Ostlund, Gennaro and 

Dobbert (1985) and Gennaro et al. (1986) who found that parents reported that 

participating in an informal family science learning program led their children to have an 

increased interest in science.  However, the findings of Ostlund, Gennaro and Dobbert 

(1985) and Gennaro et al. (1986) do not demonstrate that parents showed an increased 

interest in learning science.  Findings from the study of Las OLAS participants showed 

that both parents and children showed an increased interest in learning science and that 

this program contributed to participants’ lifelong and lifewide learning.  Figure 2 shows a 
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visual representation of how an individual might learn through time (lifelong learning) 

and across formal and informal learning environments (lifewide learning).     

 
Figure 2:  Lifelong and Lifewide Learning
 

 
Graphic Developed by the Learning in Informal and Formal Environments (LIFE) 
Center, 2007 (The Learning in Informal and Formal Environments (LIFE) Center:  An 
NSF Science of Learning Center). 

 

The fact that two of the three families that were interviewed began to use the 

HMSC visitor’s center after participating in the Las OLAS program also demonstrates a 

change in their museum visitation.  The findings from this study also support the findings 

of a long-term study of program impacts by Gennaro (1986) who showed that 

participants reported increased trips to museums after participating in a family learning 

program.  The findings of this study are also supported by those of Dierking and Cohen 

Jones (2005) who found that families who participated in museum-based family learning 

programs became more comfortable visiting museums.     
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 In sum, evidence for learning during and after a museum-based informal 

science family learning program was documented.  The evidence discussed above 

provides background for researchers who are looking to document evidence for learning 

during and after a family program.  Evidence for learning during an informal program 

might include behaviors such as:  seeking information, answering instructional questions, 

writing, engaging in conversations about science, appropriating knowledge, 

metacognition, or code-switching.  Evidence for learning in the long-term might include 

behaviors such as:  increased museum visitation; home, school, or work conversations 

about science and/or program related activities; increased interest in science, reading 

about science, or sharing newly acquired resources, such as a book or visitation to a 

museum.   

 
Evidence for Teaching 
 
Implications for Research  

 
Another noticeable behavior, other than the learning that occurred during the 

program, was of the teaching that occurred between parents and children.  Mostly parents 

were observed teaching their children, and they did so during formal activities, as 

opposed to informal activities.  Furthermore, parents emphasized literacy activities in 

their teaching, rather than science.  One possible explanation for the fact that parents 

tended to “teach” more in formal activities than they did in informal activities is because 

their roles may have been more clearly defined when they were in more formal type 

activities.  Furthermore, some of the modeling that occurred by the educators in the 

formal activities may have provided the parents with certain expectations for behavior.  
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Research by Puchner, Rapaport, and Gaskins (2001) of parent teaching in museum 

environments has shown that parents are more likely to display teaching behaviors if their 

role is clearly defined by the exhibit.  While this study is of parents teaching at museum 

exhibits, it is possible this holds true during other kinds of informal activities.  This 

observation can provide researchers the direction to look for the differences between 

teaching behaviors in formal versus informal activities.  Researchers can look for 

behaviors such as whether parents tend to teach more when there is modeling or clearly 

defined roles. 

 
Questions for Further Research 
 
Questions that emerge from this research include: 
 

• If parents were involved in an informal family learning program where teaching 
in informal activities was modeled, would they increase their teaching in informal 
activities and/or science-based activities?  

 
• If parents participated in a workshop where they were provided ideas for teaching 

in informal activities would they more successfully employ these types of 
strategies in informal family learning programs? Similarly, if parents participated 
in a workshop where they were provided ideas for teaching science—both in 
informal and formal activities—would they more successfully employ these types 
of strategies in informal science family learning programs?   

 
• Which barriers do informal family learning programs help participants overcome 

(i.e., why do these programs help increase museum visitation of families)?  Are 
there certain barriers that underserved populations might overcome?   

 
• Do participants continue to show evidence for learning several years after 

participating in an informal science family learning program?     
 

• Is there evidence that participating in an informal science family learning program 
has long-term effects on identities of parents’ and children as science learners?  
Does this have particular significance for underserved populations?   
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Implications for Programming 
  

There are several implications for informal family learning programs.  Some of 

these recommendations are specific to bilingual programs, and some are more general 

and may apply to all family learning programs.  First, if museums are aiming to increase 

visitation of underserved populations, then designing a family learning program for 

diverse audiences is one way to increase visitation by these audiences. 

Second, when creating an informal family learning program, parents should be 

considered learners and the program should be designed as such.  From this study it was 

clear that parents were interested in learning, and opportunities and resources should be 

provided that give them the chance to do so.  One way to do this is to give parents 

opportunities to interact with people that they can learn from, i.e., educators or experts in 

the field.  In addition, parents can also be given supplemental materials, such as books, 

that target their specific interests.   

Third, there should be opportunities for parents and children to carry out 

conversations with each other and educators regarding science content.  Parents should be 

encouraged to teach their children in a variety of contexts.  This behavior can be modeled 

by the educator as well as specifically discussed with the parents.  An example of how 

this might work is during a visit to a museum with a family learning program, educators 

can set up small groups which include parents and children.  Parents can be given a set of 

prompts, or questions, to ask children at specific exhibits.  Designing informal activities 

in this way may increase parent-child interactions, teaching behaviors, and learning from 

informal activities.  This suggestion is further supported by Ash (2004a) who says, “why 
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not provide parents with the kinds of ideas, questions, explanations and other prompts 

that allow them to help their children build scientific understandings?” (p. 97).   

A more explicit way to do this might include hosting parent workshops where 

they are specifically taught strategies for teaching their children science in informal 

contexts.  Research by Blud (1990) and Crowley (2001) show that parental engagement is 

more important than actual content knowledge of parents.  Building on this, workshops 

for parents can emphasize ways for parents to involve their children, whether or not they 

have an understanding of the specific content being taught.  After the workshop, parents 

could participate in an informal family learning program where they could use the 

strategies that were taught to them.  In order to further extend this, educators could 

provide extension activities for parents and children to do at home.  Parents and children 

could be presented with multiple opportunities and ideas for extending their learning 

together—including activities such as visiting museums, doing family projects at home, 

and reading together.  Throughout an informal family learning program, parents and 

children could be given opportunities to share ways they extended their learning. An 

activity such as this may serve two purposes:  to reinforce what families learn and to 

provide them encouragement to continue learning as a family.    

Specific to bilingual programs, parents and children should be provided the 

opportunity to teach and learn in both languages.  In this study it was clear that parents  

valued the opportunity to teach their children content in Spanish.  This was a behavior 

that was observed in both parents’ teaching and children’s peer teaching and desire to 

learn, and  was also explicitly stated by a participant.  This study suggests that families 

saw this program as an avenue for teaching science in their native language.  Programs 
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can support this type of learning by providing participants with supplemental 

materials, i.e., books and handouts, in their native language as well as in English. 

 
Concluding Remarks 
   
 This study helps form the foundation for future research of diverse populations in 

informal science centers.  In addition, this study introduces evidence for both moment-to-

moment learning and long-term learning from a museum-based bilingual family science 

learning program.  Moreover, the evidence presented here suggests that such a program 

contributes to lifelong and lifewide learning (see Figure 2).  These findings have 

implications for museums that intend to increase their visitation of underserved audiences 

and that intend to contribute to sustained free choice learning by underserved 

populations.   
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APPENDICES 
 

Appendix A:  Guiding Questions, Theoretical Perspective, Methods, and Claims 
 

 
Guiding Questions 

 
Theory that guides my methods 

 
Methods 

Claims that 
address the 
guiding 
questions 

1. How do families interact with 
each other while they are 
participating in the program?   
 

Sociocultural learning perspective 
from the perspective of situated 
learning theory 

Observations of interactions—From the 
framework of sociocultural learning 
theory, learning occurs through 
interactions; therefore, I observed 
interactions between participants.  

#1, 2, 3, 4, 5  

2. What counts as evidence for 
learning in a bilingual family 
science learning setting? 
 

Sociocultural learning perspective 
from the perspective of situated 
learning theory 

Observations of interactions—
Interactions relate to outcomes for 
learning.  Through observations of 
interactions, I looked for outcomes of 
learning that are tied to the interactions, 
and that are expressed in this type of 
setting.   

#1, 2, 3, 4 

3. Do participants seek free 
choice learning experiences as a 
result of participating in this 
program?  

Situated Learning Theory Interviews of participants— Situated 
learning theory suggests that as people 
begin to identify with as a learner they 
will deepen their identity within that 
community of practice.   In the interview 
I asked questions to learn about new free 
choice learning experiences participants 
may have engaged in as a result of their 
experience.  These questions are intended 
to provide further insight into the 
identities people enact outside of the Las 
OLAS experience.   

#5, 6 
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Appendix B:  Interview Guiding Questions 
 

1. Is there anything you want to share about your experiences with Las OLAS? 
2. Related to cultural model for Spanish-speaking families and museums 

a. How did you first hear about Las OLAS?   
b. What made you want to come to Las OLAS?   
c. Did you know about HMSC before you came to Las OLAS?  

i. If so, had you come to HMSC before Las OLAS? 
d. Had you been to a museum/aquarium/science center before coming to Las 

OLAS?  (Newport, Mexico?) 
i. After coming to Las OLAS? 

e. Was “Cecilia” an influence in your experience with Las OLAS? 
3. Related to learning outside the program: 

a. Has participation in Las OLAS led to learning outside the program? 
i. Has Las OLAS sparked learning outside of the program?   

ii. Did you ever go home, to school, or to work and share your 
experiences from Las OLAS?  

iii. Did you ever go home/school/work/other and try or talk about any 
of the activities/use materials?  

iv. Have you made any connections between what you learned at Las 
OLAS and something you learned in your daily life? 

v. Is there anything you have done because of your experience at Las 
OLAS? 

b. Do families seek out other free choice learning experiences as a result of 
this program?  Does/did Las OLAS spark interest in science? 

i. Have you done anything as a family or individual to marine 
science or science as a result of your experience with Las OLAS?  

ii. Have you participated in any activities such as tide-pooling, 
observing nature, or collecting animals that you feel was 
influenced by your experience with Las OLAS? 

c. What are the long-term impacts of the Las OLAS program on participants' 
interest in marine science? 

i. Do you feel that your interest in marine science has changed as a 
result of your experience with Las OLAS? 

4. Related to learning while at the program or from the program 
a. Has participation in Las OLAS led to learning while at the program? 

What do participants remember from their experiences at Las OLAS? 
i. Do you think Las OLAS was an effective program for you to 

learn?  Why or why not?   
ii. Do you feel that you learned from your experience with Las 

OLAS?  What did you learn? Are there any particular Las OLAS 
nights that stand out to you the most?  
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