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RESEARCH PROGRESS REPORT SUMMARY 

Grant 02518: The Effects of Early Life Experience on Working Dog Temperament and Cognition 

Principal Investigator:  Emily Bray, PhD  

Research Institution:  University of Arizona 

Grant Amount: $105,949 

Start Date:  5/1/2018 End Date: 10/31/2020 

Progress Report:  Mid-Year 2 

Report Due:  10/31/2019 Report Received: 10/29/2019 

(The content of this report is not confidential and may be used in communications with your organization.) 

Original Project Description:  

Working dogs provide irreplaceable services and support to their handlers and communities. However, 
only around 35% of dogs bred for this purpose are ultimately successful. Therefore, improvements to 
methods for working dog breeding, rearing, training and selection could lead to major advances 
including increases in the supply of trained dogs and reductions in the expense required to train them. 
Some of the earliest, yet most formative, interactions that occur in a mammal's life are those involving 
its mother, and yet, best canine mothering practices are not well-established or studied. In 
collaboration with Canine Companions for Independence, the investigators will quantitatively assess 
levels of maternal behavior in order to: 1) examine associations between maternal behavior and 
offspring temperament, cognition and neuroendocrine profiles at eight weeks of age; 2) compare 
maternal style and puppy behavioral, cognitive, and neuroendocrine profiles between different types 
of early rearing environments (private home versus professional center); and 3) identify temperament 
and neuroendocrine predictors of individual differences in maternal style. These components will 
reveal how differences in the early environment affect working dog development, and the extent to 
which individual differences in maternal style can be predicted from temperamental and 
neuroendocrine characteristics of the dam. This research will provide foundational data regarding how 
early-life experiences influence puppy development, and how these processes can be optimized to 
promote the healthy development of dogs well-suited to the demands of diverse working roles. 

Publications: 

Bray, E.E., Gruen, M.E., Gnanadesikan, G.E., Horschler, D.J., Levy, K.M., Kennedy, B.S., Hare, B.A., & 
MacLean, E.L. (in prep). Ontogeny of cognition in 8-10-week-old assistance dog puppies.  

Bray, E.E., Levy, K.M., Kennedy, B.S., Duffy, D.L, Serpell, J.A., & MacLean, E.L. (2019). Predictive models 
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of assistance dog training outcomes using the Canine Behavioral Assessment and Research 
Questionnaire and a standardized temperament evaluation. Frontiers in Veterinary Science. 6:49. doi: 
10.3389/fvets.2019.00049. 

Presentations: 

Bray, E. E. (2018). Tell me about your mother: Early maternal investment influences the behavior & 
success of assistance dogs. Canine Science Symposium (SPCA, San Francisco, CA). 

Bray, E.E. & Levy, K.M. (2018). Canine Research. Breeder Caretaker Seminar, Canine Companions for 
Independence (Santa Rosa, CA). 

Bray, E.E. (2018). How early experiences and behavior are associated with future outcomes of 
assistance dogs. TEAM Volunteer Leadership Conference, Canine Companions for Independence 
(Rohnert Park, CA).  

Bray, E.E. (2018). The impact of maternal style on later behavior and outcome in assistance dogs. 
Lightning talk to be presented at the East Coast Dog Cognition Workshop (Yale University, New Haven, 
CT). 

Bray, E.E. and MacLean, E. L. (2018). Putting Data to Use: Cognitive and Behavioral Studies at CCI. 
Canine Companions for Independence (Santa Rosa, CA). 

Bray, E.E., Gnanadesikan, G., Horschler, D., & MacLean, E. (2019). Early emerging cognition in 9-week-
old puppies. The 26th International Conference on Comparative Cognition (Melbourne Beach, FL). 

Kennedy, B.S. (2019). Maternal Style: How Early Experiences are Associated with the Future Outcomes 
of Assistance Dogs. Assistance Dogs International Conference (Indianapolis, IN). 

Kennedy, B.S., Levy, K.M., Bray, E.E., & MacLean, E.L. (2019). Maternal style: How early experiences are 
associated with future outcomes of assistance dogs. Poster presented at the 11th International 
Working Dog Conference (Stockholm, Sweden). 

MacLean, E, Bray, E.E., Gnanadesikan, G., & Horschler, D. (2019). Heritability of cognition traits in a 
pedigreed dog population. The 26th International Conference on Comparative Cognition (Melbourne 
Beach, FL).  

MacLean, E. L. (2019).  Ontogeny and Heritability of Cognitive and Behavioral Traits in a Working Dog 
Population. International Canine Science Conference (Phoenix, Arizona).  

https://www.frontiersin.org/articles/10.3389/fvets.2019.00049/full
https://www.frontiersin.org/articles/10.3389/fvets.2019.00049/full
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MacLean, E.L. (2019). Animalities: The Thinking Dog. 2019 SBS Downtown Lecture Series ANIMALITIES 
(Tucson, AZ). 
 
Bray, E.E. (2019). How Mothers Matter: The Influence of Early Maternal Interaction on Offspring 
Behavior and Development. Continuing Education event presented as part of the 2019 VetVine 
Webinar Series sponsored by AKC Canine Health Foundation. http://bit.ly/2QscPDb  
 
Report to Grant Sponsor from Investigator:  
 
Working dogs are ubiquitous in our society, and often irreplaceable in the roles that they play. Given 
the extensive resources required to raise or procure these dogs, maximizing the development and 
proficiency of necessary skills is crucial to save time and expense while ensuring productive 
placements. Similarly, it is critical for dog welfare to ensure that dogs placed in these roles have 
temperamental and cognitive traits that accommodate the demands of their jobs. While there is a 
pressing need for detection dogs in the TSA and military, for example, the supply from which the 
United States acquires these dogs abroad is shrinking. Thus, one solution that is being seriously 
discussed is the implementation of a breeding program or network of breeders in the United States 
(Murphy, 2017). If implemented, it will be critical that this program follow best practices in providing 
healthy and beneficial early experiences to promote the development of dogs capable of thriving in 
working roles. Although early experiences have been documented to have lifelong consequences in 
diverse mammalian species, we currently know little about these processes in domestic dogs. The 
proposed research will be instrumental in defining how various aspects of early experience impact 
puppy development, including puppy temperament, cognition, and neuroendocrine health.  
 
In the first phase of the project (14 months), we will train staff in data collection techniques and recruit 
participants, with the goal of enrolling 3-4 dams per month. For every mother in the study, biological 
and behavioral data collection will start when the dam is in heat. Then, after a 2-month gestation 
period, dams will whelp and video observations will begin. Half of the dams will whelp and wean in a 
volunteer home, while the other half of the dams will whelp and wean at a professional center. When 
puppies are approximately 8 weeks old, we will collect biological samples and they will undergo 
temperament and cognition testing. During this time, we will concurrently be coding behavior from our 
video observations. In the second phase of the project (year 2), we will conduct analyses on our 
dataset of 60 dams and 240 puppies to address the following questions: (1) how is maternal behavior 
associated with later behavioral, cognitive, and hormonal phenotypes in puppies, (2) Do maternal 
behavior and puppy phenotypes vary based on early rearing environment, and (3) are pre-pregnancy 
hormone concentrations and temperamental traits associated with subsequent maternal behavior in 
the dam? 
 
Currently, we have completed observations on 43 dams with their litters, half of which have been in 
volunteer breeder caretaker homes (N = 21) and half of which have been at a professional whelping 
and early care facility (N = 22). We collected pre-pregnancy biological measures from all dams, and 

http://bit.ly/2QscPDb
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they also all participated in the temperament and cognition test battery (N = 43). Moreover, we have 
collected biological samples from 180 puppies at 6 and 8 weeks, and they participated in temperament 
and cognition testing at 8 weeks of age. We have begun coding and analysis of the 8-week-old behavior 
during testing, and find that there is variation in the ability level of puppies on our temperament and 
cognitive measures. 
 
In the next six months, we will complete the data collection phase by finishing enrollment of 60 dams 
and 240 puppies, allowing for a powerful test of our main questions. Ultimately, a deeper 
understanding of the predictors and effects of maternal behavior will allow for more effective selection 
of breeders in working dog populations, leading to optimal early rearing conditions and thus more 
successful assistance dogs. 
 


