
Development of this review sheet was made possible by funding from the US Department of 
Education through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

 

Praxis Exam Review Sheet 
Northern State University 

 Biology 357 Vertebrate Zoology 
Biology 483 Developmental Biology 

Biology 325 Physiology 
 
 

Concept:  Diversity of life (animals)  
 
Specific topics related to this concept include:  Animals: evolution, including phylogeny 
and classification, and major phyla; life functions and associated structures, including 
digestion, circulation, respiration, excretion, nervous control, contractile systems and 
movement, support, integument, immunity, and the endocrine system; reproduction and 
development, including gametogenesis, fertilization, parthenogenesis, embryogenesis, 
growth and differentiation, metamorphosis, and aging; and behavior, including taxes, 
instincts, learned behaviors, and communication 
 
Specific topics to review related to animal diversity and behavior 

• Principles of systematics and evolution 
• Major characteristics of each animal group 
• Speciation 
• Biological Species Concept 
• Chordates 

o Uro- and cephalochordata 
o Vertebrate ancestors: cyclostomes 
o Placoderms, chondrichthyes 
o Osteichthyes 
o Amphibians 
o Reptiles 
o Birds 
o Mammals 

• Invertebrates 
o Protozoa 
o Coelenterata 
o Platyhelminthes 
o Pseudocoelomates 
o Annelids 
o Mollusks 
o Arthropods 
o Lophophorates 
o Dueterostomes and echinodems 
o Primitive Chordates 

• Phylogeny 
• Perception 
• Thermoregulation 
• Environmental Extremes 
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• Feeding 
• Predators and prey 
• Societies 
• Reproduction 
• Population dynamics 
• Endangered vertebrates 
• Distribution 
• Migrations 
• Definition and examples of learned behaviors 
• Definition and examples of instinctual behaviors 
• Learning 
• Personal behavior 
• Social behavior 
• Communication 
• Territory 
• Flocking 
• Courtship and mating 
• Visual communication 
• Vocal displays 
• Sexual displays 
• Evolution of displays 

 
 
Topics to review related to animal physiology:   

• Homeostasis; + and - feedback 
• Effect of size on metabolic rate 
• Ecothermy vs. endothermy 
• Major organ systems, organs, and their functions 

o Digestive system 
 Digestion/absorption sites 

o Respiratory system 
 Partial pressure of gas (Boyle’s Law) 
 Respiratory value 

• Tidal volume 
• Forced inspiratory and expiratory values 

o Circulatory system 
 Parts of the heart 
 Pathway of blood flow 
 O2 and CO2 loading and unloading 

o Immune system 
 Biological mediators 
 T cells 
 B cells 
 Autoimmune diseases and allergies 

o Hormones and the endocrine system 
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 Pituitary—the master gland 
 Hormone interactions, regulation 

o Nervous system and sensory control 
 Organization 
 Brain—development, parts, function 
 Sensory and motor mechanisms  

• Touch 
• Taste 
• Hearing 
• Smell 
• Sight 

 Na+/K+ pump 
o Excretory and urinary systems 

 Parts of the kidney 
 Osmoregulation 
 Countercurrent multiplier system 
 Renin-angiotensin system 

 
 
While the material shown below is covered at a more basic level in the majors’ first year 
courses, Biology 151 and 153, the treatment is much more in depth in the Biology 483, 
Developmental Biology (more detail is shown here than may be warranted for the level of 
the Praxis exam, but it will give you an excellent overview of information related to the 
topics of development and embryology).   
 
With this in mind, specific topics to review related to development and embryology are:     
 

• Anatomy of the reproductive systems of vertebrates, the gonads (testis, ovary), 
their duct systems (epididymis, ductus deferens, urethra; oviducts/uterine tubes, 
uterus, vagina), and associated exocrine glands (prostate, seminal vesicles, bulbo-
urethral glands).  Treatment of the basic endocrinology and the control of 
reproductive function 

• Gametogenesis: Spermatogenesis, oogenesis, and the events and control of 
ovulation. 

• Structure of the gametes 
• Mitosis and meiosis in the gametogenesis & fertilization process. 
• Fertilization.  Sperm-egg interactions including binding, acroscome reaction, 

penetration of egg and its accessory membranes/coverings, egg activation, 
polyspermy and blocks to polyspermy.  Parthenogenesis.  Establishment of 
egg/zygote/embryo polarity. 

• Reproductive technologies in human reproduction. (stimulation of ovulation, in 
vitro fertilization, egg harvesting & storage, sperm/egg donation and storages, 
implantation of embryos, surrogate mothers, etc.)  Nuclear transplants & embryo 
cloning.  Discussion of technology and ethics related to the process.   

• Cleavage: Yolk & cleavage cell division patterns in invertebrate and various 
vertebrate embryos.  Functions of cleavage in development process.   Cell 
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arrangements in blastula stages of all animal types (roundworms, annelids & 
mollusks, echinoderms, fish, amphibians, amniotes (reptiles, birds & mammals 
including humans). 

• Embryonic polarity and body axis determination.   
• Gastrulation: Mechanism, cell movements (epiboly, invagination, evagination, 

involution, ingression, delamination/polyingression) in gastrulation relative to 
embryo blastula stage structure in various animal groups listed above.   Formation 
of the 3 primary germ/tissue layers which will form the organs (ectoderm, 
mesoderm, endoderm).  Fate mapping.  Epithelial-mesenchymal transformation. 

• Stem cells:  Sources, technology and ethics.   
• Neurulation: Formation of the central nervous system.   
• Organogenesis:  Development of the vertebrate eye  
• Organogenesis: Development of the vertebrate inner  
• Organogenesis of the face and jaw 
• Limb development:  tissue interactions, gene activity, and growth and cell death.  

Morphogenetic and genetic control of limb development.  Differentiation of 
skeletal, muscle, blood vessels and nerves. 

• Regeneration:  tails, appendages, digits, nerves. 
• Development of the skin & its derivatives 
• Extra-embryonic membranes in birds and mammals, including the placenta. 
• Development/organogenesis of the heart and blood vessels:  Morphogenesis of the 

heart chambers, heart valves, and major vessels.  Tissue growth and cell death in 
this process 

• Malformations of the heart and major vessels in human development; 
consequences & surgical repair.  Development of the arterial and venous systems.  
Genes, chromosomes, and hemoglobins related to developmental physiology.  
Cardiac pacemaker development 

• Development of the digestive system  
• Organogenesis/morphogenesis of the respiratory system 
• Organogenesis/morphogenesis and gene activity in the development of the 

urogenital and reproductive systems   
• Intersexes  

 
 
 


