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	1. Course name
	Practical Invertebrate

	2. Lecturer in charge
	Berivan Asaad Latef

	3. Department/ College
	Biology Dept./ College of Education

	4. Contact
	e-mail: berivan.latef @su.edu.krd

	5. Time (in hours) per week 
	Practical:6 hrs                  

	6. Office hours
	2 hrs

	7. Course code
	

	8. Teacher's academic profile 
	    Academic requirements for most elementary teachers are typically far different from those for teachers of mathematics, for example. The teachers are the main factors of the teaching process has important role performance the teaching program and preparing the students, he is the follower of the results of teaching process and try to progress this process.

    There are no ready answers to the problems facing education, and teacher preparation in particular, it is clear some frequently cited data do not bring relevant information to the debate. 

   Given the complex interrelationships among teacher academic ability, supply, and diversity, combined with the debate and controversy surrounding the role of teacher testing in the reform movement, it is critical to provide hard data about the impact of testing on the pool of potential teachers.

	9. Keywords
	

	10.  Course overview: 
Invertebrate zoology includes the biology of all animal organisms that do not have vertebrae, which means more than 95% of all described species of animals. This 5-credit course includes 3h of lecture and 6h of laboratory section per week. 
Lectures will concentrate on organizing and interpreting information about invertebrates to illustrate (1) evolutionary relationships within and among taxa, (2) morphology, reproduction, development and physiology of major phyla, and (3) adaptations that permit species to inhabit particular environments. Laboratories will be a hands-on opportunity for you to learn about the structure and function of the major invertebrate body plans; and field trips will bring all information together, with living examples.
        

	11. Course objective:
    My primary objective in this course is to present the invertebrate diversity that has evolved on Earth; not in depth, but with an overview and selected highlights. By the end of the course you should be able to 
(1) identify major invertebrate phyla and the morphological characters that define them.

(2) apply basic concepts of zoological classification and interpret phylogenetic trees.

(3) discuss current hypotheses for the origin of major invertebrate groups and the relationships among them. 
Along with introducing you to the diversity and evolution of animal body plans, my goal is also (4) to develop your written and oral communication skills.
     I also hope you will teach and learn from one another, especially when studying course materials and completing laboratory exercises.


	12.  Student's obligation
     The student's obligation throughout the academic year involves their attendance in the lectures, drawing invertebrate slides and samples, also giving an abstract of the former lecture with daily/weekly quizzes, laboratory activity and monthly exams.    



	13. Forms of teaching
     Weekly preparing lectures (hard copy) and students getting by coping it that contain classification, definition, life cycle of invertebrates and illustrated (software copy-power point program- windows 2010) that presented by data show and using white board as more facilitated way with different pen colures, and  Classroom discussion will done about the studied invertebrates including life cycle, descriptions, information on its life, clinical manifestation diagnosis which including clinical diagnosis and laboratory diagnosis, treatment, prevention, and control.


	14. Assessment scheme
      Every student must have three examinations (each on 10 marks), two at the mid of the semester, and the other before the end, the weekly quizzes with presence of student activity in laboratory also taken into account by (3 marks) and attendance (2 marks) for all. 

(Mean of three examinations) + (weekly quizzes+ activity) = 35%

Final Grade of the student in Practical Invertebrates: 35%


	15. Student learning outcome

    The primary goal of the lab sections is to give you hands-on experience observing invertebrates. The lab notebook will consist of detailed, labelled drawings of all organisms and notes on behavior of live organisms made during each lab period. You may have photos in addition to, but not in place of, the drawings. It will also be a log of your fieldtrips and aquarium observations. Lab notebooks will be collected regularly and graded.

Grading will be based on the overall quality of the notebook, specifically the care and thoroughness of the drawings and labels, the thought evident in the notes, and the overall accuracy and thoroughness of the lab, fieldtrips and aquarium descriptions. More details will be provided in the first lab section.

	16. Course Reading List and References

· Brusca, R.C. & Moore, W. & Shuster, S.M. 2016. Invertebrates, 3rd ed. Sunderland, MA: Sinauer Associations. There is a copy of the textbook on reserve at the bioscience’s library (in VLSB).

· Keith, D. E. (2006).  Invertebrate Zoology Laboratory Manual, Tarleton State University, Biological Sciences, 60 p. 

· Hickman,C.P. ; Hickman, F.M. and Kats ,L. (1997).  Laboratory Studies in Integrated Principles of Zoology. 9th edition. Mc Graw-Hill Companies.INC. New York.  

· Hickman,C.P. ;Roberts,L.S. and Larson, A. ( 1998 ). Integrated   Principles of Zoology. 11th edition.  Mc Graw-Hill Companies.INC. New York. 

· Ruppert, E. E., R. S. Fox, and R. D. Barnes (2004). Invertebrate Zoology, 7th ed., Thompson Brooks/Cole Publ. 

· Supporting Literature

· Primary literature will be posted on bCourses.

· Cracraft, J. & Donoghue, M.J. 2004. Assembling the tree of life. Oxford, UK: Oxford University Press.

· Maddison, D.R. & Schulz, K-S. 2007. The tree of life web project. http://tolweb.org.

· Nielsen, C. 2012. Animal evolution. Interrelationships of the living phyla, 3rd ed. Oxford, UK: Oxford University Press.

· Ruppert, E.E.; Fox, R.S. & Barnes, R.B. 2004. Invertebrate Zoology, a functional evolutionary approach, 7th ed. Belmont, CA: Brooks Cole Thomson.

· www.google.com


	17. The Topics

Week 1: introduction to invertebrate
Week 2: Phylum: Sarcomastigophora

1. Super class: Sarcodina (Rhizopoda)

               Class:Rhizopodea
                Ex: Amoeba sp.

                    Entamoeba histolytica 

                    Entamoeba coli 

2. Superclass: Mastigophora

1. Class:  Zoomastigophora      

                    Trypanosoma brucei gambiense 
                   Trypanosoma brucei rhodesiense
                        Trypanosoma cruzi 
2. Class: Phytomastigophorea

                    Ex: Euglena sp.

            Phylum: Sporozoa (Apicomplexa)  
                     ex:  Plasmodium sp.
Week 3: Phylum: Ciliophora

               Paramecium sp. 
               Vorticella sp.
               Balantidium coli

              Opalina sp.

Week4: Phylum:Porifera

 Leucosolenia sp.

 Sycon sp.
 Euspongia sp.

Week 5: Phylum: Cnidaria (Coelentrata)
1. Class Hydrozoa
           Ex: Hydra sp                                                                                          

Week 6: Obelia sp.

2. Class : Scyphozoa(Scyphomedusae)

                     Aurelia aurita 

Week 7: 
3. Class: Actinozoa

    A.Order: Alcyonaria (Octoradiata);

                 Alcyonium sp.:

    B. Order: Zoantharia (Hexaradiata)

                  Metridium sp. 
          Stony corals

         Family: faviidae

                       Favia sp.

          Family: Pocilloporidae

                      Stylophora sp.
          Family: Meandrinidae

                       Eusmilia sp.

Week 8: Phylum: platyhelminthes
              1/Class: Turbellaria

                         Planaria sp.

Week 9: Phylum: Platyhelminthes

               2/class: Trematode example;
                    Fasciola hepatica; Schistosoma sp.; Fasciolopsis buski; and   

                   Paragonimus westermani.

Week 10: Phylum: Platyhelminthes

               3/ Class: Cestoda, example; Taenia saginata; Taenia solium

Week 11: Phylum: Nemathelminthes

             1. Order: Ascaridida, example; Ascaris lumbricoides (Abdomen snake)

             2. Order: Oxyurida, example; Enterobius vermicularis (Pinworm)
Week 12: Phylum: Annelida (segmented worm)
1. Class: polychaeta

              Nereis virens

2. Class: Oligochaeta

             Lumbricus terrestris
3. Class : Hirudinea

                Hirudo medicinalis
Week13: Phylum: Arthropoda

     1. Class: Crustacea, example; Crayfish, Crab, Copepod, Daphnia, and Shrimp

Week14: Phylum: Arthropoda

3. Class: Arachnida, example; Spiders, Scorpion, Mites and Ticks.

           Limulus sp.

Week15: Phylum: Arthropoda

        3. Class: Insect, example; Pediculus humanus, Locust

        4. Class: Chilopoda, example; Scolopendra sp.

        5. Class: Diplopoda, example; Julus sp.
Week16: Phylum:Mollusca

         1. Class: Amphineura, example; Chiton sp.

         2. Class: Scaphopoda, example; Dentalium entale
         3. Class: Gastropoda, example; snail, slugs, whelks, conch

Week17: Phylum:Mollusca

       4. Class: Cephalopoda, example; squids, cuttlefishes, octopods, nautili

       5. Class: Pelecypoda, example; clams, mussels, oysters, scallops
Week18: Phylum: Echinodermata

           1. Class: Asteroidea, example; Asterias sp. (sea star)

           2. Class: Ophiuroidea, example; Ophiura sp. (sea serpent)

Week19: Phylum: Echinodermata

          3. Class: Echinoidea, example; Arbacia sp. (sea urchin)

          4. Class: Holothuroidea, example; Cucumaria sp. (sea cucumber)

 Week20: Phylum: Echinodermata 

         5. Class: Crinoidea, example; Antedon sp. (sea lily)

	Berivan
Assad      Latef

Note: 
1. Every lab. takes 2 hrs.

2. In each lecture we talking about most characters that related to invertebrates’ part including (taxonomic classification-morphology- life cycle… etc)



	 18. Examination examples:

Q./ Diagnose the given sample / or slide.

1. Count other species

2. Name of Disease that causes this invertebrate

3. Draw and label

4. Type of movement

5. What are differences between the nearest species?

6. Write habitat of invertebrate

7. Name of this plate (life cycle) and indicate the point parts

8. Write the common name of it

9. Write treatment of this invertebrate

10. Classify this invertebrate
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