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ﻓﺎﻋﻠﻴﺔ اﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ ﰲ اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ :دراﺳﺔ ﻣﺮاﺟﻌﺔ ﺟﺪﻟﻴﺔ
ﳌﺘﻄﻠﺒﺎت اﳌﻮارد

Effectiveness of Knowledge Acquisition in Medical Education: An
argumentative literature review of the resources’s requirements

اﻟﺨﻠﻔﻴﺔ و اﻟﻬﺪف :ﻳﻌﺘﻤﺪ اﻷﺳﺎس اﻻﻗﺘﺼﺎدي و اﳌﻴﺰة اﻟﺘﻨﺎﻓﺴﻴﺔ ﳌﻨﻈ ت اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ
ﻋﲆ اﻋﺘ دﻫﺎ ﻋﲆ اﳌﻌﺮﻓﺔ و اﻹدارة اﻟﻔﻌﺎﻟﺔ .ﺗﺘﻀﻤﻦ إدارة اﳌﻌﺮﻓﺔ ) (KMاﻟﺠﻬﺎت اﳌﱰاﺑﻄﺔ
ﻫﯽ :اﻛﺘﺴﺎب ،ﺗﻨﻈﻴﻢ ،ﻧﻘﻞ ،ﺗﻄﺒﻴﻖ و إﻧﺘﺎج اﳌﻌﺮﻓﻪ .ﰲ اﳌﺆﺳﺴﺎت اﻟﺘﻌﻠﻴﻤﻴﺔ ،ﻳﻌﺪ اﻛﺘﺴﺎب
اﳌﻌﺮﻓﺔ ﻗﻀﻴﺔ أﺳﺎﺳﻴﺔ ﺧﺎﺻﺔ ﺑﺎﻟﻨﺴﺒﺔ ﳌﺴﺆوﱄ ﺗﻄﻮﻳﺮ اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ .ﻣﺼﺎدر اﳌﻌﺮﻓﺔ و
ﻣﺴﺘﺨﺪﻣﻴﻬﺎ ﻫ اﻟﻌﺎﻣﻼن اﻟﺮﺋﻴﺴﻴﺎن اﳌﺆﺛﺮان ﰲ اﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ اﻟﻄﺒﻴﺔ.
اﻟﻄﺮﻳﻘﺔ :اﻟﻄﺮﻳﻘﺔ اﳌﺴﺘﺨﺪﻣﺔ ﰲ ﻫﺬه اﻟﺪراﺳﺔ ﮐﺎﻧﺖ ﻫﻲ "ﻣﺮاﺟﻌﻪ ﺗﻔﮑﯿﺮﯾﻪ ﻓﯽ اﻻدﺑﯿﺎت
اﻟﺨﻠﻔﻴﺔ" .ﺗﺘﻀﻤﻦ ﻣﻮارد اﻟﺒﺤﺚ ﻗﻮاﻋﺪ ﺑﻴﺎﻧﺎت  PubMedو  Google Scholarو اﻟﻜﻠ ت
اﻟﺮﺋﻴﺴﻴﺔ اﻟﺘﻲ ﺗﻢ اﻟﺒﺤﺚ ﻋﻨﻬﺎ ﺗﻀﻤﻨﺖ ﻣﺼﻄﻠﺤﺎت "اداره اﻟﺘﻌﻠﯿﻢ و اﳌﻌﺮﻓﺔ اﻟﻄﺒﻴﺔ ،اﻟﺮﻋﺎﻳﺔ
اﻟﺼﺤﻴﺔ و اﻟﻄﺐ" .ﻣﻌﺎﻳ اﻟﺘﻀﻤ ﻛﺎﻧﺖ :ﻣﻘﺎﻻت ﻃﺒﻴﺔ ﺣﻘﻴﻘﻴﺔ ﺑﺎﻟﻠﻐﺔ اﻹﻧﺠﻠﻴﺰﻳﺔ و
اﻟﻔﺎرﺳﻴﺔ ﻧُﴩت ﰲ اﻟﺨﻤﺴ ﻋﺎ ًﻣﺎ اﳌﺎﺿﻴﺔ .ﻛﺎﻧﺖ ﻣﻌﺎﻳ اﻻﺳﺘﺒﻌﺎد ﻫﻲ اﳌﻘﺎﻻت اﳌﻜﺘﻮﺑﺔ
ﺑﻠﻐﺎت أﺧﺮى ﻏ اﻹﻧﺠﻠﻴﺰﻳﺔ و اﻟﻔﺎرﺳﻴﺔ و ﻣﻘﺎﻻت ﻻ ﻋﻼﻗﺔ ﻟﻬﺎ ﺑﺎﻟﻌﻠﻮم اﻟﻄﺒﻴﺔ و أوراق
اﳌﺆ ﺮات و اﻷوراق ﻏ اﻷﺻﻠﻴﺔ .ﺗﺸﻤﻞ أﺳﺌﻠﺔ اﻟﺪراﺳﺔ اﳌﻜﻮﻧﺎت اﻟﺜﻼﺛﺔ ﻟﻠﻤﺴﺘﻮدﻋﺎت و
اﳌﺤﺘﻮى و ﺗﻜﻨﻮﻟﻮﺟﻴﺎ اﳌﻌﻠﻮﻣﺎت و اﻻﺗﺼﺎﻻت ﻋﲆ اﻟﻨﺤﻮ اﻟﺘﺎﱄ (۱ :ﻣﺎ ﻫﻲ ﻣﺘﻄﻠﺒﺎت
"ﻣﺴﺘﻮدﻋﺎت اﳌﻌﺮﻓﺔ اﻟﻄﺒﻴﺔ" ﻻﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ اﳌﺜﲆ؟  (۲ﻣﺎ ﻫﻲ ﻣﺘﻄﻠﺒﺎت "ﻣﺤﺘﻮى اﳌﻌﺮﻓﺔ
اﻟﻄﺒﻴﺔ" ﻻﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ اﻷﻣﺜﻞ؟ و  (۳ﻣﺎ ﻫﻲ ﻣﺘﻄﻠﺒﺎت "ﺗﻜﻨﻮﻟﻮﺟﻴﺎ اﳌﻌﻠﻮﻣﺎت و
اﻻﺗﺼﺎﻻت" ﻻﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ اﻷﻣﺜﻞ؟
اﻟﻨﺘﺎﺋﺞ :ﻣﻦ ﺧﻼل اﻟﱰﻛﻴﺰ ﻋﲆ ﻣﺼﺎدر اﳌﻌﺮﻓﺔ و ﻣﻜﻮﻧﺎﺗﻬﺎ )اﳌﺴﺘﻮدﻋﺎت  ،و اﳌﺤﺘﻮى  ،و
ﺗﻜﻨﻮﻟﻮﺟﻴﺎ اﳌﻌﻠﻮﻣﺎت و اﻻﺗﺼﺎﻻت(  ،ﺗﻢ وﺻﻒ ﻣﺒﺎدئ اﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ ﰲ اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ
و ﺗﻠﺨﻴﺼﻬﺎ ﺑﺎﺳﺘﺨﺪام ﻃﺮﻳﻘﺔ " ﻣﺮاﺟﻌﻪ ﺗﻔﻜ ﯾﻪ ﰲ اﻻدﺑﯿﺎت اﻟﺨﻠﻔﻴﺔ".
اﻟﺨﻼﺻﺔ :ﺑﺎﻟﻨﻈﺮ إﱃ اﻟﺪور اﻷﺳﺎﳼ ﻟﻠﺠﺎﻣﻌﺎت اﻟﻄﺒﻴﺔ ﰲ ﺗﻄﻮﻳﺮ اﳌﻌﺮﻓﺔ اﻟﻄﺒﻴﺔ و اﳌ رﺳﺔ
ﻣﻦ ﻧﺎﺣﻴﺔ  ،و أﻫﻤﻴﺔ اﻷﻧﺸﻄﺔ اﳌﺒﺘﻜﺮة و اﻟﻘﺎ ﺔ ﻋﲆ اﳌﻌﺮﻓﺔ ﻣﻦ ﻧﺎﺣﻴﺔ أﺧﺮى  ،ﻳﺠﺐ أن
ﺗﺴﺘﻔﻴﺪ ﻫﺬه اﻟﺠﺎﻣﻌﺎت ﺑﺎﺳﺘﻤﺮار ﻣﻦ ﻧﺘﺎﺋﺞ ﻣﺠﺎﻻت اﻟﻌﻠﻮم اﻟﻄﺒﻴﺔ اﳌﺨﺘﻠﻔﺔ ﰲ ﺗﺪرﻳﺐ
ﻃﻼب اﻟﻄﺐ .ﻜﻦ اﻻﻛﺘﺴﺎب و إدارة اﳌﻌﺮﻓﺔ و اﻟﺘﻘﻨﻴﺎت اﻟﻄﺒﻴﺔ اﻟﺤﺪﻳﺜﺔ أن ﻳﺴﺎﻋﺪ أﺳﺎﺗﺬة
اﻟﻄﺐ و اﻟﻄﻼب ﻋﲆ ﻓﺤﺺ ﻣﺤﺘﻮﻳﺎت اﳌﻨﺎﻫﺞ اﻟﺪراﺳﻴﺔ ﻓﻴ ﻳﺘﻌﻠﻖ ﺑﺎﻟﺘﻄﻮرات
اﻟﺘﻜﻨﻮﻟﻮﺟﻴﺔ اﻟﺤﺪﻳﺜﺔ و أﺳﺎﻟﻴﺐ اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ .ﺳﺘﺆدي ﻫﺬه اﻟﻌﻤﻠﻴﺎت أﻳﻀً ﺎ إﱃ ﺗﻄﻮرات
و ﺗﻐﻴ ات ﻣﻔﯿﺪه ﰲ اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ.
اﻟﻜﻠ ت اﳌﻔﺘﺎﺣﻴﺔ :اﻛﺘﺴﺎب اﳌﻌﺮﻓﺔ  ،ﻣﺼﺎدر اﳌﻌﺮﻓﺔ  ،اﻟﺘﻌﻠﻴﻢ اﻟﻄﺒﻲ

Background: The economic foundation and competitive advantage of
medical organizations depend on their reliance on knowledge and its
effective management. Knowledge Management (KM) consists of
interconnected processes developed for acquiring, organizing, transferring,
applying, and reproducing knowledge. Knowledge acquisition is a
fundamental issue in educational organizations, especially in those
responsible for medical education development. Knowledge resources and
users are two major factors affecting the acquisition of medical knowledge.
Methods: Argumentative literature review is used in this study. The Search
sources include PubMed and Google Scholar databases. The keywords for the
search terms included "Knowledge management and medical education,
healthcare and medicine. Inclusion criteria were: English and Persian
language papers, Original published papers, Medical-focused articles and
Articles published in the last fifty years. Exclusion criteria were: Articles written
in languages other than English and Persian, Articles not related to the medical
sciences and Conference and non-original papers. The study questions
)focuses on three components: repositories, content and ICT, including: 1
What are the requirements of medical “knowledge repositories” for optimal
knowledge acquisition?, 2) What are the requirements of medical “knowledge
”content” for optimal knowledge acquisition?, And 3) what are the” ICT
?requirements for optimal knowledge acquisition
Results: Argumentative review of literature describe and summarize the
principles of knowledge acquisition in medical education, focusing on
knowledge resources and its components including: repositories, content,
and Information and Communication Technology.
Conclusion: Considering the fundamental role of medical universities in the
development of medical knowledge and practice on one hand, and the
importance of innovative and knowledge-based activities on the other hand,
these universities should constantly benefit from the findings of different areas of
medical science in training medical students. The acquisition and management
of modern medical knowledge and techniques can help medical professors and
students examine curriculum contents with respect to modern technological
developments and medical education approaches. These processes would also
lead to constructive developments and changes in medical education.
Keywords: Knowledge Acquisition, Knowledge Resources, Medical Education
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زﻣﯿﻨﻪ و ﻫﺪف :ﺑﻨﯿﺎن اﻗﺘﺼﺎدي و ﻣﺰﯾﺖ رﻗﺎﺑﺘﯽ ﺳﺎزﻣﺎﻧﻬﺎي آﻣﻮزش ﭘﺰﺷﮑﯽ ﺑﻪ ﻣﯿﺰان اﺗﮑﺎ
آﻧﻬﺎ ﺑﻪ داﻧﺶ و ﻣﺪﯾﺮﯾﺖ ﻣﺆﺛﺮ آن ﺑﺴﺘﮕﯽ دارد .ﻣﺪﯾﺮﯾﺖ داﻧﺶ ﺷﺎﻣﻞ ﻓﺮاﯾﻨﺪﻫﺎي ﺑﻬﻢ ﭘﯿﻮﺳﺘﻪ
اﮐﺘﺴﺎب ،ﺳﺎزﻣﺎﻧﺪﻫﯽ ،اﻧﺘﻘﺎل ،ﮐﺎرﺑﺮد و ﺗﻮﻟﯿﺪ داﻧﺶ اﺳﺖ .در ﺳﺎزﻣﺎن ﻫﺎي آﻣﻮزﺷﯽ اﮐﺘﺴﺎب
داﻧﺶ ﺑﻪ وﯾﮋه ﺑﺮاي ﻣﺘﻮﻟﯿﺎن ﺗﻮﺳﻌﻪ آﻣﻮزش ﭘﺰﺷﮑﯽ ،ﻣﻮﺿﻮﻋﯽ ﺑﻨﯿﺎدﯾﻦ ﻣﺤﺴﻮب ﻣﯿﺸﻮد .ﻣﻨﺎﺑﻊ
داﻧﺶ و ﮐﺎرﺑﺮان دو ﻋﺎﻣﻞ اﺻﻠﯽ ﻣﺆﺛﺮ در اﮐﺘﺴﺎب داﻧﺶ ﭘﺰﺷﮑﯽ ﻫﺴﺘﻨﺪ.
روش :روش ﻣﻮرد اﺳﺘﻔﺎده در اﯾﻦ ﻣﻄﺎﻟﻌﻪ از ﻧﻮع "ﻣﺮور اﺳﺘﺪﻻﻟﯽ ﭘﯿﺸﯿﻨﻪ"ﻣﯽ ﺑﺎﺷﺪ .ﻣﻨﺎﺑﻊ
ﺟﺴﺘﺠﻮ ﺷﺎﻣﻞ ﭘﺎﯾﮕﺎه داده ﻫﺎي ﭘﺎﺑﻤﺪ ) (PubMedو ﮔﻮﮔﻞ اﺳﮑﺎﻟﺮ )(Google Scholar
اﺳﺖ .ﮐﻠﻤﺎت ﮐﻠﯿﺪي ﻣﻮرد ﺟﺴﺘﺠﻮ ﻣﺸﺘﻤﻞ ﺑﺮ اﺻﻄﻼﺣﺎت "ﻣﺪﯾﺮﯾﺖ داﻧﺶ و آﻣﻮزش ﭘﺰﺷﮑﯽ
 ،ﻣﺮاﻗﺒﺖ ﻫﺎي ﺑﻬﺪاﺷﺘﯽ و ﭘﺰﺷﮑﯽ" ﺑﻮد .ﻣﻌﯿﺎرﻫﺎي ورود ﺑﻪ ﻣﻄﺎﻟﻌﻪ ﻋﺒﺎرت ﺑﻮدﻧﺪ از :ﻣﻘﺎﻻت
اﻧﮕﻠﯿﺴﯽ و ﻓﺎرﺳﯽ اﺻﯿﻞ ﺑﺎ ﻣﺤﻮرﯾﺖ ﭘﺰﺷﮑﯽ ﮐﻪ در ﭘﻨﺠﺎه ﺳﺎل ﮔﺬﺷﺘﻪ ﻣﻨﺘﺸﺮ ﺷﺪه اﺳﺖ.
ﻣﻌﯿﺎرﻫﺎي ﺧﺮوج از ﻣﻄﺎﻟﻌﻪ ﻋﺒﺎرت ﺑﻮدﻧﺪ از ﻣﻘﺎﻻﺗﯽ ﮐﻪ ﺑﻪ زﺑﺎﻧﻬﺎي دﯾﮕﺮي ﻏﯿﺮ از اﻧﮕﻠﯿﺴﯽ و
ﻓﺎرﺳﯽ ﻧﮕﺎﺷﺘﻪ ﺷﺪه اﻧﺪ  ،ﻣﻘﺎﻻت ﺑﯽ ارﺗﺒﺎط ﺑﺎ ﻋﻠﻮم ﭘﺰﺷﮑﯽ ،ﻣﻘﺎﻻت ﮐﻨﻔﺮاﻧﺴﯽ و ﻣﻘﺎﻻت ﻏﯿﺮ
اﺻﯿﻞ  .ﺳﺆاﻻت ﻣﻄﺎﻟﻌﻪ ﺷﺎﻣﻞ ﺳﻪ ﻣﺆﻟﻔﻪ ﻣﺨﺎزن  ،ﻣﺤﺘﻮا و  ICTﺑﻪ ﺷﺮح زﯾﺮ اﺳﺖ (1 :اﻟﺰاﻣﺎت
"ﻣﺨﺎزن داﻧﺶ ﭘﺰﺷﮑﯽ" ﺑﺮاي ﮐﺴﺐ ﺑﻬﯿﻨﻪ داﻧﺶ ﭼﯿﺴﺖ؟  (2اﻟﺰاﻣﺎت "ﻣﺤﺘﻮاي داﻧﺶ ﭘﺰﺷﮑﯽ"
ﺑﺮاي ﮐﺴﺐ ﺑﻬﯿﻨﻪ داﻧﺶ ﭼﯿﺴﺖ؟ و  (3اﻟﺰاﻣﺎت " "ICTﺑﺮاي ﮐﺴﺐ ﺑﻬﯿﻨﻪ داﻧﺶ ﭼﯿﺴﺖ؟
ﯾﺎﻓﺘﻪ ﻫﺎ :ﺑﺎ ﺗﻤﺮﮐﺰ ﺑﺮ روي ﻣﻨﺎﺑﻊ داﻧﺶ و ﻣﺆﻟﻔﻪ ﻫﺎي آن )ﻣﺨﺎزن  ،ﻣﺤﺘﻮا  ،و ﻓﻨﺎوري
اﻃﻼﻋﺎت و ارﺗﺒﺎﻃﺎت(  ،اﺻﻮل اﮐﺘﺴﺎب داﻧﺶ در آﻣﻮزش ﭘﺰﺷﮑﯽ ،ﺑﺎ اﺳﺘﻔﺎده از روش "ﻣﺮور
اﺳﺘﺪﻻﻟﯽ ﭘﯿﺸﯿﻨﻪ" ﺗﻮﺻﯿﻒ و ﺗﻠﺨﯿﺺ ﮔﺮدﯾﺪه اﺳﺖ.
ﻧﺘﯿﺠﻪ ﮔﯿﺮي :ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻧﻘﺶ ﺑﻨﯿﺎدﯾﻦ داﻧﺸﮕﺎﻫﻬﺎي ﻋﻠﻮم ﭘﺰﺷﮑﯽ در ﺗﻮﺳﻌﻪ داﻧﺶ و ﻋﻤﻞ
ﭘﺰﺷﮑﯽ از ﯾﮏ ﺳﻮ و اﻫﻤﯿﺖ ﻓﻌﺎﻟﯿﺘﻬﺎي ﻧﻮآوراﻧﻪ و داﻧﺶ ﺑﻨﯿﺎن از ﺳﻮي دﯾﮕﺮ داﻧﺸﮕﺎﻫﻬﺎ ﺑﺎﯾﺪ
در آﻣﻮزش داﻧﺸﺠﻮﯾﺎن ﭘﺰﺷﮑﯽ داﺋﻤﺎً از ﯾﺎﻓﺘﻪ ﻫﺎي ﺣﻮزه ﻫﺎي ﻣﺨﺘﻠﻒ ﻋﻠﻮم ﭘﺰﺷﮑﯽ ﺑﻬﺮه
ﺑﺮداري ﻧﻤﺎﯾﻨﺪ .اﮐﺘﺴﺎب و ﻣﺪﯾﺮﯾﺖ داﻧﺶ و ﻓﻨﻮن ﻧﻮﯾﻦ ﭘﺰﺷﮑﯽ ﻣﯽ ﺗﻮاﻧﺪ ﺑﻪ اﺳﺎﺗﯿﺪ ﭘﺰﺷﮑﯽ و
داﻧﺸﺠﻮﯾﺎن ﮐﻤﮏ ﮐﻨﺪ ﺗﺎ ﻣﺤﺘﻮي ﺑﺮﻧﺎﻣﻪ درﺳﯽ را ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﭘﯿﺸﺮﻓﺖ ﻫﺎي ﻓﻦ آوري ﻣﺪرن
و روﯾﮑﺮدﻫﺎي آﻣﻮزش ﭘﺰﺷﮑﯽ ﺑﺮرﺳﯽ ﮐﻨﻨﺪ .اﯾﻦ ﻓﺮاﯾﻨﺪﻫﺎ ﻫﻤﭽﻨﯿﻦ ﺑﻪ ﭘﯿﺸﺮﻓﺖ ﻫﺎي ﺳﺎزﻧﺪه
و ﺗﻐﯿﯿﺮ در آﻣﻮزش ﭘﺰﺷﮑﯽ ﻣﻨﺠﺮ ﻣﯽ ﺷﻮد.
واژه ﻫﺎي ﮐﻠﯿﺪي :اﮐﺘﺴﺎب داﻧﺶ ،ﻣﻨﺎﺑﻊ داﻧﺶ ،آﻣﻮزش ﭘﺰﺷﮑﯽ
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INTRODUCTION
A fundamental question raised in medical education studies
is “how knowledge is created and organized in doctors’
minds”. Most efforts made to answer this question have so
far been focused on teaching methods and techniques, basic
and clinical education approaches, or the integration of
illness scripts into encapsulated knowledge (1). However, by
applying the emergent concept of knowledge management
in other areas (such as trade, commerce, and services), the
above question can be answered with a new and different
approach. KM is “a set of principles, tools and practices that
enable people to share, translate and apply what they know
to create value and improve effectiveness”. In other words,
organizational KM includes “intertwined, regular, targeted,
and coherent socio-technical functions developed to
promote the absorption, acquisition, production,
organization, storage, retrieval, sharing, distribution,
transfer, use, development and assessment of experiences
and knowledge assets (tacit and explicit) for creating
competitive advantage and value added through improving
the quantity and quality of organizational decisions and
actions (at all levels), making changes to technical,
administrative, and structural strategies, and realizing wise
organization” (2). KM is considered a new management tool
that helps healthcare organizations effectively manage their
internal and external knowledge. Successful organizations
understand why they must manage knowledge, develop
plans to achieve their objective, and devote time and energy
to relevant activities (3). For the World Health Organization
(WHO), the main objective of KM is to fill the knowledge gap
between (and within) countries (4). Based on the above
definitions, there is a close connection between medical
education management and knowledge acquisition as a KM
process. In academic terms, medical education discipline
addresses the principles of learning and teaching in medical
sciences. Knowledge acquisition is based on anthropologicalsocial and technological issues aimed to extract and acquire
knowledge from intra/extra-organizational resources.
Knowledge resources (including medical information and
knowledge) are the main assets in the healthcare industry.
The main issue is that knowledge holders and recipients
must efficiently link information associated with various
disciplines in order to expand and distribute knowledge (5).
Today, with the increasing growth of access to e-resources
and cyberspace, these resources have become common tools
for education and knowledge acquisition. In medical
sciences taking advantage of this opportunity, which deals
with the lives of human beings, is of particular significance as
those involved in this area can rapidly disseminate relevant
information in the medical community through this platform.
To develop the acquisition of knowledge from e-resources
and get the maximum benefits of this method, necessary
infrastructures and standards must be provided, and the best
method must be selected and implemented (6). The most
important goal specified in medical education, especially in
medical curricula, is the acquisition of knowledge by
students; however, few studies and texts are available on the
principles of medical knowledge acquisition. The principles
______

of knowledge acquisition should focus on two general axes,
namely resources-content and user-situation. According to
Meyer’s Knowledge Management Life-Cycle Model (7),
resources and users are the two essential components of
knowledge acquisition in all organizations: knowledge
resources from which knowledge is absorbed and extracted,
and knowledge gainers who must absorb and capture the
knowledge. Therefore, the principles of knowledge
acquisition can be described in two categories: 1. those
related to the medical knowledge resources, and 2. those
related to the medical knowledge users. This article presents
definitions for organizational knowledge as well as
knowledge resources and specifies principles related to
medical knowledge resources and their constructive
outcomes for medical education.
Organizational Knowledge and its Resources
Without providing a proper definition of knowledge, it
would be difficult to manage and acquire it. Various
definitions of knowledge have been presented in different
articles and books. However, no consensus has so far been
reached on the nature of knowledge. Jones (8) believed that
no such consensus has been achieved even in the history of
mankind. According to Davenport and Prusak (1998: 5),
knowledge is a fluid mixture of framed experiences and
systemized values, information, and expert views that
provides a framework for evaluating and incorporating new
information and experiences (9). With regard to the
intertwined nature of knowledge and practice in medical
education, Milton (10) defined knowledge as the ability, skill
and expertise in manipulation, transfer, and creation of data,
information and ideas to perform tasks, make decisions, and
solve problems more skillfully.
In addition to proper perception of knowledge, deep
understanding of knowledge resources is also essential for
acquiring knowledge. Medical knowledge resources include
tangible and intangible resources in which knowledge is
stored. Tangible knowledge resources mainly consist of
explicit knowledge and information that can be retrieved and
acquired via knowledge repositories (libraries, databases,
etc.). However, a large amount of valuable medical
knowledge (which is mostly tacit) lies in intangible
resources; that is inside the minds of medical intellectuals
(specialists and experts). Educational systems should provide
students with this kind of knowledge.
METHODS
The argumentative literature review was used in this study.
Argumentative literature review, as the name implies,
examines literature selectively in order to support or refute
an argument, deeply imbedded assumption, or
philosophical problem already established in the literature.
It should be noted that a potential for bias is a major
shortcoming associated with argumentative literature
review (11). Argumentative literature review in
methodology of medicine studies was originally developed
and used by McCullough et al (12) for evaluating normative
literature. This method was also applied by Coleman (13) to
clarify what actually is meant epistemologically by African
______
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bioethics Vis a Vis, Western bioethics. Also, Rossitto and his
colleagues (14) illustrated Challenges and Promises for
Planning Future Clinical Research into Bacteriophage
Therapy against Pseudomonas aeruginosa in Cystic Fibrosis
by argumentative literature review.
The Search sources included PubMed and Google Scholar
databases. The keywords for the search terms included
"Knowledge management and medical education" and
Knowledge management and health. Inclusion criteria were:
1- English and Persian language papers, 2- Original published
papers, 3- Medical-focused articles, and 4- Articles published
in the last fifty years. Exclusion criteria were: 1) Articles
written in languages other than English and Persian, 2)
Articles not related to the medical sciences, and 3)
Conference and non-original papers. The study questions
focused on three components: repositories, content, and ICT
including: 1) What are the requirements of medical
“knowledge repositories” for optimal knowledge
acquisition?, 2) What are the requirements of medical
“knowledge content” for optimal knowledge acquisition?,
and 3) What are the” ICT” requirements for optimal
knowledge acquisition?.
RESULTS
Requirements for Knowledge Acquisition Resources:
In the discussion of medical knowledge resources,
researchers and authorities must take into account three
components of medical knowledge repositories, medical
knowledge content, and medical knowledge technology.
Experimental evidence has been used to confirm each of the
principles and arguments. Components: The sources of
medical knowledge, empirical principles and evidence
supporting it are summarized in Table 1. These components
and principles can be described as follows:
1. Medical Knowledge Repositories
In medical science universities, institutional repositories
contain numerous resources with different contents and
forms. The contents of these repositories may be fully
scientific or they may contain published or unpublished
management, educational, and research contents. The
medical knowledge repositories are used to store, protect
and provide access to scientific works of medical students
and researchers. An institutional repository is a database with
a set of services to collect, store, and index, protect, and
publish scientific research findings in digital formats (15).
According to Allard et al. (2005), these repositories collect
and store the intellectual output of universities and
organizations (16). Although several factors affect the
effectiveness of knowledge acquisition, powerful knowledge
repositories have a great potential in facilitating successful
knowledge acquisition. The following principles are essential
for the design and development of medical knowledge
repositories in accordance with the KM requirements:
1.1 Digitization of Contents: The institutional knowledge
repositories stored in medical universities contain written
and digital resources. Providing digital content along with
the use of suitable technology enables researchers to easily
search and retrieve knowledge. Therefore, all resources,
_______
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including written physical resources, should be converted
into searchable and retrievable digital resources. Besides
these benefits, provision of digital content also reduces
retrieval time and enables us to better manage costs.
According to Scott et al (2016), Benefits of digitized records
included: access from multiple locations, better prepared
ward rounds, improved inpatient handovers and an
improved timeline of patient events (17).
1.2 Accessibility and Searchability: Providing access to
institutional knowledge repositories through search engines
is very important; therefore, authorities should take into
account the indexability and accessibility of knowledge
resources available in institutional repositories of Iranian
medical science universities. Development of appropriate
indexing and searching processes significantly increases the
citation rates of open-access articles compared with
traditionally published articles (18). High citation rates
increase the impact factor of journals and their citation index.
In addition, accessibility can affect students’ motivation.
Based on the frustration–aggression hypothesis, when an
activity ends in failure, the motivation for performing that
activity is decreased. Successful access to information may
increase one’s motivation for searching and acquiring more
knowledge.
1.3 Elimination of Redundant Knowledge Repositories
(Organizational Agility): Inflated organizational memory
and knowledge repositories do not necessarily indicate
strong knowledge repositories, because in the knowledge
management discussion, it is very important to refine
knowledge and eliminate obsolete knowledge. According to
Dalkir (2013), it is necessary to understand which parts of
the knowledge base are unnecessary in order to sustain
competitive advantage and effectiveness (19). Today,
monitoring and enhancing the quality of knowledge is a
fundamental strategy in medical education. The changes
made to the higher education system around the world,
increases in community needs, progresses in knowledge, and
reforms applied to medical teaching approaches have forced
authorities of the world’s top medical schools to review and
revise medical education resources and curricula (20). Rapid
advances in science and technology and obsolescence of
previous findings and information highlight the need for
providing up-to-date knowledge to students. Many experts
have faced serious problems because of the rapid growth in
the volume of medical information. Students can be relieved
from going through huge amounts of bulky, non-classified
and non-scientific resources by providing them with
precisely planned curricula through identification and
selection of credible and up-to-date resources and books, the
study of which would in fact be a waste of time.
2. Medical Knowledge Content
The term content refers to all types of digital resources, such
as articles, reports, dissertations, newsletters, bulletins,
lectures, photos, research data, research projects, guides,
administrative reports, minutes, and even multimedia
resources. Some scholars have argued that content is the
most important systemic factor influencing the success of KM
systems (21). In the discussion of content management,
_______
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medical education authorities take into account the
following issues:
2.1 Comprehensiveness (paying attention to various types
of knowledge, especially tacit knowledge): Authorities must
simultaneously pay attention to clinical knowledge and
documented knowledge. More attention is paid to
documented knowledge in knowledge repositories. Today,
in medical education, an evidence-based medical practice
involves integrating individual clinical expertise with the best
clinical evidence available in systematic research, which
highlights the importance of comprehensiveness. According
to Sackett, good doctors use their individual clinical
expertise along with the best available external evidence,
because neither alone is sufficient. Without clinical expertise,
available clinical evidence may be ignored, or excellent
external evidence may be inapplicable to, or inappropriate
for a patient (22). Medical education systems should prepare
the ground for transferring the expert knowledge to young
medical practitioners and students. What is today transferred
as expert knowledge through internship is only part of
professors’ tacit knowledge. Along with paying attention to
the health of patients, physicians must pay attention to [and
raise their awareness about] the physical, mental and social
health, and vitality of community. Therefore, medical
knowledge should contain both explicit and tacit knowledge.
This principle refers to the comprehensiveness of
institutional knowledge. A major challenge facing medical
education is the accumulation of documented explicit
knowledge and ignoring tacit knowledge. As Stephen Henry,
Richard Zaner, and Robert Dittus explained in
their Academic Medicine article, evidence-based medicine
means something much more specific than the general
notion that "medical decisions should be based on the best,
most current information available" (23).This is due to the
fact that documented explicit knowledge can be organized
and stored far more easily and less costly than tacit
knowledge (i.e. the experiences of expert and skillful
physicians).
2.2 Different Content Formats: Formal medical education
repositories based in medical universities mostly share
written contents. This type of knowledge sharing mostly
focuses on a codified approach toward knowledge flow (24)
where the flow of personal knowledge is often neglected.
According to Boisot (25), codified knowledge can be more
easily organized and distributed; however, today,
technological advancements have enabled us to organize and
share a large part of medical knowledge and experiences
through the content of educational videos, podcasts,
lectures, etc. Studies showed that new content formats
developed via new technologies (such as podcasts) are
welcomed in academic settings (26-27). The use of various
formats for knowledge transfer enhances creativity and
flexibility in educational systems. Besides books, journals
and theoretical knowledge, medical knowledge repositories
should also cover tacit knowledge and skills through modern
educational materials. However, according to Wyatt, few
studies have addressed tacit KM techniques in healthcare
industry (28).
2.3 Human Unity in Medical Science: Extreme
___________

specialization is a detrimental agent in medical systems.
Bertalanffy (29) was the first to raise the discussion of systems
thinking in biology. A human being must first be considered
as a system and in medical science, the knowledge of all
relevant sub-systems - which have shaped various medical
specialties -, the comprehensive nature of the system, and the
relationships between various system elements should be
taken into account during diagnosis and treatment
procedures. Some studies (30) indicated that extreme
specialization can increase the number of medical errors.
Addressing human unity reduces medical errors and gives
doctors the deeper understanding of various aspects of a
disease and treatment outcomes.
2.4 Up-to-date Contents: New medical research areas, such
as nanotechnology and genetics, are growing at an
astonishing pace (31). Many issues are involved in the design
of sites and knowledge transfer technologies; however,
according to Kim et al. (32), the most important criterion for
evaluation of a site is the content of the site, which includes
information quality and accuracy. According to Towle, the
education system must be better able to respond to rapid
changes in the outside world and involve employers and
users of health services (33). Up-to-date content of a medical
education system helps it keep pace with new changes and
innovations. This issue also creates a balance between
medical knowledge and practice. In other words, young
doctors must be prepared to deal with new (technological
and clinical) medical issues in hospitals.
2.5 Validity and Reliability of Knowledge: Modern
advances in information technology have provided students
with rapid access to various sources of information and
knowledge; however, it is an essential issue to assess the
validity of scientific contents and claims. To assess the validity
of a document, the credibility of its knowledge sources, data
collection tools, research position, and generalizability of its
findings are examined. Scholars face many challenges when
assessing the content validity of documents, especially in the
case of digital and web-based contents. Some have
challenged the validity of these resources (34), and some
believe that these resources are ambiguous and contradictory
in terms of intervention, diagnosis, definitions, adverse
effects, risk factors, etc (35). In addition, different and
contradictory evaluations of medical records (36) highlight
the need for paying more attention to the credibility and
validity of acquired knowledge. In addition, due to the
growing penetration rate of technology in medical activities,
students should be aware of possible errors in measurement
devices. To enhance the credibility and validity of medical
knowledge, it is necessary to pay attention to quantity-based
knowledge, as well as qualitative research and
interpretations (37), which mainly contain valuable tacit
knowledge.
3. Information and Communication Technology (ICT)
Facilitating acquisition of medical knowledge is among the
most important educational goals of technology-based
medical education (38). The effectiveness and efficiency of
technology in the acquisition of knowledge depends on
many components including:
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3.1 Knowledge Categorization: Proper knowledge
categorization improves access to knowledge resources.
Target groups using knowledge should always be taken into
account when they organize and classify the knowledge
resources. As Milton (39) stated, the main motto of KM is to
provide the right knowledge in the right format, at the right
time and place, to the right people, i.e. those who need that
knowledge. For example, one may wonder why young
doctors have fewer clients (patients) in societies like Iran.
This is not due to their lack of knowledge, but people’s
hesitations about the transfer of medical experts’ tacit
knowledge to students. In addition, knowledge repositories
of medical universities may contain both general and specific
knowledge; however, as a result of scientific advances and
general knowledge development, a large part of “specific”
knowledge of the past is considered “general” in the present
time. This kind of knowledge should be properly
categorized. According to Whyte and Classen (40), a
desirable organizational memory should contain both
explicit and tacit knowledge; however, some tacit knowledge
is not practically considered as tacit. Proper knowledge
categorization improves access to relevant knowledge and
enhances time management as well as the effectiveness of the
KM system. According to Liao and Lee (2002), some data
mining (DM) methods rely on categorized data (41).
3.2 Monitoring and Managing Information Seeking
Behavior of Medical Students: Dawes and Sampson (2003)
conducted a study on information seeking behavior of
physicians and found that the most frequently used
information resource was written sources. Asking colleagues
was the second resource and database was the primary
resource only in one study. Factors including ease of access,
habit, reliability, high quality, speed, and applicability raise
the likelihood of a successful information seeking behavior.
The lack of time to search, huge amounts of information
materials, forgetfulness, the belief that there may be no
answer, and lack of urgency may interfere with the process
of seeking answers. Dawes and Sampson (2003) argued that
due to extensive changes to information seeking behavior [in
recent years], information need and information resources
must be further categorized. The accurate planning of
information delivery to physicians is essential to empower
them, keep them up-to-date, and facilitate the knowledge
transfer process (42).
3.3 Selecting the effective Technology Tailored to the
Desired Knowledge and Knowledge Acquisition Process:
Information technologies offer several knowledge delivery
services in the area of medical science. PubMed provides
more than29 million citations for medical literature
from MEDLINE and other relevant journals. Various
technologies (such as intranet, recovery engines, databases,
data mining, and SharePoint) have been developed for KM.
According to Dalkir (43), each of these technologies can be
used for certain KM processes. Content development and
management technologies that are effective in the acquisition
of tacit knowledge should be the focus of knowledge
acquisition processes.
3.4 Accepting and Managing Knowledge Acquisition
through Social Networks: Today, professional social
________
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networks are also important sources, especially for acquiring
tacit knowledge. There are many professional social
networks (e.g. Sermo, Doximity, DailyRound, and
WeMeduu.) aimed at sharing medical knowledge. Some of
these networks (such as the Student Doctors Network)
provide a good environment for medical students to acquire
and share knowledge and experience. Unlike structured
technologies, such as data repositories and databases, social
networks are not structured platforms. Structured
technologies use a fairly similar language; however,
according to Yeh et al. (44), it is difficult to transfer
knowledge from an expert (medical expert) to a computer,
because medical experts do not speak the same scientific
language. Studies showed that although there are many
challenges, social networks play a major role in medical
education and innovation (45,46).
3.5 Empowering Medical Students through IT Literacy:
Technology literacy is a very fundamental issue in medical
education. Technology and information literacy are two
major components of research literacy in education. They
help medical students develop their capabilities to acquire
knowledge and participate in medical projects (47).
Considering the growing impact of technology on content
and information management, it would be impossible to
effectively acquire knowledge in the absence of technology
literacy. Information literacy enables students to identify
information resources to acquire knowledge.
DISCUSSION
Knowledge resources are an important component of
knowledge management. The purpose of this review study
was to develop principles for medical knowledge resources.
Although there is some research on the subject of knowledge
resources, first of all, these studies are not focused on
medical knowledge sources and, secondly, they are not
comprehensive, and are highly dispersed and lack a
systematic view of the subject. This paper, while using the
subject literature as arguments to support the proposed
principles, provides a more comprehensive picture of the
principles of medical knowledge resources.
Various commercial and industrial organizations benefit
from KM; however, this issue has not been well addressed in
medical education. In this regard, authorities can benefit
from the experiences of commercial organizations and
companies. The use of KM [as a strategy] in health and
medical education can lead to education improvement and
medical service development. While many countries depend
largely on KM, the progress of KM usage in healthcare sector
of developing countries is not satisfactory. However, there is
a good prospect for KM in the health sector of developing
countries, if conscious efforts are made to apply it (48).
Although the role of KM in the health sector can be studied
from many aspects, few studies have focused its role in
transforming medical education and knowledge acquisition
practices.
Knowledge acquisition is among the most important KM
processes. It is also considered the main goal of the medical
education system. Therefore, modern education
management systems should utilize the findings of
___________
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Table 1. Knowledge resource requirements (claims) and implications for K acquisition (evidence)

Information and
Communication
Technology (ICT)

Medical Knowledge
Content

Medical Knowledge
Repositories

Components

Principles (Claim)

Evidence

Digitization of Contents

access to multiple locations, better prepared ward rounds, improved
inpatient handovers and an improved timeline of patient events (15)

Accessibility and Searchability

increases the citation rates (16)

Elimination of Redundant Knowledge
Repositories

Eliminating obsolete medical knowledge
Up-to-date knowledge acquisition and knowledge effectiveness
Keeping pace with the speed and flow of medical knowledge (17-18)

Comprehensiveness

Transferring expert knowledge and development of experience in medical
education (20-21)

Different Content Formats

various formats for knowledge transfer enhance creativity and flexibility
(24-26)

Human Unity in Medical Science

Extreme specialization can increase the number of medical errors (28).

Up-to-date Contents

responding to rapid changes in the outside world (31)

Validity and Reliability of Knowledge

There are challenges in the validity of resources (32-34).
Attention to quantity-based knowledge, as well as qualitative and
interpretations (35).

Knowledge Categorization

Some data mining methods, rely on categorized data (39.)

Monitoring and Managing Information
Seeking Behavior

Some Factors raise the likelihood of a successful information seeking
behavior (40).

Selecting the effective Technology

Each of technologies can be used for certain KM processes (41).

Accepting and Managing Knowledge
Acquisition through Social Networks

Social networks play a major role in medical education (43-44).

Empowering Medical Students through IT
Literacy

developing capabilities in knowledge acquiring (45)

knowledge management. According to Meyer & zack (49),
two basic components (user and resources) and their
interactions must be analyzed in the discussion of knowledge
acquisition. In the medical education system, students are
considered the users in the knowledge management system,
whose main purpose is to acquire knowledge. In medical
education, knowledge resources include tangible
(repositories) and intangible (the memory of medical
experts) resources. Developing students’ ability to search,
retrieve and learn, motivating them to acquire knowledge,
developing learning capacity, eliminating redundant and
obsolete medical knowledge, keeping pace with the speed of
knowledge transformations, transferring expert knowledge,
developing experience, reducing errors, filling the gap
between educational and clinical settings, and selecting the
right technology are among the outcomes of proper design
and development of knowledge resources in the medical
education system.
There are various methods for review studies, categorized by
scholars such as, Grant and Boot (50), Samnani et al. (51),
etc. Each research method has its limitations, of which this
research is not an exception. Although Argumentative Review
is a flexible, creative, and defensible way of selecting the
research literature to support the researcher's assumptions
or proposed principles, the selection of literature and its
background are limited to the principles proposed.
Therefore, a part of the valuable research literature might be
neglected. In other words, the proposed components and
principles are not necessarily limited to what is presented in

the article. Future researchers can help confirm and refine
the results with other research methods (such as
unstructured interviews, etc.). Furthermore, Effective
acquisition of knowledge can be prevented by several other
factors (such as motivation, ability, and culture), which were
not addressed in this study as it was mainly focused on
knowledge resources (repositories, content, and
technology). The factor known as “user” must be examined
in separate studies.
Given the fundamental importance of medical education
institutions in the production and development of medical
knowledge and practice on one hand, and the importance of
innovative and knowledge-based activities in medical
education on the other hand, these institutions must use
continuously the findings of various fields of Medical and
educational sciences. Findings and theories of knowledge
management can develop new medical techniques, and thus
help professors and medical students to examine the
curriculum according to the advances of modern technology
and medical education approaches. Applying knowledge
management findings will pave the way for constructive
advances and changes in medical education. In general, the
promotion of medical education system requires benefiting
from the findings of knowledge management in various
areas.
In general, the promotion of medical education system
requires benefiting from the findings of knowledge
management in various areas. Based on the findings of this
area, digitization of contents and the accessibility, perpetual
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accumulation, and agility of knowledge repositories should
be taken into consideration. In addition, issues such as
comprehensiveness of contents, tacit knowledge, production
and presentation of different contents in various formats, the
use of up-to-date contents, the validity and reliability of
knowledge, and regarding human beings as a system should
be considered in medical knowledge. Obviously,
development of knowledge acquisition process requires
proper categorization of knowledge, management of student
information seeking behavior, management of professional
social networks, application of proper technology tailored to
the specific knowledge, and acquisition and development of
information literacy.
Generally, this study considers three components of medical
knowledge resources (repository, content, and technology)
and proposes 13 principles. Following each proposed
principle, supporting arguments and empirical evidence are
also provided. The results of the study provide a
comprehensive and systematic knowledge of the sources of
medical knowledge and its principles. Simultaneous
attention to three components of repositories, content, and
technology can lead to the strengthening of knowledge
management systems and the development of medical
education as well as its effectiveness. In addition, the results
of the research and the proposed principles can assist
quantitative researchers in designing tools and measuring
these principles in medical education institutions.
Based on the findings of this area, digitization of contents
and the accessibility, perpetual accumulation, and agility of
knowledge repositories should be taken into consideration.

In addition, issues such as comprehensiveness of contents,
tacit knowledge, production and presentation of different
contents in various formats, the use of up-to-date contents,
the validity and reliability of knowledge, and regarding
human beings as a system should be considered in medical
knowledge. Obviously, development of knowledge
acquisition process requires proper categorization of
knowledge, management of student information seeking
behavior, management of professional social networks,
application of proper technology tailored to the specific
knowledge, and acquisition and development of information
literacy. Effective acquisition of knowledge can be prevented
by several other factors (such as motivation, ability, and
culture), which were not addressed in this study, as it was
mainly focused on knowledge resources (repositories,
content, and technology). The factor known as “user” must
be examined in a separate article.
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