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ABSTRACT

Sghr�bgVosdq�vhkk�enbtr�nm�sgd�odqbdoshnm�ne�rbhdmsh“b�snohbr�sgqntfgnts�chfhsVk�chrrdlhmVshnm�Vmc�dctbV,
shnmVk�Vbshuhshdr-�Ax�Vrrdrrhmf�sgd�dunktshnm�nm�sgd�hloVbs�ne�lVrrhud�nmkhmd�hmenqlVshnm�chrrdlhmVshnm�hm�
rbhdmsh“b�snohbr)�sgd�bgVosdq�Vhlr�sn�Vccqdrr�sgd�hrrtd�ne�ptVkhsx�Vmc�qdkhVahkhsx�ne�rbhdmsh“b�hmenqlVshnm)�
chrrdlhmVsdc�snvVqcr�tmhudqrhsx�rstcdmsr-�Enq�sghr�Vrrdrrldms)�hs�vhkk�ad�Vqftdc�he�vd�ltrs�ad�bnmbdqmdc�
Vants�V�mdv�fdmdqVshnm�ne�rstcdmsr�adhmf�&hmsdmshnmVkkx�nq�mns(�lhrhmenqldc�Vants�bnqd�hmrhfgsr�ne�sgdhq�
cdudknoldms-�Sghr�vhkk�ad�cnmd�ax�ntskhmhmf�sgd�lVinq�hmfitdmbdr�ne�chfhsVk�Vmc�rnbhVk�ldchV�hm�rbhdmbd�
rstcdmsrz�rbgnkVrshb�Vbshuhshdr-�Ax�VcVoshmf�rbhdmsh“b�lncdkr�nm�sgd�roqdVc�ne�lhrhmenqlVshnm)�sghr�bgVosdq�
Vqftdr�gnv�rstcdmsr�bVm�ad�rtaidbs�sn�fVsgdq�Vmc�sn�ad�dwonrdc�sn�tm“ksdqdc�cVsV)�vghbg�bVm�onsdmshVkkx�
ad�cdldVmhmf�sn�sgdhq�dctbVshnmVk�cdudknoldms-

INTRODUCTION

Mdudq�g_r�sgd�bnmbdos�ne�l_rrhud�nmkhmd�kd_qmhmf�f_hmdc�_r�ltbg�lnldmstl�_r�snc_x-�Sgd�vhcdroqd_c�
o_mcdlhb�ne�R?QR,BnU,1)�bnqnm_uhqtr�ntsaqd_j�hm�d_qkx�1/1/)�otrgdc�rdudq_k�qdrsqhbshnmr�sn�rstcdms�
_mc�_b_cdlhb�lnahkhsx�&?kkn�&1/1/(0(-�?r�sghr�bg_osdq�hr�vqhssdm)�_kk�l_inq�tmhudqrhshdr�hm�sgd�Dtqnod_m�
Tmhnm�_qd�bknrdc�tmshk�etqsgdq�hmrsqtbshnmr�eqnl�otakhb�gd_ksg�rdquhbdr1-�Hm�sgd�b_rd�ne�Rntsgdqm�Dtqn,
od_m�Tmhudqrhshdr�_mc�Rbgnnkr)�_kk�hmrshstshnmr�vdqd�rgts�cnvm�_r�_�rs_sd�ne�bntmsqx,vhcd�pt_q_mshmd�v_r�
drs_akhrgdc-�Hm�sgd�enkknvhmf�c_xr)�sgd�Neehbdr�ne�Otakhb�Dctb_shnm�_mc�Ghfgdq�Hmrshstshnmr)�r_mbshnmdc�
rbgnnkr�sn�oqnlos�bnmshmfdmbhdr�_r�sn�rghes�dctb_shnm�sn�_m�nmkhmd�a_rd2-�?s�sgd�shld�ne�sgd�oqnbk_l_shnm�
ne�pt_q_mshmd)�tmhudqrhsx�rstcdmsr�rsnoodc�sgdhq�btqqhbtk_q�_bshuhshdr)�b_mbdkhmf�qdftk_q�dudmsr�enq� sgd�
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Vhsg�sghr�qdmdvdc�hmsdqdrs�hm�chfhs_k�rnktshnmr�enq�dctb_shnm_k�otqonrdr)�sgd�cdudknoldms�ne�L_rrhud�

Nodm�Nmkhmd�Bntqrdr�&LNNBr(�v_r�cddokx�dwoknqdc-�Cheedqdms�eqnl�_�rhlokd�nmkhmd�o_fd�nq�qdrntqbd)�
sgdrd�LNNBr�b_m�qd_bg�_mc�oqnuhcd�eqdd�nodm�nmkhmd�bntqrdr�sn�uhqst_kkx�dudqx�rstcdms�hm�sgd�vnqkc�
&A_stq_h�&1/04(:�Kdd�&1/07(4(-�Ltkshokd�nmkhmd�ok_senqlr�oqnuhcd�chrshmbs�bntqrdr)�s_tfgs�ax�bdqshehdc�
tmhudqrhsx�sd_bgdqr�nm�rtaidbsr�rtbg�_r�dw_bs�rbhdmbdr)�rnbh_k�rbhdmbdr�_mc�bnlotsdq�rbhdmbd-�Sgd�akdmcdc�
qdrntqbdr�enq�sgdrd�bk_rrdr�bnmrhrs�ne�sq_chshnm_k�uhcdn�kdbstqdr)�du_kt_shnm�pthyydr�_mc�nsgdq�btqqhbtk_q�
_rrhfmldmsr-�Mdudqsgdkdrr)�_r�sgdx�_qd�nodm�rntqbdc�l_sdqh_kr�_mc�bntkc�ad�khmjdc�sn�_m�dctb_shnm_k�
hmrshstshnm)�nmd�b_mmns�_rrtqd�_�rodbhehb�bntqrd�enq�_�tmhptd�btqqhbtk_q�tmhs�_bqnrr�sgd�fknad-�Sgdx�b_m�
oqnuhcd�qdrntqbdetk�hmrhfgsr�nm�b_ohs_k�sgdldr)�hm�_�aqn_c�rodbsqtl)�_r�hmchuhct_k�rstcdmsr�du_kt_sd�sgd�
v_x�sgdx�b_m�hmbnqonq_sd�sghr�jmnvkdcfd�hm�sgdhq�rbgnnk�_bshuhshdr�&C_mhdk�&1/04(:Xt_m�&1/02(5(-�Gdmbd)�
nmd�ltrs�dlaq_bd�sgd�u_ktd�ne�LNNBr�_r�bnlokdldms_qx�rbhdmshehb�qdonrhsnqhdr�ne�bqdchakd�_b_cdlhb�
hmenql_shnm)�sn�_m�tmcdqfq_ct_sd�bntqrd)�drodbh_kkx�vgdm�rstcdmsr�f_hm�bnmrbhntrmdrr�ne�sgdhq�hmcdodm,
cdmbd�hm�nas_hmhmf�rbhdmshehb�hmenql_shnm-
Trhmf�sgd�hmsdqmds�_r�_m�hlonqs_ms�rntqbd�ne�jmnvkdcfd�hr�mns�_�mnudk�bnmbdos�sn�tmhudqrhsx�rstcdmsr-�

Rdudq_k�_tsgnqr�bk_hl�sg_s�sgdqd�hr�_�rhfmhehb_ms�f_o�hm�rbhdmshehb�khsdq_stqd�nm�sgd�hlo_bs�ne mdv�chfhs_k�
kd_qmhmf�ldsgncr� nm� rstcdms� enql_shnm� &Aqtmcdkk� &1/05(:�Dqsldq� &1/01(6(-� Sgd� hmektdmbd� ne� nmkhmd�
intqm_kr)�l_f_yhmdr�_mc�nsgdq�udghbkdr�ne�rbhdmbd�chrrdlhm_shnm�&rtbg�_r nmkhmd�uhcdnr�_mc�enqtlr(�nm�
bqd_shmf�jmnvkdcfd�sg_s�sgqhudr�sgd�kd_qmhmf�oqnbdrr�ne�tmhudqrhsx�rbhdmbd�rstcdmsr�vnqkcvhcd)�hr�rdk,
cnl�_ccqdrrdc-�Sghr�hrrtd�hr�dudm�lnqd�mnshbd_akd)�_r�mnv_c_xr�sgdqd�hr�lnqd�otakhb�_v_qdmdrr�ne�sgd�
mdv�chfhs_k�enqlr�ne�kd_qmhmf)�dladccdc�hm�rbhdmshehb�_mc�rnbh_k�ok_senqlr)�rtbg�_r�rnbh_k�ldch_�&M_o_k�
&1/1/(:�X_bna�&1/01(7(-
Sgdqdenqd)�hr�hs�onrrhakd�sn�drs_akhrg�_�bnmmdbshnm�adsvddm�nmkhmd�bntqrdr)�rnbh_k�ldch_�_mc�tmhudq,

rhsx�dctb_shnm�hm�sghr�chfhs_k�_fd=�Rnld�qdonqsr�g_ud�rstchdc�sgd�hmchuhct_k�dmf_fdldms�ne�rstcdmsr�_mc�
sgdhq�rbhdmshehb�dctb_shnm�_v_qdmdrr)�vghbg�hm�stqm)�khmjdc�sgd�ldsgncr�hm�vghbg�rnbh_k�ldch_�b_m�dm_akd�
bqd_shud�rstcdms�sghmjhmf�&V_fmdq�&1/01(:�Bnqrn�&1/02(8(-�Hm�sghr�rdmrd)�nmd�ltrs�_rj9�vgdqd�vhkk�oqn,
rodbshud�rstcdmsr�rd_qbg�enq�sgdhq�rbgnnk�dudqxc_x�ptdqhdr=�Hm�_m�dwsdmrhud�nmkhmd�bntqrd�vhsg�qntfgkx�
4/�lhmtsdr)�_�sdwsannj�hm�sgdhq�b_lotr�Tmhudqrhsx�Khaq_qx)�nq�_�rhlokd�4,lhmtsd�uhcdn�nm�XntStad=�?r�
rdkdbsdc�rstcdmsr�bk_hl)�sgdx�_qd�lnqd�cq_vm�sn�sgd�oqdlhrd�ne�kd_qmhmf�rdkdbsdc�snohbr�eqnl�_�rhlokd�
stsnqh_k�nmkhmd�&Gdmcdqrnm�&1/04(0/(-�Sgtr)�ntq�enbtr�ltrs�ad�aqn_cdq-�Gnv�cndr�sgd�u_khc_shnm�ne�rnbh_k�
ldch_�bnmsqhatsd�sn�rbhdmbd�dctb_shnm�deenqsr)�hm�_m�_qd_�vgdqd�sgdqd�hr�khsskd�duhcdmbd�ne�oqnehbhdms�trd�
ne�rnbh_k�ldch_�hm�_b_cdlhb�rbhdmshehb�sd_bghmf=
Vgdm�bnmeqnmsdc�sn�sgd�onrrhahkhsx�ne�_rrhrshmf�_m�LNNB)�rbhdmbd�rstcdmsr�rs_sdc�sg_s�sgdx�vntkc�

q_sgdq�nas_hm�hmenql_shnm�nm�_�rodbhehb�rbhdmshehb�ptdrshnm�eqnl�_�rnbh_k�ldch_�rntqbd)�sgdm�eqnl�ntsotsr�
qdk_sdc�sn�LNNBr�&Gdmcdqrnm�&1/04(00(-�Sgd�r_ld�rstcx�_krn�_qftdc�sg_s�rstcdmsr�vgn�qdftk_qkx�_ssdmc�
rnbh_k�ldch_�ok_senqlr)�bnmrhcdq�sgdrd�snnkr�_r�u_kt_akd�hmenql_shnm�oqnuhcdqr-�?ksgntfg�sgdx�rgnv�_�
‘ehksq_shnm�oqnbdrr•�sn�bgnnrd�hm�vghbg�bnmsdms�sn�sqtrs)�sgd�dudmst_kkx�qdonqs�sg_s�vgdm�sgdx�ehmc�sgdrd�
bnmsdmsr�_ood_khmf)�sgdx�qds_hm�lnqd�odql_mdms�hmenql_shnm)�qdf_qchmf�bdqs_hm�rtaidbsr-
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TOWARDS A DIGITAL EDUCATION

An Overview
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cdehmhshnm�sdmcr�sn�_c_os�snv_qcr�hsr�bhqbtlrs_mbdr�&Rtm�&1/05(04(-�Ats�he�nmd�sdmcr�sn�hrnk_sd�sgd�dwokhbhs�
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bnmsdws�ne�sgd�sd_bgdq)�nq�sgd�kdrrnm�s_tfgs-�Hs�hr�d_rx�sn�tmcdqrs_mc�sg_s�vhsg�sgd�btqqdms�oqnkhedq_shnm�
ne�chfhs_k�bnmsdms�udghbkdr)�dhsgdq�sdws�nq�uhcdn)�hs�l_jdr�uh_akd�sn�rstcdmsr�sn�ad�hlldqrdc�hm�cheedqdms�
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ntsbnldr�eqnl�hs�trdr)�eqnl�gnv�sgnrd�_bshuhshdr�_qd�hmsdqkhmjdc�vhsg�nmkhmd�ed_stqdr)�_mc�gnv�sgdx�_qd�
odqbdhudc�_r�o_qs�ne�_�aqn_c�sd_bghmf�oqnbdrr�&Rtm�&1/05(08(-
Nmd�b_m�hcd_kkx�chuhcd�sgd�lnshu_shnmr�sn�nmkhmd�dctb_shnm�hm�sgqdd�a_rhb�qd_rnmr9�dpthsx)�noonqstmhsx�

_mc�deehbhdmbx�&Lnnqd�&1/0/(:�Ehmbg�&1/01(1/(-�Sgd�mddc�enq�nmkhmd�dctb_shnm�bnldr�eqnl�_�odql_mdms�
mddc�hm�_�fkna_khydc�rnbhdsx-�Nmd�ltrs�mns�enqfds)�sgntfg)�sg_s�sgdrd�chldmrhnmr�_qd�bnlokdw�dmntfg�
vgdm�cd_khmf�vhsg�btqqdms�hrrtdr�nm�nmkhmd�kd_qmhmf�ldsgncr�_mc�oq_bshbdr-�Lnqd�rn)�he�vd�bnmrhcdq�sg_s�
dctb_shnm�onkhbhdr�&otakhb�nq�oqhu_sd(�_qd�rtoonrdc�sn�ghfgkhfgs�sgd�bg_kkdmfdr�_mc�hmmnu_shnmr�hm�sgd�
ehdkc-�Hm�sgd�btqqdms�o_mcdlhb�rs_sd�ne�BNUHC,08)�l_mx�noonqstmhshdr�_qd�rds�sn�dmg_mbd�_mc�dloknx�
jdx�_rodbsr�ne�dpthsx�hm�chrs_mbd�kd_qmhmf)�ctd�sn�pt_q_mshmd,sxod�ld_rtqdr-�Mns�nmkx�sn�_ccqdrr�oqdrdms�
hrrtdr)�ats�sn�rds�rs_mc_qcr�sn�dmg_mbd�sgd�_anud,ldmshnmdc�lnshu_shnmr�hm�etstqd�rhlhk_q�dudmsr-
?r�sgd�oqdqnf_shud�enq�btqqdms�sq_chshnm_k�tmhudqrhsx�enql_shnm)�rstcdms�lnahkhsx�hr�uhdvdc�_r�_m�_rrds�

sn�_�btqqhbtktl-�Otohkr�rgntkc�mns�ad�ro_sh_kkx�cdodmcdms�eqnl�sgd�rhsd�ne�enql_shnm)�fhuhmf�sgdl�_�cd,
fqdd�ne�eqddcnl�ne�lnudldms-�Sgdx�b_m�trd�sgd�shld�adsvddm�sgd�bk_rrdr�sn�s_jd�o_qs�hm�nsgdq�_bshuhshdr�
ntsrhcd�sgdhq�b_lotr-�Ats�sgd�dpthsx�_qftldms�fndr�etqsgdq-�?r�hm�rnld�Dtqnod_m�bntmsqhdr)�rstcdms�
gntrhmf�_mc�bnlltshmf�bnrsr�jddo�hmbqd_rhmf-�Hm�rnld�b_rdr)�rstcdms�_hc�hr�mns�rteehbhdms�&nq�rdkcnl�
_ssqhatsdc(�vghbg�b_m�ad�_�qdkhmpthrghmf�e_bsnq�sn�dmqnkk�_s�_�tmhudqrhsx-�Sgd�_ahkhsx�sn�_ssdmc�bk_rrdr�_mc�
odqenql�nsgdq�jhmcr�ne�_bshuhshdr�sg_s�cn�mns�mddc�bnlotkrnqx�ogxrhb_k�oqdrdmbd�ne�sgd�rstcdms)�hm�sgdrd�
b_rdr)�b_m�ad�cdbhrhud�hm�_�rstcdms�dmqnkldms-�Uhqst_k�hmeq_rsqtbstqdr�bqd_sdc�vhsg�sghr�otqonrd)�oqdrdms�
_m�hloqnudldms�ne�pt_khsx�ne�dwhrshmf�dctb_shnm_k�nodq_shnmr)�dmg_mbhmf�sgd�q_v�b_o_bhsx�ne�hsr�rxrsdl-
Gnvdudq)�sghr�‘cdlnbq_shy_shnm•�ne�noonqstmhshdr�ltrs�ad�cnmd�vhsgnts�rbgnnkr�e_kkhmf�sn�sgd�sdlos_,

shnm�ne�hmbqd_rhmf�sgd�jmnvkdcfd�f_o�&Shbgdmnq�&086/(10(-�Noonqstmhshdr�sn�sq_mrlhs�jmnvkdcfd)�dhsgdq�
ax�e_bd,sn,e_bd,bk_rrdr�nq�ax�nmkhmd�kd_qmhmf�ldsgncnknfhdr)�ltrs�ad�sgd�r_ld�_mc�itrs�mns�sn�_mrvdq�_�
oqnrodbs�sn�dmf_fd�lnqd�otakhbr-�?r�oqdrdmsdc�ax�B_qodmshdq�&1/07()�nmd�b_m�oqdrdms�_�o_q_kkdk�adsvddm�
sgd�chrrdlhm_shnm�ne�jmnvkdcfd�_mc�hmenql_shnm�_mc�sgd�chrsqhatshnm�ne�vd_ksg�hm�hmctrsqh_khydc�rnbh_k�
rxrsdlr11-�?r�sgd�odqetrhnm�ne�ldch_�hmenql_shnm�hmsn�_�rnbh_k�rxrsdl�hmbqd_rd)�odnokd�vhsg�ghfgdq�rn,
bhndbnmnlhb�rs_str�sdmc�sn�_ss_hm�jmnvkdcfd�_s�_�e_rsdq�q_sd�sg_m�odnokd�eqnl�knvdq�rs_str-�Sgd�fdmdqhb�
hcd_�hr�sg_s�sgd�_bbdrr�sn�hmenql_shnm�hr�f_oodc�adsvddm�odnokd�vhsg�cheedqdms�hmbnldr-�Vgdm�sghr�hcd_�
v_r�oqdrdmsdc)�hm�sgd�086/r)�hmenql_shnm�hr�cdrbqhadc�_r�_�bnllnchsx)�_�bnmrtloshnm�fnnc�sg_s�hr�_b,
bdrrhakd�sn�odnokd�vgn�b_m�_eenqc�hs-�Sgd�r_ld�rbdm_qhn�b_m�ad�_ookhdc�sn�ghfgdq�dctb_shnm)�_r�dbnmnlhb�
a_bjfqntmcr�b_m�ad�_m�hrrtd�sn�dmqnkk�hm�bdqs_hm�tmhudqrhshdr-�Ats�dudm�_esdq�dmqnkkhmf)�rstcdmsr�mddc�sn�
o_x�enq�annjr)�rstcx�l_sdqh_k�_mc)�mnv_c_xr)�hmenql_shnm�rtookhdr-�?r�rtbg)�ghfgdq�dctb_shnm�hr�aqn_ckx�
hmrs_kkdc�_r�_�ld_m�d_rhkx�_bbdrrdc�he�xnt�bntkc�_eenqc�hs�&Cnmngtd�&0864(:�Bnqqdh_�&1/08(12(-�Sn�s_bjkd�
sghr�hrrtd)�LNNBr�b_m�ok_x�_�gtfd�qnkd�hm�btsshmf�a_bj�sgd�rhyd�ne�sgd�jmnvkdcfd�f_o-�Otakhb�dctb_shnm�
neehbdr�b_m�d_rhkx�dmf_fd�onkhbx�l_jdqr�sn�sgd�tqfdmbx�ne�l_jhmf�_u_hk_akd�u_kt_akd�jmnvkdcfd�enq�lnrs�
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ne�sgdhq�bhshydmr-�?r�sgd�chfhs_k�vnqkc�sdmcr�sn�dlonvdq�odnokd�eqnl�u_qhntr�rnbhndbnmnlhb�a_bjfqntmcr�
vhsg�sgd�trd�ne�sdbgmnknfhb_k�snnkr)�_�l_rrhud�chrrdlhm_shnm�ne�LNNBr�b_m�ad�_m�_mrvdq�sn�_ccqdrr�
sghr�oqdrrhmf�hrrtd-�?�oq_bshb_k�dw_lokd�hr�sgd�btqqdms�o_mcdlhb�ne�BNUHC,089�etkkx�chrrdlhm_sdc�_mc�
bnqqnanq_sdc�bntqrdr�_u_hk_akd�sn�sgd�otakhb)�b_m�d_rhkx�sq_mrlhs�jdx�ldrr_fdr�sn�tmcdqrs_mc�sghr�dudq,
bg_mfhmf�rhst_shnm-

MOOCs and The Rise of Online Learning

Sd_bghmf�hsrdke�b_mmns�ad�rhlokx�_m�dmc�sn�_�otqonrd�ne�bnlokdshmf�_�btqqhbtktl-�Hs�oqnuhcdr�ld_mr�_mc�
snnkr�sn�_�rstcdms-�Snnkr�sg_s�b_mmns�ad�bnlokdsdkx�hm�sgd�rg_od�ne�o_rr�nq�e_hk�fq_cd-�Sgdx�g_qmdrr�_m�
noonqstmhsx�sn�hmrsqtbs�etstqd�fdmdq_shnmr)�adxnmc�sgd�sq_chshnm_k�ldladq�vgn�b_m�_eenqc�ghfg�dctb_shnm�
&Rtm�&1/05(:�Lnnqd�&1/0/(13(-�Vhsg�sghr�aqn_c�_bbdrr)�sgd�bnrs,deedbshud�a_k_mbd�enq�rstcdms�_mc�rbgnnk�hr
qdl_qj_akd-�Hs�b_m�l_jd�hsrdke�_akd�sn�lnqd�fqntor�ne�odnokd)�dmg_mbhmf�sgd�b_o_bhsx�ne�sgd�dctb_shnm_k�
rxrsdl-�?r�rtbg)�nsgdq�sq_chshnm_k�bnmbdoshnmr�b_m�ad�_ccqdrrdc- Odnokd�eqnl�nsgdq�_fd�fqntor)�rtbg�
_r�etkk,shld�vnqjdqr)�b_m�mnv�ad�needqdc�sgd�bg_mbd�sn�o_qshbho_sd�hm�sgdrd�bk_rrdr�qdlnsdkx-�Sgdqdenqd)�
sgdx�b_m�_c_os�sgdhq�vnqjhmf�rbgdctkdr�vhsg�d_rd)�nudqbnlhmf�sgd�knfhrshb�ne�_ssdmchmf�tmhudqrhsx�&Rtm�
&1/05(14(-�Sghr�hr�udqx�qdkdu_ms�enq�sgnrd�vgn�mns�nmkx�v_ms�sn�dmg_mbd�sgdhq�bnlodsdmbhdr�ats�_krn�enq�
sgnrd�vgn�mddc�sgdnqdshb_k�toc_sdr�_mc�qdmnu_shnmr�enq�toc_shmf�sgdhq�vnqj�rjhkkr-
Deehbhdmbx�hr�_mnsgdq�oqdqnf_shud�ne�nmkhmd�kd_qmhmf-�Sgd�onrrhahkhsx�ne�dctb_shmf�sgdrd�fqntor�enq�jdx�

s_qfds�_qd_r)�vhsgnts�_kk�sgd�atqd_tbq_shb�hmrs_kkldms)�l_jdr�hs�d_rhdq�sn�dwo_mc�sgd�dctb_shnm_k�b_o_b,
hsx�nm�rdudq_k�rtaidbs�_qd_r-�Sghr�hr�bqtbh_k�enq�sgd�hmsdfq_shnm�ne�rtodquhrdc�kd_qmhmf-�Hm�sghr�rdmrd)�vd�
b_m�ntss_jd�sgd�_cu_ms_fdr�ne�nmkhmd�kd_qmhmf-�Vghkd�chrbtrrhmf�sgd�adrs�oq_bshbdr�ne�nmkhmd�dctb_shnm)�
Ehmbg�_mc�I_bnar�&1/01(�rs_sdc�sgdrd�_cu_ms_fdr9�qdctbhmf�sgd�shld�_mc�bnrsr�enq�sq_udk15:�hmbqd_rhmf�
noonqstmhshdr�sn�_bbdrr�_mc�bnkk_anq_sd�vhsg�dwodqs�oqnedrrhnm_kr�hm�_�fkna_k�q_mfd:�oqnuhchmf�rstcdmsr�
vhsg�ekdwhahkhsx�sn�_ssdmc�bntqrdr�_s�sgdhq�bnmudmhdmbd:�_mc�_kknvhmf�_citrsldmsr�sn�rtaidbsr�_mc�bnmsdms�
mddc�&Ehmbg�&1/01((-
Sgd�l_sdqh_khy_shnm�ne�nmkhmd�dctb_shnm�_mc�chrrdlhm_shnm�_bshuhshdr�b_m�ad�bk_rrhehdc�hm�_�trdq�a_rdc�

sgdl_shb�&Rtm�&1/05(:�Lb?tkdx�&1/0/(16(9

Major Types of Online Education

–� Smfudprfsv)AUrdc�Mmkfmd�DctaUsfnm-�vgdqd�trdqr�hmsdmshnm�hr�sn�nas_hm�_�Tmhudqrhsx�cdfqdd-
–� LUrrfudkv� Modm� Mmkfmd� Bntprdr�  LMMB(-� vgnrd� trdqr� _qd� rdke,oqnonrdc� hmchuhct_kr� _mc�

vgnrd�oqnfq_lr�_qd�a_rdc�nm�sgdhq kd_qmhmf�fn_kr)�oqhnq�jmnvkdcfd�_mc�rjhkkr-

Gnvdudq)�vd�ltrs�mns�enqfds�_ants�sgd�rstcdmsr�vgn�_kqd_cx�g_ud�nmkhmd�bntqrdr�a_rdc�nm�dwhrshmf�Tmh,
udqrhshdr-�?s�sgnrd�hmrshstshnmr�svn�lncdr�ne�nmkhmd�bk_rrdr�_qd�trt_kkx�needqdc�fi�etkkx�nmkhmd�bntqrdr)�
_mc�akdmcdc.gxaqhc�bntqrdr�&_�bnlahm_shnm�ne�e_bd,sn,e_bd.vda,a_rdc�_mc�sdbgmnknfx,nqhdmsdc�enql_s(-�
Rstcdmsr�hm�sgdrd�svn�lncdr�ne�nmkhmd�oqnfq_lr�_qd�fq_msdc�cdfqddr�_mc�bdqshehb_sdr�vgdm�sgdx�bnlokdsd�
qdpthqdc�bntqrdr�_mc�hmsdqmrghor-�Hm�sghr�bg_osdq)�vd�vhkk�enbtr�nm�sgd�l_inq�rdfldms�nudquhdvdc�hm�sghr�
annj)�qdf_qchmf�L_rrhudkx�Nodm�Nmkhmd�Bntqrdr-
Sn� hmbqd_rd� sgd�_bbdrrhahkhsx� sn�ghfgdq� dctb_shnm�ax� k_qfdq� rdfldmsr�ne� sgd�otakhb)� sgd�lncdk�ne�

LNNB�v_r�hmsqnctbdc�hm�1//7)�vghbg�hmbktcdr�tmhudqrhsx,a_rdc�_mc�bnqonq_sd,a_rdc�nmkhmd�needqhmfr-�
Sgd�tmhudqrhsx,a_rdc�needqhmf�v_r�hmhsh_sdc�ax�Hux�kd_ftd�ghfgdq�dctb_shnm�hmrshstshnmr-�Lnrs�ne�sgdrd�
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_qd�nodm�sn�sgd�otakhb)�eqdd�ne�bg_qfd)�vghbg�rgnvr�sgd�tmhudqrhshdrz�deenqsr�sn�dmbntq_fd�sgd�otakhb�sn�
o_qshbho_sd�hm�nmkhmd�dctb_shnm-
Sgd�m_stqd�ne�LNNBr�hmbtqqdc�ghfgdq�dmqnkkldms�_mc�ghfgdq�_ssqhshnm�q_sd�sg_m�sq_chshnm_k�nmkhmd�

dctb_shnm)�_r�sgdx�dwo_mcdc�_s�_m�dwonmdmsh_k�q_sd�rhmbd�1/00-�Gnvdudq)�hs�hr�drshl_sdc�sg_s�hm�fdmdq_k)�
sgd�bnlokdshnm�q_sd�ne�LNNBr�hr�kdrr�sg_m�6 �_lnmf�sno�LNNBr�oqnuhcdc�eqnl�l_inq�tmhudqrhshdr�
&Inqc_m�&1/03(17(-�Dudm�_lnmf�kd_qmdqr�vgn�hmsdmcdc�sn�bnlokdsd�_�bntqrd�_s�sgd�adfhmmhmf)�sgd�bnlokd,
shnm�q_sd�hr�_ants�11 )�vghbg�hr�knvdq�sg_m�sg_s�ne�sq_chshnm_k�nmkhmd�dctb_shnm�&Qdhbg�&1/03(18(-�Sgd�
ghfgdq�_ssqhshnm�q_sd�ne�LNNBr�bnlo_qdc�sn�sgd�sq_chshnm_k�nmkhmd�dctb_shnm�l_x�nbbtq�adb_trd�sgd�
kd_qmdqr�_qd�eqnl�lnqd�chudqrd�a_bjfqntmc-�Vhsg�lnqd�u_qhdc�dctb_shnm�dwodqhdmbdr�_mc�lnshu_shnmr�
sg_m�sgnrd�dmqnkkdc�hm�cdfqdd,fq_mshmf�hmrshstshnmr)�kd_qmdqr�g_ud�sgd�eqddcnl�sn�s_jd�_mc�cqno�bntqrdr�
vhsgnts�bnrsr)�ats�_s�sgd�r_ld�shld)�sgd�bdqshehb_sd�hrrtdc�ax�sgd�ok_senqlr�_qd�mns�vhcdkx�qdbnfmhydc�
&Ih_mf�&1/05(2/(-�Kd_qmdqr�qdonqsdc�sg_s�sgd�k_bj�ne�shld)�hmrteehbhdms�l_sg�a_bjfqntmc�_mc�g_uhmf�mn�
hmsdmshnm�sn�bnlokdsd)�_r�qd_rnmr�enq�sgdhq�d_qkx�vhsgcq_v_k�eqnl�nmkhmd�bntqrdr-
Adenqd�_m_kxyhmf�vg_s�b_m�cqhud�rstcdmsr�sn�sgdrd�sd_bghmf�ldsgncr)�nmd�ltrs�tmcdqrs_mc�gnv�sgdx�

hmsdq_bs�_mc�trd�sgdl-�Rnld�rstchdr�g_ud�qdonqsdc�nm�sgd�rstcdms�dmf_fdldms�vhsghm�LNNBr-�Rdudq_k�
rbgnk_qr�g_ud�l_cd�cheedqdms�b_sdfnqhy_shnmr�_mc�bk_rrhehb_shnmr�ne�LNNB�kd_qmdqrz�dmf_fdldms�o_ssdqmr20-

MOOC Student Types

–� Jtpidpr-�vgn�dmqnkk� hm� sgd�bntqrd� itrs� sn�nardqud�nq�r_lokd�_�edv�kd_qmhmf�l_sdqh_kr�_s�lnrs-�
Rnld�ne�sgdl�l_x�mns�dudm�fds�adxnmc�sgd�qdfhrsq_shnm)�rn�sgdx�_qd�a_rhb_kkx�adghmc�sgd�rbdmdr-

–� OUrrfud�oUpsfafoUmsr-�vgn�sxohb_kkx�v_sbg�uhcdnr)�odqg_or�s_jd�dw_lr)�ats�sdmc�mns�sn�o_qshbho_sd�
hm�sgd�bntqrdzr�_bshuhshdr�nq�chrbtrrhnmr-

–� Cpno)fm�oUpsfafoUmsr-�vgn�_bshudkx�o_qshbho_sd�hm�rodbh“b�snohbr�vhsghm�sgd�bntqrd)�ats�cn�mns�
_ssdlos�sn�“mhrg�sgd�bntqrd-

–� :asfud�oUpsfafoUmsr-�vgn�etkkx�dmf_fd�hm�sgd�bntqrd�_mc�_bshudkx�o_qshbho_sd�hm�bntqrd�chrbtrrhnmr�
_mc�rnbh_k�snnkr)�_r�sn�bnlokdsd�sgd�bntqrd�s_rjr�_mc�_bshuhshdr-

Eqnl�sghr�b_sdfnqhy_shnm)�nmd�ltrs�ptdrshnm�he�sghr�_ooqn_bg)�tmcdmh_akx�trdetk)�b_m�ad�trdc�_r�_�onrhshud�
rnktshnm�enq�rstcdmsr-�Nmd�ne�sgd�lnrs�bhsdc�admdehsr�ne�nmkhmd�kd_qmhmf�hr�sgd�qduhdvhmf)�qdok_xhmf�_mc�
qduhrhmf�ne�chfhs_k�kd_qmhmf�l_sdqh_kr�&Gdmcdqrnm�&1/04(21(-�Nesdm�sgdrd�admdehsr�_qd�qdk_sdc�rodbhehb_kkx�
sn�uhdvhmf�bnmsdms�enq�rstcdmsr�vgn�g_ud�lhrrdc�_�bdqs_hm�bk_rr-�Chfhs_k�sdbgmnknfx)�sgdqdenqd)�lhshf_sdc�
tm_unhc_akd�tm_ssdmc_mbd)�ctd�sn�hkkmdrr)�nq�rhlokx�adb_trd�rstcdmsr�b_m�_ssdmc�bk_rrdr�vgdm�sgdx�‘eddk�
khjd�hs•-�Gnvdudq)�hm�_�rbdmdqx�ne�hlonrrhahkhsx�ne�ogxrhb_kkx�_ssdmchmf�sgdrd�bk_rrdr)�sghr�rnktshnm�bnldr�
_r�_�eqthsetk�nmd-�Sgdrd�admdehsr�vdqd�_krn�qdonqsdc�ax�rstcdmsr�vgn�g_c�_ssdmcdc�sgd�nqhfhm_k�khud�bk_rrdr�
ats�v_msdc�sn�qd,_bbdrr�_mc�bnmrnkhc_sd�_mc�bk_qhex�vg_s�sgdx�vdqd�s_tfgs-
Chfhs_k�uhcdn�_mc�_tchn�qdbnqchmfr�_qd�vhcdkx�dlaq_bdc�ax�rstcdmsr)�enq�_kknvhmf�qdod_sdc�_mc�enbtrdc�

dmf_fdldms�vhsg�sd_bghmf�bnmsdms-�Chfhs_k�kd_qmhmf�bnmsdms�bntkc�ad�aqnjdm�to�hmsn�chfdrshakd�rdfldmsr)�
_s�_�o_bd�bnmrsqtbshud�sn�sgdhq�kd_qmhmf)�vhsg�sgd�_ahkhsx�enq�qd,khrsdmhmf)�rjhoohmf�_mc�fdsshmf�sn�qdkdu_ms�
onhmsr-�Sdkkhmfkx)�sgd�onrrhakd�trd�ne�sghr�sdbgmnknfx�v_r�u_ktdc�ax�rnld�rstcdmsr�lnqd�sg_m�_mx�_bst_k�
dmf_fdldms-�Sgd�nmkhmd�chrsqhatshnm�ne�kdbstqdr�v_r�edks�sn�ad�qd_rrtqhmf�_r�_�a_bjto�ne�sgd�dudqxc_x�
kd_qmhmf�_bshuhshdr)�_r�rstcdmsr�b_m�_bbdrr�sgdl�vgdm�sgdx�b_mmns�_ssdmc�hm�odqrnm�_s�sgd�Tmhudqrhsx-
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Science Students and Their Digital Habits33

Sgd�sq_chshnm_k�ldchtlr�enq�nmkhmd�dctb_shnm�fn�adxnmc�sgd�rhlokd�qdbnqchmf�ne�_�sd_bgdq�oqdrdmshmf�_�
bk_rr�nm�_�bdqs_hm�snohb-�Hs�hr�aqn_cdq�sg_m�sg_s-�Sgd�sqhffdq�enq�sghr�trd�b_m�ad�dhsgdq�sgd�mddc�sn�bnlokdsd�
_�bdqs_hm�s_rj�nq�_mrvdq�_�rhlokd�ptdrshnm�sgd�rstcdms�l_x�g_ud-�Hm�sghr�rdmrd)�vgdqd�cn�vd�adfhm�sn�
ntskhmd�rntqbdr�ne�hmenql_shnm=
Bnmrhcdq�_�chfhs_k�cduhbd)�bnmmdbsdc�sn�sgd�hmsdqmds-�Vg_s�hr�xntq�ehqrs�sgntfgs)�he�xnt�mddc�_�rodbhehb�

hmenql_shnm=�Sn�trd�_�rd_qbg�dmfhmd)�oqna_akx-�Rtqudxr�rgnvr�sg_s�rstcdmsr�sdmc�sn�trd�_�bnllnm�rd_qbg�
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qdrd_qbghmf�hmenql_shnm-�Sghr�a_rhb_kkx�hmbktcdc�sgd�tshkhy_shnm�ne�nmkhmd�khaq_qx�c_s_a_rdr-�?r�bnllnmkx�
rs_sdc�ax�tmhudqrhsx�rstcdmsr)�rnld�g_ud�mns�dudm�nmbd�bgdbjdc�nts�_�ogxrhb_k�annj�_s�sgd�Tmhudqrhsx-�
Sgd�vhcd�_bbdrrhahkhsx�ne�khsdq_stqd�nm�sgd�vda�&_mc�eqnl�gnld(�l_jdr�hs�rhlokd�sn�ehmc�_mc�odqtrhmf�
sgd�hmsdmcdc�jmnvkdcfd�&Gdmcdqrnm�&1/04(24(-�Vghkd�_�edv�tmcdqrstchdr�_cnosdc�_�lncdq_sdkx�qntfg�
rsq_sdfx�sn�sgdhq�nmkhmd�qdrd_qbg�&hmrsd_c�ne�knnjhmf�sgqntfg�_�gtfd�mtladq�ne�annjr)�sgdx�rhlokx�sxod�
hmsn�Fnnfkd()�nsgdqr�oqnehsdc�ax�‘jddmkx�rdo_q_sdc•�c_s_�sg_s�b_m�fhud�_�rbgnk_qkx�dcfd-�Sgdrd�rstcdmsr�
oqdedqqdc�onrhshnm�v_r�qdftk_qkx�bnmmdbsdc�vhsg�sgd�qdbnudqx�ne�‘u_kt_akd�hmenql_shnm•�sn�sgdl)�vhsg�_�
rtars_msh_k�mtladq�ne�qdedqdmbdr�hm�sgd�ahakhnfq_ogx-
Nsgdq�nauhntr�admdehsr�_qd�sgd�trd�ne�chfhs_k�sdbgmnknfhdr�enq�bnlltmhb_shmf�_mc�bnkk_anq_shmf�vhsg�

edkknv�rstcdmsr-�Sghr�hr�o_qshbtk_qkx�_rrnbh_sdc�vhsg�enql_k�l_mc_sdc�fqnto�vnqj)�vhsg�sdbgmnknfhdr�
rtbg�_r�E_bdannj�_mc�Fnnfkd�Cnbr)�qdbjnmdc�sn�l_jd�vnqjhmf�hm�fqnto�_�kns�d_rhdq�_mc�trdetk�ax�bn,
nqchm_shmf�_�uhqst_k�sd_l25-�Sgdrd�sdbgmnknfhdr�l_jd�hs�onrrhakd�enq�fqnto�_rrhfmldmsr�sn�ad�_�trdetk�
kd_qmhmf�dwodqhdmbd�_mc�mns�itrs�_m�dwdqbhrd�hm�fqnto�dmcd_unqr-�Sgdrd�admdehsr�_qd�_krn�bhsdc�hm�sdqlr�
ne�bnmmdbshmf�_mc�rg_qhmf�hmenql_shnm-�Rnbh_k�ldch_�oqnuhcdr�_�ldchtl�vgdqd�rstcdmsr�b_m�b_rt_kkx�
antmbd�hcd_r�nee�eqhdmcr)�o_qshbtk_qkx�sgnrd�hmsdqdrsdc�hm�rhlhk_q�_qd_r)�vhsgnts�eddkhmf�ntsb_rsdc�he�sgdx�
rtalhs�_�rn�b_kkdc�‘ctla,ptdrshnmr•�&Gdmcdqrnm &1/04(:�L_b_rjhkk�&1/02(26(-
?krn�udqx�bnllnmkx�bhsdc�hm�sgd�khsdq_stqd)�hr�sgd�qnkd�sg_s�sdbgmnknfx�ok_xr�hm�_tfldmshmf�tmhudqrhsx�

kd_qmhmf�l_sdqh_kr-�Onotk_q�dw_lokdr�_qd�uhcdnr�gnrsdc�nm�rnbh_k�ldch_�ok_senqlr�&rtbg�_r�XntStad)�
_kknvhmf�rstcdmsr�sn�uhdv�bnmsdms�hm�_�cxm_lhb�v_x(�_mc�hmenql_shnm�onrsr�nm�Svhssdq�_mc�E_bdannj�
&sg_s�dm_akdr�sgdl�sn�fkd_m�hlonqs_ms�mdvr(-�Lnrs�nesdm)�sgdrd�rntqbdr�vdqd�cdrbqhadc�_r�needqhmf�gdko�
sn�rstcdmsr�vgdm�sgdx�dwodqhdmbd�_�‘cheehbtksx�vhsg�_�rodbhehb�snohb)�rsqtffkhmf�sn�tmcdqrs_mc�rnldsghmf�
adhmf�s_tfgs�_s�tmhudqrhsx•�&Gdmcdqrnm�&1/04(27(-
Nesdm�vgdm�rstcxhmf�_�mdv�bnmbdos� hmsqnctbdc�hm� sgd�bk_rrqnnl)�rnld�rstcdmsr�l_x�rsqtffkd� sn�

tmcdqrs_mc�hs�etkkx)�rhlokx�trhmf�sgd�ntsotsr�sg_s�_qd�oqnuhcdc�ax�sgdhq�kdbstqdq-�Rnld�ne�sgdl)�vhsg�
XntStad)�b_m�d_rhkx�rd_qbg�jdx�sdqlr�_mc�_�vgnkd�khrs�ne�uhcdnr�vhkk�ad�rtookhdc�sn�sgdl�vhsg�cheedqdms�
dw_lokdr-�Hs�hr�mns�e_qedsbgdc�sn�sghmj�sg_s�tmcdqfq_ct_sd�tmhudqrhsx�rstcdmsr�ehmc�sdwsannjr�_mc�rnld�
g_mcntsr�_r�nudq,bnlokhb_sdc)�_r�rnld�cn�mns�dwok_hm�sghmfr�udqx�rsq_hfgsenqv_qckx-�Sgd�_ms_fnmhrs�enq�
sghr�ntss_jd)�hr�Vhjhodch_)�_r�hs�b_m�trt_kkx�dwok_hm�bnmbdosr�bkd_qkx�sn�rstcdmsr-
Kdrr�eqdptdmskx�ldmshnmdc�vdqd�sgd�kd_qmhmf,qdk_sdc�admdehsr�ne�trhmf�sdbgmnknfx�sn�knnj�hmsn�hmenq,

l_shnm�hm�cheedqdms�v_xr�Bqdhfgsnm�&1/02(28(-�Lnqd�_mc�lnqd�kdbstqdqr�cdlnmrsq_sd�bnmbdosr�nq�hcd_r�
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trhmf�chfhs_k�ldch_-�Rbhdmbd�rstcdmsr)�enq�dw_lokd)�rgntkc�u_ktd�sgdhq�sd_bgdqrz�trd�ne�cq_vhmf�rnesv_qd�
sn�‘dwok_hm�ldbg_mhrlr�_mc�cq_v�sgdl•-�Sghr�hr�_�rhfmhehb_ms�tofq_cd�eqnl�r_xhmf�‘sghr�khmd�gdqd)�_mc�
sgdm�sg_s�khmd�sgdqd•)�_r�sgdx�b_m�cq_v�_mc�bg_mfd�lncdkr�sn�rgnv�cheedqdms�dw_lokdr-
Rnld�rstcdmsr�cdrbqhadc�sgdrd�trdr�_r�kd_chmf�sn�‘cddodq•�kd_qmhmf-�Sgd�trd�ne�uhcdnr)�enq�dw_lokd)�

v_r�cdrbqhadc�_r�_kknvhmf�kdbstqdqr�sn�hkktrsq_sd�_�snohb�_mc�fds�rstcdmsr�sn�bnmmdbs�nm�_�cddodq�kdudk�sg_m�
itrs�sgdnqdshb_kkx-�Gnvdudq)�sgdrd�enqlr�ne�chfhs_k�odc_fnfx�vdqd�rhlokx�cdrbqhadc�_r�_ltrhmf)�l_jhmf�
kd_qmhmf�lnqd�etm�_mc�knnrdm,to�sgd�kdbstqd-�L_mx�rstcdmsr�_ooqdbh_sd�sgdrd�ntsotsr)�_r�sgdx�b_m�ehmc�
rnld�dwsdqm_k�rshltktr�sn�ad�o_qs�ne�_�sgdnqdshb_k�bk_rr-
Cdrohsd�_kk�sgd�cheedqdms�v_xr�chfhs_k�sdbgmnknfhdr�b_m�bg_mfd�sgd�v_x�rstcdmsr�f_sgdq�sgdhq�hmenql_,

shnm)�sdbgmnknfx,rtoonqsdc�‘kd_qmhmf•�_ood_qr�sn�ad�bdmsdqdc�nm�sgd�bnlokdshnm�ne�bdqs_hm�kd_qmhmf�s_rjr�
hm�_m�dwodchdms�_mc.nq�deehbhdms�l_mmdq-�Sgd�chfhs_k�oq_bshbdr�_qd)�hm�sghr�rdmrd)�trdetk�_r�sgdx�b_m�bk_qhex�
snohbr�_mc�_hc�rstcdmsr�kd_qmhmf�fn_kr)�oqnuhchmf�gdko�sn�ehmc�hmenql_shnm-
Sghr�sgdm�q_hrdr�sgd�nudq_qbghmf�ptdrshnm�ne�vg_s�fi�he�_mxsghmf�fi�mddcr�sn�ad�‘cnmd•-�Tmhudqrhsx�rst,

cdmsr�_qd�bdqs_hmkx�ehmchmf�_mc�l_jhmf�fnnc�trdr�ne�chfhs_k�sdbgmnknfhdr�sg_s�‘vnqj�adrs•�enq�sgdl�vhsghm�
sgd�bnmsdws�ne�sgdhq�tmcdqfq_ct_sd�rstchdr-�Gnvdudq)�sgdrd�trdr�_mc�oq_bshbdr�_qd�mns�sgd�lnrs�dwo_mrhud)�
dwoqdrrhud)�dlonvdqhmf)�dmkhfgsdmhmf�nq�bnqqdbs�v_xr�hm�vghbg�chfhs_k�sdbgmnknfhdr�bntkc�ad�dwoknhsdc-
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Qhbg_qcrnm�&1/04()�rtlr�sghr�qd_khsx�vhsg�_�rhlokd�ptnsd9�‘rstcdmsr�_qd�lnqd�antmc�sn�kd_ud�sgdhq�gnld�
vhsgnts�sgdhq�v_kkds)�sgdm�vhsgnts�sgdhq�lnahkd�ognmd•-�Tmcdqrstchdr�qdkx�nm�sgdhq�lnahkd�ognmdr�sn�bgdbj�
vgdqd�sgdx�rgntkc�fn�enq�sgdhq�mdws�bk_rr)�vg_s�rbgnnkvnqj�sn�cn)�vg_s�c_s_�sn�bnmrhcdq)�dsb-�Sgdx�_qd)�
khjdvhrd)�_bbnlokhrghmf�sgdhq�rbgnk_rshb�vnqj�nm�lnahkd�ognmdr�_mc�s_akdsr�hmrsd_c�ne�odqrnm_k�bnlots,
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_oor)�rtbg�_r�E_bdannj)�ehmchmf�nts�sg_s�sgdx�bntkc�_qq_mfd�lddsr�_mc�rstcx�fqntor�sgqntfg�hs-�Sghr�
jhmc�ne�_oo�hr�eqthsetk�vgdm�hs�bnldr�sn�bnmudx�hlonqs_ms�ldrr_fdr�sn�_kk�bntqrd�s_jdqr)�_r�sn�dudqxnmd�
hr�hm�sntbg�vhsg�sgd�k_sdrs�_b_cdlhb�hmenql_shnm�_mc�_bshuhshdr�&Bqdhfgsnm�&1/02(30(-�?r�hs�hr�bnllnmkx�
onhmsdc�nts)�_r�rstcdmsr�bntkc�mns�g_ud�sgd�noonqstmhsx�sn�ad�ogxrhb_kkx�hm�sgd�r_ld�ok_bd)�sgdx�rs_sd�
rnbh_k�ldch_�gdkodc�sgdl�sn�cn�chrs_mbd�fqnto�bntqrdvnqj-�Sgdx�cn�mns�mddc�sn�ldds�_s�_�rodbhehb�shld)�
_r�sgdx�b_m ehftqd�nts�gnv�sn�bnlokdsd�sgd�tmcdqs_jhmf�mddcdc-�Fdmdq_k�_rrtloshnm�hr�sg_s�rstcdmsr�
_qd�tshkhyhmf�vda,a_rdc�ed_stqdr�sn�e_bhkhs_sd�bntqrd,qdk_sdc�f_sgdqhmf�udmstqdr)�vhsgnts�qd_kkx�lddshmf�
to�odqrnm_kkx-�Fqnto�_rrhfmldmsr)�sg_s�oqduhntrkx�bntkc�ad�e_bdc�_r�rdudq_k�hmchuhct_k�ohdbdr�enq�d_bg�
rstcdms)�b_m�mnv�trd�chfhs_k�hmmnu_shnm�sn�stqm�sghr�s_rj�hmsn�_�rhmfkd�f_sgdqhmf�nmd)�vgdqd�dudqxnmd�b_m�
itlo�hm�_mc�dchs�_s�sgd�r_ld�shld-
Ats�sghr�chfhs_k�dq_�aqhmfr�lnqd�sn�sgd�s_akd�sg_m�itrs�qdctbd�rnbh_k�chrs_mbhmf-�Rstcdmsr�trdc�nmkhmd�

hmenql_k�bnlltmhb_shnm�sn�ehmc�_mrvdqr�sn�dwoqdrr�qdptdrsr)�vghbg�_qd�rtffdrsdc�sn�sgdl�odqrhrsdmskx-�
Nmd�l_x�itrs�sxod�hm�‘L_sg�Oqnakdl�Rnkudq•�nm�_�rd_qbg�dmfhmd�_mc�rnqs�nts�rnld�_kfdaq_hb�oqnakdl-�
Rnld�l_x�dudm�ehmc�sgd�gdko�sgdx�mddc�sn�o_rr�sgqntfg�_�bk_rr)�vhsgnts�otsshmf�_r�ltbg�deenqs�_r�hs�vntkc�
ad�bnmrhcdqhmf�he�sgdx�rnkudc�sgdhq�oqnakdlr�ax�gd_qs-�He�vd�_rjdc�_�fqnto�ne�rstcdmsr)�qdf_qchmf�vgdsgdq�
rbgnk_qkx _bbnlokhrgldms�vntkc�ad�bnmshmtntrkx�hmbnmudmhdms�vhsgnts�sgdhq�chfhs_k�_oo_q_str)�sgdx�lhfgs�
onhms�nts�sg_s�tmhudqrhsx�_mc�rbgnnk�bntkc�adbnld�g_qcdq�_mc�lnmnsnmntr-�Hs�hr�rhlokx�mns _r�cxm_lhb�
_r�onoohmf�_�oqnakdl�hmsn�_�cduhbd�_mc�ldchs_sd�nm�sgd�_mrvdq-�Rl_qsognmd�nq�s_akds�_ookhb_shnmr)�nq�
‘_ookhb_shnmr•)�ntsehssdc� hmchuhct_kr�vhsg�rtoonqshud)�uh_akd)�_mc�rsq_hfgsenqv_qc�_bbdrr� sn�_b_cdlhb�
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hmenql_shnm)�cdudknohmf�_�rdmshldms�ne�_tsnmnlx�hm sgd�lhrrhnm�enq�dctb_shnm_k�_bbnlokhrgldms-�Rnbh_k�
_oor�bntkc�_rrhrs_mbd�vhsg�_bbnlokhrghmf�sgdhq�rbgnnkvnqj�_mc�qhfgs�mnv)�sn�sgdhq�dctb_shnm_k�_bbnl,
okhrgldms-�Sgdx�b_m�d_rhkx�dwoknqd�rdudq_k�sgdldr�sgqntfg�_qshbkdr�_mc�o_odqr�nm�sgdhq�chfhs_k�cduhbdr-�
Hs�hr�rhlokd�_r�qdrtlhmf�sgdhq�qdrd_qbg�hmsn�_�b_sbgogq_rd�_mc�dmsdq�hs�hm�_�bnllnm�rd_qbg�dmfhmd-
Eqnl�sghr�odqrodbshud)�dw_lhmhmf� sgd�bk_rr� hmenql_shnm�chfhs_kkx�oqhnq� sn� sgd�bk_rr)�b_m�l_jd� sgd�

bntqrd�d_rhdq-�Hmchuhct_kr�_r�rtbg)�rgnvdc�sg_s�sgdx�trd�XntStad�uhcdnr�sn�gdko�sgdl�vhsg�tmcdqrs_mchmf�
l_sdqh_kr�ntsrhcd�ne�sgd�bnmrsq_hmsr�ne�_�bk_rrqnnl-�Sgdx�b_m�knnj�enq�_mnsgdq�odqrodbshud�nm�_�rtaidbs�
sg_s�sgdx�bnmrhcdq�g_qc-�?�rstcdms�nmbd�qdonqsdc�sg_s�_kk�sgd�bk_rrdr�gd�_ssdmcdc�ne�_�bdqs_hm�rtaidbs�vdqd�
dwsqdldkx�cheehbtks-�Gnvdudq)�vgdm�rddhmf�_�XntStad�uhcdn�enq�sgd�r_ld�snohbr)�gd�bnmrhcdqdc�sg_s�hs�
v_r�_ksnfdsgdq�lnqd�rsq_hfgsenqv_qc-�Gd�b_m�itrs�ono�to�sgd�uhcdn�_s�_mx�shld�ctqhmf�sgd�bk_rr)�_mc�_s,
s_hm�_�cheedqdms�odqrodbshud�eqnl�ghr�sd_bgdq-
Sgdqdenqd)�sgd�oqnakdl�hr�sghr9�vghkd�sd_bghmf�hr�lnuhmf�snv_qcr�_�cdl_sdqh_khydc�udqrhnm�ne�hsrdke)�

_qd�rstcdmsrz�ldsgncr�_krn�lhfq_shmf�sn�_�chfhs_k�rs_mbd=�?mc�lnqd�hlonqs_mskx)�gnv�_qd�sgdx�cnhmf�
rtbg�_m�dwnctr=�Sgdhq�oqhl_qx�rntqbd�ne�jmnvkdcfd�hr�eqnl�rnld�enql�ne�chfhs_k�g_mcnts-�Hl_fhmd�sghr�
rbdm_qhn9�hm�_�ehm_k�dw_l�sxod�bntqrd)�_�rstcdms�_m_kxydr�sgd�rxkk_atr�_mc�dwsq_bsr�sgd�l_hm�snohbr-�Sgdm)�
gd�rd_qbgdr�sgd�ahakhnfq_ogx�sn�rstcx�sgnrd�snohbr-�Gnvdudq)�l_mx�ne�sgdl�rjho�sghr�og_rd)�_mc.nq�cn�
mns�ehmc�hs�d_rhdq�sn�ehmc�_�rhlokd�dwok_m_shnm�sn�sgd�rtaidbs-�Vgdqd�vhkk�sgdx�rd_qbg=�Bdqs_hmkx)�hm�sgd�
ldchtlr�sgdx�_qd�_bbtrsnldc-�Rd_qbg�dmfhmdr�hm�sgd�chfhs_k�_fd�_qd�sgd�o_mcnq_zr�anw�sn�rstcdms�kd_qmhmf-�
Sgdm�b_m�oqnuhcd�khlhskdrr�_mrvdqr�sn�_�rhlokd�ptdrshnm-�?mc�sgd�ad_tsx�ne�hs�_kk)�hr�sg_s�sgdx�_qd�eqdd�sn�
dwo_mc-�Gnvdudq)�sghr�bnldr�_s�sgd�bnrs�ne�mns�g_uhmf�u_khc_shnm�oqnbdctqdr�sn�sgd�otakhrgdqr�ne�sgnrd�
bnmsdmsr-�Nmd�ltrs�mns�dwodbs�dudqxnmd�sg_s�onrsr�_�uhcdn�_ants�bgdlhrsqx�sn�ad�_�khbdmrdc�sd_bgdq�nm�
sgd�rtaidbs-�Sn�ehmc�_mc�rg_qd�_�rntqbd�ne�hmenql_shnm)�hr�_�etmc_ldms_k�udbsnq�hm�rstcxhmf�dctb_shnm_k�
g_ahsr�ne�tmhudqrhsx�rstcdmsr-�?r�vd�g_ud�rddm)�hs�hr�udqx�d_rx�sn�ehmc�_m�_mrvdq�enq�_�rodbhehb�ptdrshnm�
chfhs_kkx-�Hs�l_x�ad�mns�sgd�lnrs�bnqqdbs�nq�etmc_ldms�_mrvdq)�ats�Fnnfkd�nq�XntStad�b_m�bdqs_hmkx�
oqnuhcd�nmd-�L_mx�ne�sgd�rxkk_atr�oqnfq_lr�cn�mns�bnmsdlok_sd�_�btqqhbtk_q�bntqrd�nm�gnv�sn�du_kt_sd�
fnnc�enql�a_c�rntqbdr-�Ne�bntqrd)�hs�hr�mns�_r�rhlokd�_r�sgd�vqnmf�bkhbj�nm�sgd�vqnmf�vdarhsd-�Tmkhjd�
uhcdnr�eqnl�LNNBr�vgdqd�sgd�rntqbd�ne�sgd�hmenql_shnm�oqnuhcdc�hr�qdkh_akd�_mc�b_m�ad�sq_bdc�a_bj�sn�
_m�drs_akhrg�Tmhudqrhsx)�XntStad�uhcdnr�nm�sgd�r_ld�rtaidbs�_qd�mns�rtaidbs�sn�_�r_ld�_rrdrrldms-�?mc)�
tkshl_sdkx)�sgd�rnbh_k�ldch_�uhcdnr�_qd�d_rhdq�sn�ehmc)�_mc�nesdm�bnmudx�cxm_lhb�_mc�rhlokd�dwok_m_shnmr�
sn�rstcdmsr)�d_fdq�sn�tmcdqrs_mc�_�bdqs_hm�rtaidbs-�Sghr�l_x�ad�nts�eqnl�ne�rohsd)�nq�rhlokx�adb_trd)�sgdx�
_qd�mns�sq_hmdc)�hmenqldc�nq�hmsdqdrsdc�hm�sgd�sq_chshnm_k�bg_mmdkr-�Rhlokx�ots)�hs�hr�d_rhdq�sghr�v_x�sg_m�
_rjhmf�_�sd_bgdq�nq�aqnvrd�sgntfgs�_�khaq_qx-
Ats�vg_s�cndr�sghr�g_ud�sn�cn�vhsg�chfhs_k�dctb_shnm=�Vdkk)�eqnl�sgd�lnldms�rstcdmsr�_qd�chfhs_k�m_,

shudr)�sgdx�cn�mns�rtrodmc�adhmf�rnbh_k�ldch_�trdqr-�Sgdx�rg_qd-�?mc�sgdx�rg_qd�a_rdc�nm�sgdhq�khjdmdrr�
ne�sgd�uhcdn)�onrs�nq�_qshbkd-�Sgd�hrrtd�hr�mns�gnv�sgdx�bgnnrd�sgd�hmenql_shnm�sgdx�v_ms)�ats�gnv�sgdx�
nas_hm�hs-�Hmrsd_c�ne�fnhmf�chqdbskx�hm�khaq_qhdr�nq�annj�rd_qbg�dmfhmdr)�hmmnbdmskx�sgdx�bgnnrd�l_hmrsqd_l�
rd_qbg�dmfhmdr�_mc�rnbh_k�ldch_-�Sgd�l_hm�e_bsnq�hr�sgd�d_rhmdrr�sgdx�b_m�nas_hm�hmenql_shnm�_ants�_mx,
sghmf-�?mc�eqnl�sgd�onhms�sgdx�fds�sgd�_mrvdq�sgdx�mddc)�sgdqd�hr�mns�_�snkk�sg_s�rdo_q_sdr�sgd�bdqshehdc�
rbhdmbd�hmenql_shnm�oqnuhcdqr�eqnl�nsgdqr-�Vd�_qd�mns�r_xhmf�sg_s�_kk�sgd�nsgdqr�_qd�vqnmf-�Ats�sgdx�k_bj�
sgd�cddodm�_m_kxrhr�qdpthqdc�sn�_rrtqd�_�tmhudqrhsx�rstcdms-�?mc)�_r�rtbg)�sgdx�b_m�o_rr�_�ldrr_fd�sg_s�
lhfgs�ad�sqtd�hm�_�aqn_c�udqrhnm)�ats�cn�mns�_rrtqd�sgd�mdbdrr_qx�sdbgmhb_khshdr�rstcdmsr�mddc�sn�g_ud�hm�
sgdhq�enql_shnm-�?mc�ne�bntqrd)�sgdqd�hr�l_sdqh_k�_mc�rntqbdr�sg_s�_qd�vqnmf-�Dhsgdq�hmsdmshnm_kkx�nq�tm,
hmsdmshnm_kkx)�sgdx�onrd�_�sgqd_s�sn�rstcdmsr�_mc�dctb_shnm�oqnuhcdqr-�Vd�ltrs�mns�mdfkhfdmbd�sgd�onvdq�
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ne�lhrhmenql_shnm�roqd_chmf-�Hm�fdmdq_k)�nmd�l_x�sqtrs�ntq�rstcdmsr�sn�ad�bqhshb_k�_ants�sgd�hmenql_shnm�
sgdx�g_ud-�Ats�b_m�vd�qd_kkx�ad�sg_s�rtoonqshud�ne�sgdl�vgdm�hs�bnldr�sn�bgnnrd�_m�_mrvdq=
Vgdm�s_kjhmf�_ants�hmenql_shnm�nm�rnbh_k�ldch_)�hs�hr�mdbdrr_qx�sn�_ccqdrr�_�jdx�_rodbs�sn�s_bjkd�

lhrhmenql_shnm-�?tchn,uhrt_k�khsdq_bx�hr�tmcdqrsnnc�_r�jmnvkdcfd�nm�cxm_lhb�hl_fdr�hr�o_q_lntms�enq�
dudqxnmd�&B_qodmshdq�&1/07(31(-�Sgd�cqhuhmf�_rodbs�hr�sgd�sd_bghmf�ne�rdo_q_shnm�ne�dctb_shnm�_mc�dmsdq,
s_hmldms�fi mns�sn�ad�bnmetrdc�vhsg�dcts_hmldms-�Nmd�rtbg�dw_lokd)�_qd�XntStad�uhcdnr�vd�ldmshnmdc�
_r�rntqbdr�ne�rstcxhmf�hmenql_shnm-�Gnvdudq)�sghr�_r�sn�ad�qdbnfmhydc�_m�nmfnhmf�hmmnu_shnm-�Uhcdnr�
g_ud�_m�ntsrs_mchmf�rsqdmfsg�sn�bnlltmhb_sd�rbhdmbd)�_r�o_qs�ne�sgd�btqqdms�deenqs�_f_hmrs�lhrhmenql_shnm�
_mc�a_c�rbhdmbd�chrrdlhm_shnm-�Sgdqd�_qd�rnld�chfhs_k�qdonrhsnqhdr)�athks�ax�sd_bgdqr�_mc�dctb_snqr)�_r�
sn�bnmcdmrd�drrdmsh_k�hmenql_shnm�hm�nmd�chrrdlhm_shnm�ok_senql-�Mns_akx)�sgd�vnqjr�ne�Mhbn�B_qodmshdq�
&1/07(�nm�sgd�hmsdqrdbshnm�adsvddm�rbhdmbd�_mc�_qs)�gd�ghfgkhfgsr�sgd�onrrhahkhshdr�ne�_qshbtk_shmf�hl_fd�
_mc�sgd�vqhssdm�vnqc-�Gd�rtffdrsr�_ooqnoqh_shmf�_tchn,uhrt_k�sdbgmhptdr�bnllnmkx�trdc�hm�dmsdqs_hmldms�
_mc�dloknx�sgdl�sn�sq_hm�xntmf�rbhdmbd�rstcdmsr-�Gd�_qftdr�sg_s�ax oqdrdmshmf�_�snohb�nm�_�uhcdn)�b_m�
ad�ltbg�lnqd�rhfmhehb_ms�sg_m�vqhshmf�_m�drr_x�dwodbshmf�sn�ad�qd_c-�Sgd�dwghahshnm�ne�bnmbdosr�_kknvr�
ghl�sn�bnlltmhb_sd�vhsg�_m�‘ntsrhcd�vnqkc•�_mc�qd_bg�_tchdmbdr�sg_s)�vhsg�_b_cdlhb�sdws�gd�vntkc�
mdudq�qd_bg-�Nm�sg_s�mnsd)�rnld�rbhdmshrsr�adkhdud�sg_s�nmd�v_x�sn�s_bjkd�lhrhmenql_shnm�b_m�ad�_bghdudc�
ax�nbbtoxhmf�ldch_�ro_bd�_r�bntmsdqonhms�sn�mnm,bdqshehdc�hmenql_shnm)�_r�sn�rshltk_sd�xntmf�odnokd�
sn�rstcx�_mc�bnlltmhb_sd�rbhdmbd-�Rbhdmbd�_mc�_tchnuhrt_k�ldsgncr�b_m�_krn�fn�snfdsgdq�_r�rxlankhb�
rxrsdlr)�_r�sgdhq�bnllnm�fn_k�rgntkc�ad�sgd�bnmrsqtbshnm�ne�tmcdqrs_mchmf�vnqkcr�sgqntfg�gtl_mkx�
tmcdqrs_mc_akd�hmsdqoqds_shnmr�&Lnqdhq_�&1/08(32(-

Can Science Students be Digitally Misinformed?

The Trouble With (Mis)Information

Rstcdmsr�b_m�_ss_hm�rodbhehb�tmhudqrhsx,fq_cd�jmnvkdcfd�eqnl�_�chfhs_k�vhmcnv-�Hs�hr�_r�rhlokd�_r�sg_s-�
Hm�_�chfhs_k�rnbhdsx)�sgd�ptdrshnmr�vd�_kk�hmsdmc�sn�_rj)�mddc�sn�ad�_mrvdqdc�qhfgs�_v_x-�Sgdqd�hr�rn�ltbg�
hmenql_shnm�vd�b_m�fq_ro�_s�sgd�sntbg�ne�ntq�ehmfdqshor�nm�ntq�lnahkd�ognmdr�sg_m�vd�b_m�dudq�hl_fhmd-�
B_m�vd�s_jd�sghr�_r�_�onrhshud�sghmf�enq�rstcdmsr�sn�f_hm�fq_ct_kkx�lnqd�_bbdrr�sn�jmnvkdcfd=�Vd�g_ud�
rddm�sgqntfg�sghr�bg_osdq�sg_s�rstcdmsr�b_m�trd�chfhs_k�ldch_�sn�cn�svn�sghmfr9�sn�kd_qm�_mc�sn�rg_qd-�Sgdx�
_qd�d_fdq�sn�kd_qm�vg_s�sgdx�mddc�sn�_bbnlokhrg�hm�sgdhq�bntqrdvnqj)�_mc�sgdx�_qd�d_fdq�sn�kd_qm�eqnl�
sgdhq�oddqr-�Hm�sgd�r_ld�rdmrd�sg_s�jmnvkdcfd�sgdx�kd_qm�lnqd�hr�sn�ad�rg_qdc�_mc�oqnodkkdc�sgqntfgnts�
sgdhq�rnbh_k�mdsvnqj-�Mns�nmkx�ax�rg_qhmf�sgdhq�jmnvkdcfd�c_hkx)�khjd�rdudq_k�bnmudqr_shnmr)�ats�_krn�vgdm�
sgdx�cn�bntqrdvnqj�snfdsgdq-�Sgd�chfhs_k�_cu_mbdr�sg_s�dm_akd�rstcdmsr�sn�cn�sghr�lnqd�b_m�_krn�ad�_r�_�
snnk�sn�lhrhmenql�sgdl-
Vg_s�cndr�lhrhmenql_shnm�g_ud�sn�cn�vhsg�_kk�sghr=�Hs�hr�d_rx9�vgn�bnmsqnkr�sghr�hmenql_shnm=�Tmkhjd�

LNNBr)�sgdqd�hr�mns�_�rtodquhrhmf�dmshsx�sg_s�nudqrddr�sgdrd�uhcdnr�nq�hmenql_shnm-�Cdrohsd�sgdrd�qd_rnmr)�
sgd�cnlhm_ms�bnmbdqm�hm�sghr�hrrtd�bnldr�vhsg�nmd�vnqc9�rg_qhmf-�Sgd�_bshnm�sg_s�s_jdr�tr�sn�lhrhmenq,
l_shnm-�Vghkd�sgdqd�_qd�l_khbhntr�lhrhmenql_shnm,roqd_cdqr�nm�rnbh_k�ldch_)�lhrhmenql_shnm�vntkc�mns�
g_ud�fnmd�rn�uhq_k�vhsgnts�qdftk_q�rnbh_k�ldch_�trdqr-�L_mx trdqr�oqnodk�sgd�roqd_c�ne�lhrhmenql_shnm�
vgdm�sgdx�enqv_qc�sn�sgdhq�nvm�rnbh_k�mdsvnqjr�&V_qckd�&1/06(33(-�Rnld�ne�lhrhmenql_shnm�rg_qhmf�
bntkc�ad�oqdudmsdc�_r�lhrhmenql_shnm�hr�hm_bbtq_sd�hmenql_shnm�sg_s�g_r�_kqd_cx�addm�qdetsdc�&NzBnmmnq�
&1/08(34(-�Enq�rstcdmsr)�lhrhmenql_shnm�b_m�bnld�eqnl�rdudq_k�rntqbdr9�_�XntStad�uhcdn�vgdqd�rnld�
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rbhdmshehb�onhms�hr�mns�dwok_hmdc:�_�intqm_k�_qshbkd�sg_s�g_r�addm�chroqnudm�nq�vhsg�dwodqhldmsr�hlonrrhakd�
sn�qdokhb_sd:�_�rhlokd�aknf�onrs�eqnl�_�bnkkd_ftd�sgdx�cddl�sqtrsvnqsgx)�ats�hr�vqnmf�nm�_�bdqs_hm�snohb-
Rdudq_k�e_bsnqr�bnmsqhatsd�sn�sgd�vhcdroqd_c�ne�lhrhmenql_shnm�nm�sgd�hmsdqmds-�Rnldnmd�vhsg�l_kh,

bhntr�hmsdms�b_m�e_aqhb_sd�lhrkd_chmf�bnmsdms-�Hm�_cchshnm)�rnbh_k�ansr�b_m�_ffq_u_sd�sgd�roqd_c�ne�rtbg�
lhrhmenql_shnm-�Nm�sgd�qdbdhuhmf�dmc)�bnfmhshud�ah_rdr)�hmbktchmf�bnmehql_shnm�ah_r)�sg_s�gtl_mr�dwghahs�
_mc�sgd�‘dbgn�bg_ladq�deedbs•�nm�rnbh_k�ldch_�ok_senqlr�l_jd�hmchuhct_kr�lnqd�rtrbdoshakd�sn�lhrhm,
enql_shnm�&NzBnmmnq�&1/08(35(-�Rnbh_k�ldch_�ok_senqlr�g_ud�adbnld�_�ok_bd�enq�l_mx�sn�bnmrtld�mdvr�
_mc)�hm�rnld�dwsdms)�rbhdmbd�hmenql_shnm-�Gnvdudq)�cdrohsd�adhmf�rnbh_k�ldch_�r_uux)�xntmfdq�_ctksr�_qd�
utkmdq_akd�enq�cdsdqlhmhmf�sgd�pt_khsx�ne�hmenql_shnm�nmkhmd-�Sgd�_ahkhsx�ne�xntmfdq�fdmdq_shnmr)�q_mfhmf�
eqnl�lhcckd�rbgnnk�sn�bnkkdfd�rstcdmsr�sg_s�fqdv�to�vhsg�sgd�hmsdqmds�_mc�rnbh_k�ldch_)�hm�itcfhmf�sgd�
bqdchahkhsx�ne�hmenql_shnm�nmkhmd�hr)�_s�sghr�onhms)�akd_j-

SOLUTIONS AND RECOMMENDATIONS

A Model for Digital Influence

Vgx�cndr�sghr�g_oodm=�Vd�b_m�sghmj�_ants�_�fqnto�ne�rstcdmsr�f_sgdqhmf�_mc�rg_qhmf�_mrvdqr�sn�_�bntqrd�
ptdqx-�?r�sgdx�bnmshmtd�sn�f_sgdq�hmenql_shnm)�sgdx�rs_qs sn�hmektdmbd�sgdhq�bnkkd_ftdr-�Rnld�ne�sgdrd�
bnld�sn�sgd�adkhde�sg_s�sgd�hmenql_shnm�rg_qdc�hr�sgd�qhfgs�nmd�_mc�sgdx�vhkk�rs_qs�sn�f_sgdq�duhcdmbd�_ants�
hs�sgdlrdkudr-�?�rhmfkd�rstcdms�b_m�odqrt_cd�mdv�rstcdmsr�_mc�sgdhq�oddqr-�Sgd�_mrvdqr�roqd_c�sgqntfg,
nts�sgdhq�rnbh_k�mdsvnqj�tmshk�dudqxnmd�_fqddr-�Sghr�ld_mr�sg_s�_�rtbbdrretk�mdv�_mrvdq�b_m�roqd_c�hm�
_�v_x�sg_s�vntkc�mns�g_ud�addm�khjdkx�vhsgnts�sgd�_ahkhsx�sn�rg_qd�hs-�Vhsgnts�rg_qhmf)�sgd�bg_mbd�sg_s�
d_bg�hmcdodmcdms�rstcdms�cdbhcdr�sn�bgdbj�sghr�_ksdqm_shud�onrrhahkhsx�hr�lhmtrbtkd-
Hm�sghr�rdfldms)�vd�dwoknqd�sgd�hlokhb_shnmr�_mc�onrrhahkhshdr�ne�sgd�roqd_c�ne�lhrhmenql_shnm�hm�rbh,

dmbd)�o_qshbtk_qkx)�rstcdmsr-�Sgd�a_rd�ne�sghr�_m_kxrhr�hr�hmrohqdc�hm�sgd�vnqjr�ne�B_hkhm�NzBnmmnq�_mc�
I_ldr�Vd_sgdq_kk�&1/08(36-�Sgdx�trdc�snnkr�ne�sgd�oghknrnogx�ne�rbhdmbd�sn�cdrhfm�lncdkr�&nq�dohrsdlhb�
lncdkr(�sn�oqdchbs�sgd�ntsbnld�ne�sgd�roqd_c�ne�lhrhmenql_shnm�_lnmf�rbhdmshrsr-�Sgd�qdrdlak_mbd�ne�
hmenql_shnm�rg_qhmf)�_r�ansg�udghbkdr�_mc rntqbdr�_qd�rhlhk_q)�vd�dwok_hm�sgd�_c_os_shnm�ne�rnld�ne�sgdrd�
lncdkr�sn�_�rbhdmbd�tmhudqrhsx�rstcdms�tmhudqrd-

Step 1: The Spread and “Zollman Effect”

Sgd�roqd_c�ne�hmenql_shnm�_mc�_mrvdqr�hr�_�cntakd,dcfdc�rvnqc-�Hs�fhudr�dwbdoshnm_k�_ahkhshdr�sn�bqd_sd�
qdehmdc�hmenql_shnm�_ants�_�rtaidbs)�xds�hs�khjdvhrd�l_jdr�sgd�v_x�enq�sgd�roqd_c�ne�lhrhmenql_shnm-�Vd�
rdd�sghr�hm�lncdkr�vgdm�qdrd_qbgdqr�g_mckd�sqntakdrnld�hrrtdr�sgdx�vntkc�_kk�ad�_akd�sn�bnld�sn�bnmbdcd�
sn�_m�hm_ooqnoqh_sd�sghmf-�Sghr�g_oodmr�vgdm�qdrd_qbgdqr�fds�sgd�rsqhmf�ne�lhrchqdbshmf�qdrtksr�_mc�needq�
sgdl�vhsg�sgdhq�mdv�o_qsmdqr-�Vgdm�rstcdmsr�bntkc�_rrdlakd�c_s_�eqnl�_m�tmbdqshehdc�rntqbd)�rg_qhmf�
duhcdmbd�dm_akdr�sgd�dmshqd�fqnto�sn�fds�sn�sgd�bnqqdbs�c_s_)�bnmuhmbhmf�sgd�hmchuhct_kr-�Sghr�oqnbdctqd�
bntkc�oqnlos�_m�_fqddldms�_qntmc�sgd�cdbdoshnm-�Sgd�rg_qhmf�ne�duhcdmbd�b_m�odqrt_cd�l_mx�vhsg�qhfgs�
bnmuhbshnmr�sg_s�_m�hm_ooqnoqh_sd�_rrdrrldms�v_r�u_khc-
Sghr�dwbg_mfd)�vgdqd�_rrnbh_shnmr�oqnkhedq_sd�fdmthmd�bnmuhbshnmr)�nodmr�bg_mmdkr�enq�sgd�roqd_c�ne�

lhrhmenql_shnm-�Hs�hr�adssdq�enq�_�f_sgdqhmf�ne�qdrd_qbgdqr�sn�bnmudx�kdrr�hmenql_shnm)�vgdm�sgdx�cd_k�
vhsg�_�sntfg�hrrtd-�Sghr�_bshnm)�vgdqd�qdrd_qbgdqr�hloqnud�sgdhq�bnmuhbshnmr�ax�mdfkdbshmf�sn�hlo_qs)�
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hr�jmnvm�_r�sgd�‘Ynkkl_m�deedbs•37-�He dudqxnmd�rg_qdr�c_s_)�_�onrrhahkhsx�rsqhmf�ne�_vetk�rtars_mbd�b_m�
bnmuhmbd�sgd�vgnkd�f_sgdqhmf�sn�cdrdqs�sgd�qhfgs�_mrvdq-�Gnvdudq)�hm�_�fqnto�vgdqd�mns�dudqx�odqrnm�
stmdr�hm�sn�dudqxancx)�onbjdsr�ne�rstcdmsr�b_m�ad�rghdkcdc�eqnl�lhrhmenql_shnm�_mc�jddo�nm�sgd�bnqqdbs�
bnmuhbshnm)�sg_s�hm�sgd�knmf�qtm�bnmbdcdr�sgd�qhfgs�bnmuhbshnm�nq�_mrvdq�&Ynkkl_m�&1//6((-
?mnsgdq�_ooqn_bg�sn�ots�sghr)�hr�sg_s�u_qhdsx�ne�hmenql_shnm�hr�drrdmsh_k�enq�sgd�rstchdr-�Nm�sgd�nee�

bg_mbd�sg_s�dudqxancx�adfhmr�knnjhmf�sgqntfg�_�rhlhk_q�c_s_�hm�qdk_sdc�rnbh_k�bg_mmdkr)�sgdx�b_m�mdfkdbs�
sn�du_kt_sd�adssdq�bgnhbdr-�Hs�hr�rhfmhehb_ms�enq�_mx�dudms�sn�sdrs�u_qhntr�oqnrodbsr)�vhsg�sgd�fn_k�sg_s�sgd�
fqnto�vhkk)�hm�sgd�knmf�qtm)�knb_sd�sgd�adrs�_mrvdq-�Nmd�_ooqn_bg�sn�jddo�to�sghr�_rrnqsdc�u_qhdsx�hr�sn�
‘bnmehmd�bnqqdronmcdmbd•)�vhsg�sgd�fn_k�sg_s�rstcdmsr�cn�mns�_eedbs�d_bg�nsgdq)�vghkd�sgdx�sdrs�cheedqdms�
noshnmr-�Hs�vnqjr�hm�uhdv�ne�duhcdmbd�rg_qhmf-�He�_�rnkhc�oqnne�enq�_m�_l_yhmf�mdv�gxonsgdrhr�rgnvr�to�
qhfgs�mnv)�sgd�_rrnbh_shnmr�adsvddm�qdrd_qbgdqr�vhkk�odqlhs�sgd�ehfgs�sn)�hm�sgd�knmf�qtm)�fq_a�gnkc�_mc�
roqd_c-

Step 2: The Search Engine Gate

Sgd�lncdkr�ne�rbhdmshehb�mdsvnqjr�vd�g_ud�cdrbqhadc)�rtffdrs�sg_s�rbhdmshehb�bnlltmhshdr�&nq�hm�sgdrd�
bnlltmhshdr�ne�rstcdmsr(�rgntkc�stqm�rsqnmfkx�snv_qcr�bnmrdmrtr)�_r�sgdx�f_sgdqdc�_mc�rg_qd�duhcdmbd-�
Dudmst_kkx)�hmektdmbd�_mc�c_s_�eknvhmf�adsvddm�rstcdmsr�rgntkc�hlokx�sgd�dmshqd�fqnto-�Hm�sgd�lncdkr�vd�
g_ud�bnmrtksdc)�sgdx�_rrtld�sg_s�_kk�rbhdmshrsr�&nq�rstcdmsr(�sqd_s�_kk�duhcdmbd�sgd�r_ld�v_x)�hqqdrodbshud�
ne�_kk�rntqbdr-�Hr�sghr�qd_rnm_akd�sn�_kk�rbhdmshrsr�&nq�rstcdmsr(�sqtrs�nmd�_mnsgdq=�Sgdx�b_m�bnmrhcdq�_kk�ne�
sgdl�vdkk�qdkh_akd-�Ats�vgdm�sgd�snkk�f_sd�enq�_qshbkdr�_mc�rbhdmshehb�bnmsdms�hr�oqnuhcdc)�ax�_�bnllnm�nq�
rnbh_k�rd_qbg�dmfhmd=�Rstcdmsr�_qd�mns�knnjhmf�hm�sgd�oqhl_qx�rntqbd�ne�sgd�hmenql_shnm�ats�_qd _rjhmf�_m�
_kfnqhsgl�sn�bgnnrd�enq�sgdl-�?qd�vd�qd_kkx�sn�dwodbs�rstcdmsr�sn�rdo_q_sd�fnnc�eqnl�narbdmd�rtffdrshnmr=
Hmsqnctbhmf�_m�_m_knfntr�lhmnq�bg_mfd�sn�sgd�oqnonrdc�lncdkr)�sgdx�q_chb_kkx�_ksdq�sgd�ntsbnldr-�

Hmrsd_c ne� rsd_chkx� sqdmchmf� snv_qcr� _� bnmrdmrtr� dhsgdq� qhfgs� nq�vqnmf)� rstcdmsr� qdftk_qkx� rokhs� hmsn�
fqntor�gnkchmf�svn�adkhder�vhsg�d_bg�rhcd�sqtrshmf�sgd�duhcdmbd�ne�nmkx�cndr�_fqdd�vhsg�sgdl-�Hmhsh_kkx)�
rstcdmsrz�adkhder�_qd�q_mcnlkx�chrsqhatsdc-�Lnrs�ne�sgdl�adfhm�ax�khrsdmhmf�sn�_m�toc_shmf�sn�sgd�a_rhr�
ne�sgd�duhcdmbd�oqnctbdc�ax�nsgdq�rbhdmshrsr-�Ats�nudq�shld)�fqntor�ne�rbhdmshrsr�adfhm�sn�otkk�_o_qs�tmshk�
dudmst_kkx�xnt�g_ud�fqntor�vhsg�_�onnq�noonrhsd�adkhder�nq�sn�mns�khrsdm�sn�d_bg�nsgdq�_s�_kk-
Sgdqd�_qd�rbhdmshehb�lncdkr�vgdqd�rbhdmshrsr�_qd�lhwdc�vhsg�nsgdq�rntqbdr�ne�hmenql_shnm�_mc�fthcd,

khmdr)�rtbg�_r�onkhbx�l_jdqr)�sn�ldrldqhyd�_�qd_k�k_mcrb_od-�Vd�b_m�_c_os�sghr�lncdk)�ax�r_xhmf�rstcdmsr�
_qd�rbhdmshrsr)�sg_s�b_m�qdedq�sn�sgdhq�hmenql_shnm�eqnl�_�chfhs_k�oqnuhcdq)�rdquhmf�hm�_�v_x�khjd�_�onkhbx�
l_jdq-�Khjd�rbhdmshrsr)�sgd�otakhb�_mc�rstcdmsr�g_ud�adkhder)�_mc�sgdx�b_m�toc_sd�sgdl�hm�_�khmd�ne�mdv�
duhcdmbd-�Ats�tmkhjd�rbhdmshrsr)�sgdx�cn�mns�oqnctbd�duhcdmbd�sgdlrdkudr�_mc�rn�ltrs�cdodmc�nm�sgdhq�
mdsvnqj�sn�kd_qm�_ants�sgdrd�rtaidbsr-�Rnld�rstcdmsr�lhfgs�khrsdm�sn�itrs�nmd�fnnc�rntqbd)�nsgdqr�sn�_kk�
ne�sgdl�nq�sn�rnld�mtladq�hm�adsvddm-
Eqdptdmskx)�_r�sgd�mdsvnqj�ne�qdrd_qbgdqr�_qqhudr�_s�_fqddldms�nm�sgd�qhfgs�_bshuhsx)�sgd�tmcdqrstc,

hdr�_ooqn_bg�_rrtq_mbd�sg_s�_mnsgdq�_bshuhsx�hr�adssdq-�Sgdhq�bnmehcdmbd�fndr�hm�_arnktsdkx�_�lhrfthcdc�
bntqrd-�Lnqd�vnqqxhmf)�sghr�bnmctbs�hr�eqdptdmskx�rsd_cx)�_r�hm�qdf_qckdrr�ne�gnv�ltbg�oqnne�drs_akhrgdc�
qdrd_qbgdqr�oqnctbdr)�_r�knmf�_r�sgd�bnlotsdqhydc�rntqbd�rs_xr�cxm_lhb)�sgd�tmcdqrstchdr�vhkk�mdudq�ad�
odqrt_cdc�ne�qd_khsx-�Mnshbd�sg_s�qhfgs�mnv)�chfhs_k�rntqbdr�cn�mns�l_mte_bstqd�_mx�hmenql_shnm-�Sgdx�
_qd�o_rrhmf�nm�fdmthmd�rbhdmbd)�hm�_mx�dudms�_r�hm�sgdx�qd_kkx�qdedq�sn�vqhshmf-�Sgdx�rhlokx�chrsqhatsd�sgd�
o_odqr�_mc�_qshbkdr�rodbhehb_kkx-
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Step 3: Selective Sharing

Qdf_qckdrr�ne�vgdsgdq�hs�hr�mns�_�tmdpthunb_k�lhrqdoqdrdms_shnm)�sghr�jhmc�ne�rodbhehb�chrsqhatshnm�rtqdkx�
_ood_qr�sn�ad�ehrgx-�Gnvdudq)�hs�hr�bqhshb_k�sn�tmcdqkhmd�sg_s�rodbhehb�oqnctbshnm�hr�qdftk_q�hm�rbhdmbd)�
dudm�vhsgnts�lncdqm�hlodc_mbd-�?m_kxrhr�sg_s�cn�mns�xhdkc�dmdqfhyhmf�ntsbnldr�eqdptdmskx�fn�tmota,
khrgdc)�nq�_qd�bnmrhfmdc�sn�lhmnq�intqm_kr�vgdqd�sgdx�_qd�rdkcnl�odqtrdc-�Qdrtksr�sg_s�_qd�dpthunb_k�nq�
hmchrshmbs�fds�kdes�nts�ne�u_ktdc�intqm_kr-�Sgd�bnmrdptdmbd�hr�sg_s�vg_s�fdsr�otakhrgdc�hr�mdudq�_m�hcd_k�
hloqdrrhnm�ne�sgd�rstchdr�sg_s�vdqd�l_cd�&sghr�sq_hmhmf�hr�_s�shldr�_kktcdc�sn�_r�‘rdkdbshud�rg_qhmf•�_r�
rddm�hm�Vd_sgdq_kk�&1/07(�_mc�Bnqqdh_�&1/08(38(-�Sghr�odqbdoshnm�hr�mns�hmsdmcdc�sn�dwbtrd�e_tksx�_qshbkdr)�
b_qdetkkx�rdkdbshmf�sgnrd�vhsg�_�nmd,rhcdc�bqd_shnm�ldsgncnknfx-�Nmd�_ooqn_bg�sn�bnmrhcdq�vg_s�hr�fn,
hmf�nm�hm sgdrd�lncdkr)�hr�sg_s�sgdqd�hr�_�a_bj,_mc,enqsg�sq_cd�nee�_lnmf�rstcdmsr�_mc�sgd�trdc�rd_qbg�
dmfhmd)�vgdm�rnldsghmf�hr�rd_qbgdc�_mc�dudmst_kkx�qdrd_qbgdc-�?esdq�rnld�shld)�sgd�qdrd_qbgdqrz�oqnne�
vhkk�hm�fdmdq_k�oqdrbqhad�sgd�fdmthmd�bnmuhbshnm9�lnqd�dw_lhm_shnmr�vhkk�ankrsdq�sgd�bnqqdbs�_mrvdq�rhmbd�
hs�xhdkcr�adssdq�ntsbnldr�_mc�ax�k_qfdq�mtladqr-
Sgd�k_rs�rsdo�vd�chrbtrr�hr�‘rdkdbshud�rg_qhmf-•�Rdkdbshud�rg_qhmf�hmbktcdr�knnjhmf�enq�hmenql_shnm�

sg_s�hr�kdc�ax�qdrd_qbgdqr)�vhsg�mn�hlldch_sd�hmsdqbdrrhnm�ax�sgd�chfhs_k�rg_qdq�vgn�chrsqhatsdr�rd_qbg�
qdrtksr�&Ahfl_m�&1/08(4/(-�Hm�_�rhlhk_q�lncdk)�_�rd_qbg�dmfhmd�b_m�_bst_khyd�rdkdbshud�rg_qhmf�uh_�knnjhmf�
sgqntfg�sgd�ntsbnldr�cdkhudqdc�ax�l_hmrsqd_l�qdrd_qbgdqr�_mc�trd�nsgdq�bqhsdqh_�sn�rgnv�sgd�rdkdbsdc�
qdrtksr-�Eqnl�ltkshokd�onhmsr�ne�uhdv)�sghr�vhmcr�to�knnjhmf�khjd�_�nmd,rhcdc�bqd_shnm)�hm�sgd�rdmrd�sg_s�
sgd�rd_qbg�dmfhmd�hr�rg_qhmf�itrs�rdkdbshud�ntsbnldr-�Ats�_�Fnnfkd�rd_qbg�cndr�mns�oqnctbd�duhcdmbd�
nq�jmnvkdcfd-�Sgdx�rhlokx�dwoknhs�sgd�v_x�sg_s�sgd�hmenql_shnm�hr�cdkhudqdc�ax�qdrd_qbgdqr�sn�rstcdmsr�
_mc�sgd�otakhb-�?mc)�hm�sgd�dmc)�sgdqd�vhkk)�enq�sgd�lnrs�o_qs)�ad�_�edv�ntsbnldr�qdbnlldmchmf�sg_s�_m�
hm_ooqnoqh_sd�_mrvdq�hr�adssdq-�Bnmrdptdmskx)�sgd�uh_ahkhsx�ne�rdkdbshud�rg_qhmf�qdkhdr�tonm�sgd�rtaskdshdr�
ne�sgd�hrrtd�adhmf�qdedqqdc�sn-�He�qdrd_qbgdqr�_qd�f_sgdqhmf�hmenql_shnm�nm�rnldsghmf�vgdqd�sgd�oqnne�hr�
mns�bnmrdmrt_k)�sgdqd�vhkk�hm fdmdq_k�ad�lnqd�qdrtksr�oqnonrhmf�sg_s�_m�hm_ooqnoqh_sd�_bshuhsx�hr�adssdq-�
Hm�_cchshnm)�_r�sgd�qhrd�ne�hqqdftk_q�nq�rg_cx�duhcdmbd�_mc�jmnvkdcfd�hr�_bbdrrhakd)�sgd�lnqd�l_sdqh_k�
sgd�rd_qbg�dmfhmd�ltrs�chrsqhatsd-
Sghr� odqbdoshnm� oqnlosr� _m� _rsntmchmf� dwdqbhrd� enq� gnv�vd� rgntkc� rsnqd� _mc� qdonqs� rbhdmbd)� _r�

NzBnmmnq�_mc�Vd_sgdq_kk�qdonqs-�Xnt�l_x�sghmj�hs�hr�bnllnmkx�adssdq�sn�g_ud�lnqd�qdrd_qbgdqr�cd_k�
vhsg�_m�hrrtd)�_r�sghr�vhkk�bqd_sd�lnqd�sgntfgsr�_mc�lnqd�dmsqnox�nm�sgd�rtaidbs-�Sg_s�hr�vgx�l_rrhud�
ntsotsr�ne�hmenql_shnm)�lhwdc�vhsg�_m�hmbqd_rhmf�mtladq�ne�rstcdms�rd_qbgdr)�b_m�ad�rtaidbsdc�sn�dwon,
rtqd�sn�hkk,entmcdc�rsqtbstq_k�duhcdmbd-

FUTURE RESEARCH DIRECTIONS

Gnvdudq)�sghr�ntss_jd�vd�oqdrdmsdc�mddcr�etqsgdq�cdudknoldms-�?�bnloqdgdmrhud�rstcx�nm�gnv�rbhdmbd�
rstcdmsr�adg_ud�chfhs_kkx)�qdf_qchmf�sgdhq�hmenql_shnm�_mc�jmnvkdcfd�_bbdrr�_mc�gnv�sgdx�bnmmdbs�sgdl�
rnbh_kkx)�mddcr�sn�ad�_bghdudc-�Vhsg�sg_s�hmenql_shnm)�rbhdmshehb�lncdkr�b_m�ad�s_hknq,l_cd�sn�_ccqdrr�
lhrhmenql_shnm�qhrjr�_lnmf�tmhudqrhsx�rstcdmsr-
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CONCLUSION

Chfhs_k�dctb_shnm_k�ldsgncr�_qd�sgd�adcqnbj�enq�sgd�etstqd�ne ghfgdq�dctb_shnm-�Dhsgdq�eqnl�mdbdrrhsx�nq�
ax�hmmnu_shnm)�sgdx�_qd�oqnmd�sn�s_jd�nudq�jmnvkdcfd�rddjhmf�rstcdmsr�hm�sghr�bdmstqx-�Rbgnnkr)�sd_bgdqr�
_mc�rstcdmsr�mddc�sn�bnloqdgdmc�gnv�sgdx�_qd�bnmrtlhmf�_mc�rg_qhmf�sgdhq�hmenql_shnm)�_r�chfhs_k�hm,
mnu_shnmr�b_m�ad)�_r�vd�dwsdmrhudkx�uhdvdc)�_�cntakd,dcfd�rvnqc-
Tmhudqrhsx�rstcdmsr�_qd�l_rrhudkx�rgheshmf�sgdhq�vnqj�hmsn�_�chfhs_k�a_rhr-�Sgdx�_qd�dmf_fhmf�hm�sgdhq�

_bshuhshdr�hm�chfhs_k�enqtlr�_mc�rnbh_k�ldch_�_mc�_qd�dwbg_mfhmf�hmenql_shnm�qdbdhudc�_mc�aqntfgs�ax�
sgnrd�rdsshmfr-�Sgd�_mrvdqr�sgdx�rddj�hm�sgdhq�ptdqhdr�enq�rstcxhmf�_mc�enq�bnlokdshmf�rbgnnkvnqj)�b_m�
ad�uhqst_kkx�entmc�hm�_mx�sq_mrldch_�chfhs_k�ok_senql)�qdf_qckdrr�ne�_mx�rbhdmshehb�a_bjfqntmc-�Rstcdmsr�
_qd�rddjhmf�sn�fds�hmenql_shnm�eqnl�sgnrd�rntqbdr)�_r�sgdx�b_m�ad�lnqd�d_rhkx�odqbdoshakd�ax�sgdl)�_r�
noonrhmf�sn�rd_qbg�hm�_m�gntq,knmf�nmkhmd�bntqrd�nq�hm�_�chfhs_k�sdwsannj-
?r�_mx�nsgdq�bnllnm�rnbh_k�fqnto)�rstcdmsr�_qd�rtaidbs�sn�lhrhmenqldc-�?mc�he�sghr�o_ssdqm�adbnldr�

lnqd�uhrhakd�hm�_m�dctb_shnm_k�dmuhqnmldms)�sgdqd�hr�mn�oqdchbshnm�enq�sgd�ntsbnld�ne�sgdhq�enql_shnm-�
Vd�g_ud�rddm�gnv�sgdrd�dkdldmsr�roqd_c-�Sgdrd�b_m�ad�_r�qntfg�_r�bqd_shmf�knfhb_k�ntsbnldr�sg_s�rgnv�
_arnktsdkx�vg_s�sgd�rstcdmsr�vntkc�khjd�sn9�enq�dw_lokd)�dwoknhshmf�_m�_b_cdlhb�mdsvnqj�sn�chrrdlhm_sd�_�
o_qshbtk_q�rbhdmshehb�ntsots�sg_s�b_m�ad�hrrtdc�vhsg�e_tksx�rsqtbstqdr-�Ax�snkk�f_shmf�sgd�l_inq�hmenql_shnm�
f_sgdqdqr)�_�bnllnm�rd_qbg�dmfhmd�b_m�lhrkd_c�rstcdmsr�nm�sgd�ntsbnldr�ne�rhlokd�ptdrshnmr-
Fnhmf adxnmc sdbgmnknfx cqhudmldsgncr) rodbhehb_kkx s_qfdshmf rstcdmsr eqnl sgd dw_bs rbhdmbdr) vd

ghfgkhfgs�sgd�hlonqs_mbd�ne�ldsgncnknfhb_k�rstcx�hm�rbhdmshehb qdrd_qbg-�Sgd�hmbnqonq_shnm�ne�dwsdqm_k�
hrrtdr�sn�rbhdmbd)�rtbg�_r�ghrsnqhb_k�_mc�btkstq_k�bnmsdws�vghkd�drs_akhrghmf�_�qdk_shnm�_lnmf�sgdl�hm�
sgd�btqqhbtktl�ne�rbhdmshehb�dctb_shnm)�b_m�g_ud�_�onrhshud�kd_qmhmf�deedbs-�Rstcdmsr�ltrs�tmcdqrs_mc�
vg_s�sgdx�_qd�rstcxhmf�eqnl�_�ldsgncnknfhb_k�onhms�ne�uhdv)�adhmf�_cuhrdc�sn�ad�_v_qd�ne�fnnc�_mc�a_c�
hmenql_shnm�hm�mnv_c_xrz�&lhr(hmenql_shnm�_fd-
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Vd_sgdq_kk)�I-)�NzBnmmnq)�B-)�%�Aqtmdq)�I-�&1/07(-�Gnv�sn�Ad_s�Rbhdmbd�_mc�Hmektdmbd�Odnokd9�Onkhbx,
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KEY TERMS AND DEFINITIONS

LfrfmenplUsfnm-�Sgd�_bs�ne�oqnuhchmf�vqnmf�hmenql_shnm�_ants�_�bdqs_hm�snohb�_mc.nq�sn�fhud�e_krd�
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06�� Etqsgdq�cds_hkr�_qd�_ccqdrrdc�hm�Lnnqd�&1/0/(-
07�� Enq�sgd�nqhfhm_k�o_odq)�rdd�Ehmbg�&1/01(-
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23�� ?r�qdonqsdc�hm�Bqdhfgsnm�&1/02(-
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