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Abstract

Productivity can be studied from different dimensions such as energy efficiency,
capital, manpower, equipment, etc. Productivity of human resources is one of its most
important dimensions and the correct use of other resources also depends on its
productivity. Identifying and describing productivity indicators in different dimensions
is one of the basic steps of productivity management. This is especially important in
scientific and technological organizations. In the current study, the statistical population
includes managers and experts of scientific and technological organizations. In this
article, the mentioned indicators, with a sample size of 350 were reviewed through a
questionnaire using qualitative methods of content analysis and content analysis and
confirmatory factor analysis using MAXQDA, SPSS and AMOS software. The results
revealed five general indicators: "effective and efficient planning”, "financial and
technological factors", "motivation, commitment and teamwork spirit","competitiveness
and development™" and "knowledge, skills and system thinking" as the most important
indicators of human resource productivity in scientific and technological organizations.
The indicator of knowledge, skills and system thinking has the lowest coefficient and
that of effective and efficient planning has the highest coefficient in the final model.
Accordingly, to increase the productivity of their human resources, scientific and
technological organizations should pay special attention to team building skills,
development of decentralized decision processes, strengthening the spirit of
participation along with factors such as improving the quality of equipment,
technologies and financial issues.
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Table 2: Basic themes and organizer of the comprehensive theme of system
knowledge, skills and thinking index

Basic theme (Human resource Basic theme Organizing Inclusive
productivity indicators) code themes theme
(Slsl glio rpo e slopadla) aly melde Al gede a5 o Glojlus (el 1 gede
Using creative methods to solve a . System
Having system
problem Al 1l knowledde and knowledge,
s > sl SBYS cly b, 51 oslial attitu%le skills and
Having a learner spirit and using PR thinking
new skills Al2 ettt 5 O)lee il
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ol 3l oolitul g 033,530 4y, (22l (AL) (otges (A) (ot S8
R
Utilizing personal and
professional talents in the

organization Al3
olojls 2 (ad g (60,8 claolasinl 6,5, 84
(sb  Having systemic thinkin
ol g sy: . g Al 4
uish e 1y Having knowledge Al 5
Development of knowledge in the
organization Al 6
Olojlo 3 (il drwgs
Having creativity and innovation
e Ea Al_7
Sogly 9 BB 35 1y -
Transfer experience and
knowledge to partners Al 8
OhKen 4 il 5 4o JUisl
slee o9 1 Having skills A2 1
a5 e by Having experience A2_2
o Ll Having diverse skills
550 o e A2_3 Having skills
Effective use of organizational andxexpe'rler??es
training courses A2 4 y ke o2 b

lojle objgel (slmoygd ;I She odlamul (A2) ols

Passing specialized and skill
training courses A2 5

Sl g 23S Bisel slaoygd (18

49y 9 R 03l 1ShE (gede (sl oaimd plojl g a4l (pelae (V) ojled Joa )

J5 5 ol ) S Lo okt ol ypeuie ds shl> 5518 ganie oyl sl o ) o

olejle g a4l elde aods sl 4l (geude VA (Shls g (JyuSags g aaw 9 0l (o8
ol 0as 0313 LS (V) Jgdo 50 (ool d>gy 9 pad 0 1SSl ygeue (gl olind
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Table 3: Basic themes and organizers of the comprehensive theme of the index of
motivation, commitment and team spirit

Basic theme (Human resource productivity Basic theme Organizing Inclusive
indicators) code themes theme
(Sl o gy50 0 sloals) aly ool al ggede 5 awied plojlo elas A geie
el asg, oals Having the spirit of teamwork Bl 1
s la)ls -
la s S amenas S ,lie Participate in decisions Bl 2
)5 )3 a5 55, Get involved in affairs B1_3 L
Help solve the work problems of other Participation,
colleagues Bl 4 communication
s plo o) O o & Kf - and teamwork
Having desirable and constructive g Sbloyl el
communication within the organization B1 5 (Bl) os 8
Sless U315 53 il 5 gllas il cyzals -
Having favorable and constructive
communication outside the organization Bl 6
Obojle 5l )5 )3 exijle 5 gllae wlbls )l yails j
Having a strong motivation for things
18" 4y o (598 03551 (g0 1yl B2 1
Positive attitude towards the organization and
work B2 2 Motivation,
)l 5 lojlo d Cupnd St (3,55 commitment
Tendenc.yﬂ to'lmp.rove and ern/ch jobs B2 3 Having skills and team
wa Gl 5 90 & Gl and spirit
Commlthen-t of human resources B2 4 experiences PRI S
el o (9 Jesie N clee pp s (B) o 4y,
Having a work conscience and social discipline N
eloasl bl g 6,8 olamg il B2_5 (B2) osls
sphedss Responsibility B2_6
Alignment with the organization's goals
il Gilaal by B2 7
o) 2 (P9 g
Conscious action to perform activities
bels pbxl ol SbBT pll B2_8
Low need for supervisor supervision to
supervise tasks B3 1
byl 2 oyl (sl oy s o8l
lulus! Jyu8 Ul Ability to control emotions B3 2
Having a healthy and safe working situation B3 3 Self-control
Onl g ol (6 Cunidg (92 )0 - (B3) Jysos
Having the desired self-confidence B3 4
Gollas uisanlozel g 1)l —
Attendance at pre-arranged times B3 5

o 38lg5 L3 ) slalej 53,5 )3 gl
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Table 4: Basic Themes and Organizer The overall theme of the effective and
efficient planning index

Basic theme (Human resource Basic theme Organizing Inclusive
productivity indicators) code themes theme
(Sl @i ()90 02 sloa3Ld) ly elide al ogede IS simd glojls elae 515 pganie
Tendency to plan things
)l sl giosaeliy 4 hiles cL1 Planning and
Optimal use of organizational resources effectiveness
olojle mlis 5l aipe oolal Cl2 5 Sjyaely
Effective use of time c1 3 (C1) syl
OL"} )l ):‘94 o3laiw —
Correct understanding of work and goals
Glaal g8 5l cusyd 5 uore Sy c21
Customer satisfaction with human
resource performance C2.2 Effective
Sl glio 3 ,Shas 5l ot colis, planning
Delivery of works with desirable quality ool sl
sllae cunS L b)lS ygos c23 Efficiency and (O
Having agility in activities agility
el 3 LSl o bl C2.4 g WS
i i i C2
Do::g tcrlfil:?ht 25 €2
Information and awareness of
performance and quality of work C2.6
o)l oS g 3,Shas 51 25T 5 Ml
Speed of execution of tasks 2.7

byl g ialby sl sy

mdnwg g o) 1SS g slp oamd lojle g 4l pelide (B) ojled Jouo
9 Srhcaly 9 55l oy lojl geune 93 hld uS1)8 geune cpl WS e Wl oIS
Gl b ygouie U ghild ¢ (s lasl | S darmes
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Table 5: Basic and organizing themes of the comprehensive theme of the
Competitiveness and Development Index

Basic theme (Human resource Basic Organizing
theme

productivity indicators) themes Inclusive theme

code 51 ygenae
(Pl oo (5590502 Slopa3LE) b (el b e 1S oz lojlu (yelide #Eo
O] aanned

Making decisions that are fair and

ethical D11

N3] Jyol b ilas g diliate logenas Sb]

Ability to solve the problem in the
organization independently

oot Slajls > asel iy JSike s ol D1 2 Compatibility and

competitiveness

Jie Lo, 5 5L
Ephee S
Compatibility with conflict ” (D)15) Y
phenomena in the organization D1 3

Slejlo > (o)l sleossy b (5, 55k
Having healthy competition in the
organization D1 4
Slosbe 5 Wl culs, il
srholasl  Perceptual flexibility

Competitiveness
dagi 9 S phcald)

i D2 1 D) s
Has a critical spirit and
dissatisfaction with the current
situation bz_2 Developmentalism
d2g0 2oy jl Cald) pis g (il 4 (1) and Criticism
b g/ dbassys  Developer D2 3 Sl 5 1S angs
(D2)

Accuracy and sensitivity to the

environment and its changes D2 4

Ol Ol g base 4y o Gl g 8>
Curious and inquisitive

5 iy 9 glSouS D25
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Table 6: Basic and organizing themes of the comprehensive theme of financial and
technological index

Basic theme (Human resource productivity Basic theme Organizing Inclusive
indicators) code themes theme
(Sl @l ()90 2 sl a3Ld) ly pelide Gl ogede IS s glojls elae 515 yganie
Revenue from services / products to total
human resources E11

Sl @lie JS 4 &Y guasme [loss | aalyd 30
The ratio of the organization's profit to total
human resources E1 2
Sl gl J5 & lojlo 390 ol Cons
Export of services / products to total human
resources E1_3
Sl mlio JS 4y &Y gazs [lodd clpplo ljee

Financial
(E1) Jw

Ratio of the number of commercialized
technology to total human resources E2 1 Financial and
Sl @lio JS & 003 5)b05 (5,9ib 2las Copu technological
Ratio of patents to total human resources (E) aslysbs 5 Jbo
el @lio IS @y glzd] ol dlas cas E2—2
The ratio of created technical knowledge that Scientific and
can be sold to total human resources E2 3 technological
Sl glio JS & 9,5 B sndsbonl (35 Lish slus alsld g (ale
Number of accepted / published scientific (E2)
articles to total human resources E2 4
@Lu‘ é)l.a J{ 4 Lf“]‘:' o,\;:)ul?/u:)):b dlmd.n.u sy
Ratio of the number of books compiled to total
human resources E2 5
Sl glio I 4 00 95 (oS sl

@L«jl é.gt.o (59082 oD Ol.o)‘L» 9 ).5|)5 u..aLa.n (\) wa; DJ«:}OL:J. Alas 4y d>gi b
2 o lis ly 4}\)9155 5 wols sl lojle 5o
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Figure 1: Comprehensive and organizing themes of human resource productivity
in scientific and technological organizations
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Table 7: Path coefficients of research variables

Path

[ ] .
7;6 :i? § é coefficients Viiﬂes

a — FTSEN JW-t i
0.001 5.75 0.9 «lyylé 4 J - Financial and technological
0.029 2.17 0.66 a9 s pheols,  Competitiveness
0.001 6.13 1.22 S 5 sisujil yaeby  Effective planning
0.034 2.11 0.1 et S 5 e o 2ih SYStem knowledge, skills and thinking
0.001 6.71 0.86 e 4 5 5 oSl Motivation, commitment and team spirit
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Table 8: Factor loads related to research variables

Factor Research Factor Research Factor Research 2 5 5
loads tems loads ttems loads ftems §1 25 S
laaysS a5 a5 E3 27 83
laass slaags slass £ 3 £
Slele sl T gl T kgt . 8 = ¢
G G S o o
025  AL3 0.37 Al2 0.34 ALl
0.38 AL 6 05 AL S 0.35 AL4 096 Al
0.29 AL 8 0.38 AL 7 A
0.26 A2_3 0.44 A2_2 0.42 A2_1
0.35 A2 5 0.35 A2 4 0% A2
0.24 BL 3 0.39 Bl 2 0.36 BL 1
0.51 B1 6 0.50 B1 5 0.34 Bl 4 08 Bl
0.39 B2 3 0.46 B2 2 0.41 B2 1
0.34 B2_6 0.45 B2_5 0.41 B2_4 0.94 B2 B
0.32 B2_8 0.4 B2 7
0.37 B3_3 0.39 B3_2 0.50 B3 1
0.31 B3_5 0.50 B3_4 0.84 B3
0.47 C1.3 0.36 Cl2 0.44 Cl1 0.79 C1l
0.50 C23 053 C22 0.42 C21
0.47 C2_6 0.47 C2_5 0.38 Cc2_4 0.91 C2 c
0.53 C2_7
0.30 D1_3 0.40 D1_2 0.42 D1 1
0.48 p1a 128 DI
0.38 D2 3 0.63 D2 2 0.26 D2 1 D
0.61 D2_5 0.70 D2_4 0.28 D2
0.54 E1 3 0.73 El1 2 0.49 El1 1 0.54 El
0.57 E2_3 0.55 E2 2 0.39 E2 1 E
0.73 E2 5 0.83 24 009 B2

2 Sl glie 5900 slopadls lp 510l Jble Jloo b5 (A) o)led Jpi

b ot )8 g ylae (i (ot ld Co ps Gl oad 00l LS ailyglid ¢ ele (sl ol
o Jhe 2 1y oy i WYV L LK o (i5u il (gojaelip padld 5 copd cnpieS +)
g ole slagloils ) Sl wlie (9000 slapasls 4 bgje b slagadly alos )l
Glp Jde Loily slae sl VAS 5l i (CR) Slyso polis 5 0dgs joline & yguoas ailyglid
i g 12D 5] a6 foline e 48 ol il Kok sl polie (69000 slopmls Joe
@9l e gamd s a3Ls lyy ipan sl 2515 0 5l a8 (0ljl a4y peSul
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Table 9: One-sample t-test of basic themes of human resource productivity

indicators
95% confidence
interval Mean Degrees of
780 bl o3 difference P—F)Valge 4, freedom T:I}/alge Ind'ei<
Upper  Lower oSike Sglis ok <l bl ol
Yb o=l

1.489 1.341 1.4148 0 310 37.74 B2_1
1.39 1.234 1.3119 0 310 33.177 B2 2
1.47 1.321 1.3955 0 310 36.838 B2 3
1.455 1.304 1.3794 0 310 35.789 B2 8
1.418 1.257 1.3376 0 310 32.677 B2 4
1.374 1.218 1.2958 0 310 32.766 B2 5
1.485 1.344 1.4148 0 310 39.531 B2_6
1.347 1.193 1.2701 0 310 32.492 B2_7
1.176 0.997 1.0868 0 310 23.942 B3 2
1.357 1.183 1.2701 0 310 28.662 B3 3
1.315 1.135 1.2251 0 310 26.748 B3 1
1.355 1.204 1.2797 0 310 33.268 B3 4
1.301 1.149 1.2251 0 310 31.672 B3 5
1.396 1.235 1.3151 0 310 32.17 ca2_1
1.51 1.358 1.4341 0 310 37.315 C2.5
1.49 1.313 1.4019 0 310 31.192 C2.6
1.411 1.258 1.3344 0 310 34.148 c2_7
1.372 1.2 1.2862 0 310 29.479 c22
1.375 1.223 1.299 0 310 33.474 c2.3
1.346 1.201 1.2733 0 310 34.707 C2 4
1.361 1.205 1.283 0 310 32.195 El11
1.414 1.268 1.3408 0 310 35.983 E1 2
1.327 1.181 1.254 0 310 33.771 E1l 3
1.48 1.324 1.4019 0 310 35.452 D11
1.095 0.892 0.9936 0 310 19.207 D1 2
1.323 1.165 1.2444 0 310 30.992 D1 4
1.165 0.976 1.0707 0 310 22.291 D1 3
1.317 1.159 1.2379 0 310 30.935 E2 1
1.286 1.125 1.2058 0 310 29.522 E2 2
1.249 1.092 1.1704 0 310 29.288 E2_3
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1.134 0.949 1.0418 0 310 22.193 E2 4
1.179 0.982 1.0804 0 310 21.609 E2 5
1.469 1.322 1.3955 0 310 37.107 A2_1
1.429 1.285 1.3569 0 310 37.04 A2 2
1.212 1.032 1.1222 0 310 24.555 A2_3
1.155 0.973 1.0643 0 310 22.985 A2_4
1.32 1.156 1.2379 0 310 29.799 A2_5
1.28 1.113 1.1961 0 310 28.234 D21
1171 0.99 1.0804 0 310 23.545 D2_3
1.106 0.9 1.0032 0 310 19.135 D2_5
0.974 0.749 0.8617 0 310 15.074 D2_4
0.907 0.663 0.7846 0 310 12.655 D2_2
1.36 1.206 1.283 0 310 32.624 Ci.1
1.353 1.187 1.2701 0 310 30.13 C1.2
1.393 1.243 1.3183 0 310 34.659 C1.3
1.43 1.264 1.3473 0 310 31.851 Al 1l
1.439 1.287 1.3633 0 310 35.284 Al_2
1.329 1.154 1.2412 0 310 27.891 Al_3
1.416 1.246 1.3312 0 310 30.732 Al _4
1.739 1.612 1.6752 0 310 51.964 Al 5
1.349 1.1901 1.2701 0 310 31.644 Al_6
1.469 1.322 1.3955 0 310 37.382 Al 7
1.334 1.168 1.2508 0 310 29.576 Al_8
1.425 1.27 1.3473 0 310 341 Bl 1
1.654 1.491 1.5723 0 310 37.879 B1_ 2
1.223 1.053 1.1383 0 310 26.413 B1_3
1.322 1.166 1.2444 0 310 31.399 Bl 4
1.412 1.256 1.3344 0 310 33.693 B1_5
1.429 1.259 1.3441 0 310 31.09 B1_6
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Table 10: Criteria for fitting the model of human resource productivity indicators
in scientific and technological organizations

Estimated Acceptable

T Model fit criteria Index type
value limit . o
259l o JoB 2 e Al e ol e
3206.462 (CMIN) syl s Chi-square Absolute
1637 (df) ol a»,»  Degrees of freedom indicators
0.001 <0.05 (P)es skus e Significance level (model fit)
1.959 15 Chi-square ratio_to degree of freedom Sl ‘5“’0"’[‘”
(CMIN/AE) ooljl a3 & oSl 518 Capus (Jae S353l)
0.910 >0.9 (GFI) iy s asls goodness of fit index Relative
0.925 1 (NFI) exigdol ij s sesls Normed fit index indicators
0.932 >0.9 (IF1) oxl3 (S5l esls Incremental fit index e e
0.879 >0.9 (CFI) ik Swjl, a3l Comparative fit index
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