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   15 

ABSTRACT 16 

Water user associations or farmer groups carry out water management on tidal land. In its 17 

management, the participation of farmers in the group is necessary. This study aimed to 18 

examine the indicators of participation that positively affect the sustainability of tidal 19 

agriculture. The variables used in this study are participation (5 indicators), leadership (5 20 

indicators), attitude & understanding (4 indicators), and utilization & maintenance (4 21 

indicators). The research locations were in the tidal area of Telang Karya and Telang Rejo 22 

Village. The number of samples in this study was 245 farmers. This study used confirmatory 23 

factor analysis (CFA) by building the model of first-order CFA and second-order CFA. 24 

Evaluation of the model was done by looking at the Goodness of Fit Indexes, namely chi-25 

mailto:yazid_ppmal@yahoo.com
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square (χ2), root mean square error of approximation (RMSEA), CFI, TLI, GFI, and AGFI. 26 

The research results on the second-order CFA resulted in a value of R2 = 137.414, and the 27 

model was a good fit. The results of the indicators analysis used were significant to be applied 28 

in tidal lowlands agriculture. 29 

Keywords: tidal lowland, water management, participation, CFA 30 

 31 

INTRODUCTION 32 

Tidal lowland is a suboptimal land category that is widely used for agriculture.  Tidal lowland 33 

is the reclamation of swampland that occurs between land and water.  One of the largest tidal 34 

areas in Indonesia is in South Sumatra.  The government had carried out the development of 35 

tidal areas in South Sumatra since 1969 through a transmigration program with an area of 2.92 36 

million ha at the beginning of the reclamation (Euroconsult, 1995; Imanudin et al., 2010; Purba 37 

et al., 2020).  The largest tidal area in South Sumatra is in Banyuasin Regency, with an area of 38 

185964 ha in 2018 (Central Bureau of Statistics of Banyuasin Regency, 2019). 39 

Tidal lowlands have four types of overflows based on the range of tides, i.e., types A, B, C, 40 

and D. This study focused on tidal lowlands type A where it is highly flooded constantly during 41 

either high or low tides (Fahri et al., 2021).  Tidal lowland type A is very suitable for 42 

agricultural cultivation, especially food crops.  In general, agriculture on tidal lands is highly 43 

dependent on tides over a certain period.  However, this type-A topography makes it difficult 44 

to discharge water.  This affects land washing from acidic properties, and the content of various 45 

toxic substances is not optimal (Armanto et al., 2013; Imanudin and Armanto, 2012; Tafarini 46 

and Yazid, 2019).  So that proper water management is the primary key for thriving agriculture 47 

on tidal land. 48 

Tidal lowland agriculture is very dependent on water, so in its management, the role of farmers 49 

both individually and in groups is crucial.  In several locations, the water management system 50 
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built by the government was carried out by the water user association (WUA) with the 51 

participatory irrigation management practices (Arun et al., 2012; Gomo et al., 2014; Perret, 52 

2002).  However, there were often recurring problems related to water management by farmers.  53 

These problems included high dependence on government support, weak institutions, lack of 54 

information on production strategies, and low water maintenance participation and 55 

management (Muchara et al., 2016).  For success in sustainable tidal lowland farming, it is 56 

necessary to have proper planning, management, and utilization from land management, 57 

infrastructure technology, and especially aspects of water management.  Furthermore, all these 58 

activities must be carried out in a participatory manner by the farmers. 59 

This study assessed and confirmed the variables and indicators that form the site-specific 60 

farmers' participation model.  The study goal was that these indicators could produce 61 

appropriate actions in sustainable water management (Bakri et al., 2020).  If farmers can carry 62 

out water management in a participatory manner, it will reduce social conflicts and technical 63 

problems regarding the quality and quantity of agricultural water needs. 64 

 65 

Scientific hypothesis  66 

This study hypothesis is that latent variables of leadership, attitude and understanding, and 67 

utilization and maintenance have significant effect on latent variable of participation.  68 

 69 

MATERIALS AND METHOD 70 

Description of Study Site and Data Collection 71 

This research was conducted in Muara Telang District, Banyuasin Regency, South Sumatra. 72 

Banyuasin Regency was formed from the division of Musi Banyuasin Regency with an area of 73 

1,183,299 ha or 12.8% of the total area of South Sumatra. Banyuasin Regency consists of 21 74 

districts, 16 sub-districts, and 288 villages (Central Bureau of Statistics of South Sumatra 75 



4 

 

Province, 2020). Sampling was carried out in Telang Karya and Telang Rejo Village. The data 76 

used were primary data obtained from direct interviews with farmer groups from the research 77 

locations. Interviews were conducted in August – September 2019 using structured 78 

questionnaires. The number of samples used in this study was 245 respondent farmers in those 79 

two research villages. Sampling used the purposive technique. Purposive sampling was carried 80 

out by considering that farmers are members of farmer groups who participate in water 81 

management and maintenance and water infrastructure, and farmers own tidal agricultural land 82 

in Telang Karya and Telang Rejo villages and not alternative land (PU land).  83 

 84 

Data Analysis 85 

Confirmatory Factor Analysis 86 

Confirmatory Factor Analysis (CFA) method was used to test the hypothesis in this study.  CFA 87 

is an approach method used to test a set of variables/data whether it supports the hypothesized 88 

model (Knekta et al., 2019). CFA is based on previous measurements or theories in order to 89 

verify the factor structure of a series of observational variables (Hair et al., 2012; Mooi and 90 

Sarstedt, 2019). In this study, the CFA analysis was carried out in two stages, first order and 91 

second order confirmatory factor analysis. 92 

First order CFA aims to determine the significant indicator of the latent variables.  The 93 

covariance between the indicators in the first order CFA will be used in the second order CFA, 94 

which represents the nature and method of variance (Marsh and Hocevar, 1988). (Gould and 95 

Rutgers, 2015) revealed that second order CFA is a technique for interpreting scales as 96 

multilevel and multidimensional.  This test was conducted to examine whether there is a 97 

relationship between latent participation (Y) and three sub-scales of latent X variables.  The 98 

four latent variables were analyzed simultaneously.  The relationship between First Order CFA 99 

and Second Order CFA is presented in the following equation (Rindskopf, 1984): 100 
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x  λx    (1) 101 

η  Β  Γ    (2) 102 

x  λx    (3) 103 

Where λx is matrix of loading factor (λ); B is loading coefficient; Г and λ is loading factor first 104 

dan second order;  is vector for latent variables of size nx1;  is single variable vector (unique); 105 

x is vector for the indicator variables of size px1;  is vector for measurement error of size px1; 106 

 is vector for measurement error of size nx1. 107 

 108 

Normality Multivariate Test   109 

There were four latent variables used to measure farmers participation in water management.  110 

Each latent variable was measured by some indicators.  Reaching the assumption should be 111 

done before conducting confirmatory factor analysis. This is purpose to test whether the data 112 

are multivariate normally distributed.  The test was carried out with a multivariate χ2 plot. The 113 

hypotheses used are as follows: 114 

H0: Normal multivariate distribution data. 115 

H1: The data are not normally distributed multivariate. 116 

 117 

Statistical test: 118 

𝑑𝑗
2 =  (𝑋𝑖 − �̅�) ′𝑆−1(𝑋𝑖 − �̅�) (4)  119 

 120 

The rejection region occurs if the value of  𝑑𝑗
2 ≤ χ

𝑝;0.50
2  (Johnson and Wichern, 2007). In this 121 

study, the value of χ2 = 137.414, reject H0, so it can be concluded that all latent variables for 122 

measuring farmer participation in water management are normally distributed multivariate. 123 
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 124 

Model Identification   125 

To identify the CFA model, both first order and second order, it is necessary to note that there 126 

are three identification categories (Hendry, 2009; Ramlall, 2017): 127 

1. The under-identified shows that model analysis cannot be carried out. 128 

2. Just identified shows that the former model cannot generalize, so the analysis cannot be 129 

carried out. 130 

Over identified indicates that the degree of freedom is positive, so several levels of 131 

generalization can be made to obtain the most suitable model. 132 

 133 

Goodness Of Fit (GOF) Criteria   134 

After estimating, the CFA model was tested for model feasibility to determine the extent to 135 

which its specifications were consistent with the data. The evaluation process went through 136 

two aspects, i.e., the GOF of the overall model and the GOF of individual parameter estimation 137 

(Bentler, 1990). The model fit criteria include chi-square (χ2), root mean square error of 138 

approximation (RMSEA), CFI, TLI, GFI, and AGFI. The suitability criteria were presented in 139 

the following Table 1: 140 

 141 

Table 1 Goodness of Fit Index Criteria 142 

Goodness of fit index Cut off value 

χ 2 - Chi square Expected small 

(Hair et al., 2012, 2014) 

Probability ≥ 0.05 

RMSEA ≤ 0.08 (Steiger, 1990) 

CFI ≥ 0.90 (Hu L.-T. and Bentler P. M., 1999) 
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TLI ≥ 0.90 (Tucker and Lewis, 1973) 

GFI ≥ 0.90 (Bentler, 1983; Joreskog and 

Sorbom, 1998)  AGFI ≥ 0.90 

 143 

A good model if the χ2 test is not real at a certain level of significance. The hypothesis used is 144 

as follows: 145 

H0: The estimated population covariance is the same as the sample/model covariance according 146 

to the data 147 

H1: The estimated population covariance is not the same as the sample/model covariance does 148 

not match the data 149 

The decision of the hypothesis rejects H0 if χ
2 > χ2 

(α = 5%) or p-value < 0.05. The model fits if it 150 

accepts H0 or the model is in following the data. 151 

 152 

Validity And Reliability Test   153 

The measurement of a single construct was done by estimating the validity and construct 154 

reliability (CR). Validity is if an instrument can measure the model built, while reliability refers 155 

to the consistency of instrument measurement. Validity is indicated by the factor loading value 156 

of each indicator ≥ 0.5 dan p < 0.05 (Hair et al., 2009; Knekta et al., 2019). The factor loading 157 

value can be calculated using the following equation: 158 

λ = (AT – A)-1AT B (5) 159 

Where: λ = loading factor; A = indicator; B = latent  160 

 161 
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Furthermore, measured by estimating construct reliability. Referring to (Fornell and Larcker, 162 

1981), the CR value was a measure of the consistent internal indicator of a variable. The 163 

following equation calculated the CR value: 164 

𝐶𝑅 =
(∑ 𝜆𝑖

𝑛
𝑖=1 )

2

(∑ 𝜆𝑖
𝑛
𝑖=1 )

2
+(∑ 𝑒𝑖

𝑛
𝑖=1 )

 (6) 165 

Where λi is factor loading for item i under a particular construct and ei is the error variance for 166 

the item 167 

A good indicator of reliability is if the CR value is 0.70 or more. However, the CR value in the 168 

range of 0.60 – 0.70 is still acceptable. While the value of CR < 0.60 indicates poor indicator 169 

reliability. 170 

 171 

RESULTS  172 

First order cfa on latent variable of participation 173 

Latent variables of participation consist of five indicators. 174 

 175 

Figure 1 CFA Latent Variable of Participation 176 

 177 



9 

 

The value of degrees of freedom (df) = 5 indicates the model was over-identified. The analytical 178 

model was confirmed good if the GOF value was in accordance with the index criteria. 179 

 180 

Table 2. Goodness of Fit Model CFA of Participation Latent Variable  181 

Goodness of fit 

index 

Cut off value Model result Resolve 

χ 2 - Chi square - 142.033 Expected small 

Probability ≥ 0.05 0.000 Poor 

RMSEA ≤ 0.08 0.335 Poor 

CFI ≥ 0.90 0.921 Good fit 

TLI ≥ 0.90 0.843 Poor 

GFI ≥ 0.90 0.822 Good fit 

AGFI ≥ 0.90 0.467 Poor 

 182 

Table 2 indicate that the GOF value of the model was not suitable. Thus, it needs to be modified. 183 

Modification of the model was done by selecting the largest value of MI (Modification 184 

Indexes). The large MI values were the covariance of e2e4, e2e5, dan e4e5. The 185 

respective MI values in the covariance were 23.593; 23.798; and 92.132. Then the modified 186 

result has a degree of freedom value df = 2. This means that the model is over-identified, so 187 

the GOF value is presented in Table 3 below: 188 

 189 

Table 3 Modification of Goodness of Fit Model CFA of Participation Latent Variable  190 

Goodness of fit 

index 

Cut off value Model result Resolve 

χ2 - Chi square - 3.444 Expected small 
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Probability ≥ 0.05 0.179 Good fit 

RMSEA ≤ 0.08 0.054 Good fit 

CFI ≥ 0.90 0.999 Good fit 

TLI ≥ 0.90 0.996 Good fit 

GFI ≥ 0.90 0.994 Good fit 

AGFI ≥ 0.90 0.958 Good fit 

 191 

Based on the GOF values in Table 3, it can be concluded that the CFA model had conform the 192 

criteria. The overall model was fit. Furthermore, the loading factor value was tested to 193 

determine the magnitude of the indicator formation in forming the latent variable of 194 

participation. The indicator was significant if the p-value of the loading factor is less than α = 195 

0.05. 196 

 197 

Table 4 Parameter Estimation CFA of Participation Latent Variable  198 

Indicator Loading Factor Error Variance R2 P-Value Resolve 

Y1 0.967 0.074 0.935 0.000 Significant  

Y2 0.988 0.028 0.976 0.000 Significant  

Y3 0.965 0.084 0.931 0.000 Significant  

Y4 0.727 0.768 0.528 0.000 Significant  

Y5 0.827 0.459 0.683 0.000 Significant  

 199 

Based on Table 4, all indicators significantly form the latent variable of farmer participation in 200 

water management. This was indicated by a p-value that was less than α = 0.05. When observed 201 

from the loading factor value and R2, the Y2 indicator (participating in cleaning the channels) 202 
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was the most significant contribution, 97.6%. The next stage was the reliability test. The value 203 

of construct reliability was as follows: 204 

 205 

𝐶𝑅 =   
ൣ∑ 𝜆𝑖

𝑛
𝑖=1 ൧

2

ൣ∑ 𝜆𝑖
𝑛
𝑖=1 ൧

2
+ൣ∑ 𝛿𝑖

𝑛
𝑖 ൧

=
(4.474)2

(4.474)2+(1.413)
= 0.934         (7) 206 

 207 

The construct reliability of the latent participation variable yields a value of 0.934. The value 208 

was more than 0.7 or 0.5, so the latent variable participation has high consistency or has good 209 

reliability. 210 

 211 

First order cfa on latent variable of participation 212 

The latent variable of leadership consists of 5 indicators. 213 

 214 

Figure 2 CFA of Leadership Latent Variable 215 

 216 

Figure 2 was the estimation result of the leadership latent variable indicators. The df value = 5 217 

explained that the model was over-identified. 218 

 219 

Table 5 Goodness of Fit Model CFA of Leadership Latent Variable  220 
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Goodness of fit 

index 

Cut off value Model result Resolve 

χ2 - Chi square - 33.394 Expected small 

Probability ≥ 0.05 0.000 Poor 

RMSEA ≤ 0.08 0.153 Poor 

CFI ≥ 0.90 0.987 Good fit 

TLI ≥ 0.90 0.974 Good fit 

GFI ≥ 0.90 0.948 Good fit 

AGFI ≥ 0.90 0.844 Poor  

 221 

Table 5 showed that the probability value was less than 0.05, and some GOF index criteria 222 

stated that the model was not fit. So, it can be concluded that the level of the model acceptance 223 

was not good. This meant that the model needed to be modified with the aim of a better model 224 

acceptance rate. The enormous MI value was 20.507; 10.077; and 4.627, which was the 225 

covariance of e3e4, e2e4, and e1e5. The result of the modification presented df 226 

= 2. This meant that the modified model was over-identified with the GOF criteria as follows: 227 

 228 

Table 6 Goodness of Fit Modification Model CFA of Leadership Latent Variable  229 

Goodness of fit 

index 

Cut off value Model result Resolve 

χ2 - Chi square - 2.013 Expected small 

Probability ≥ 0.05 0.366 Good fit 

RMSEA ≤ 0.08 0.005 Good fit 

CFI ≥ 0.90 1.000 Good fit 
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TLI ≥ 0.90 1.000 Good fit 

GFI ≥ 0.90 0.997 Good fit 

AGFI ≥ 0.90 0.975 Good fit 

 230 

Table 6 elaborated the modified GOF values to produce probability values, RMSEA, CFI, TLI, 231 

GFI, and AGFI had to fulfil the criteria. This meant that the overall model was acceptable, and 232 

the next step was reliability testing. The construct reliability value of the leadership variable 233 

was 0.978, so the latent variable of leadership had excellent reliability because the CR value 234 

was more than 0.7 or 0.5. The latent variable model of leadership had different contribution 235 

values before and after modification. It can be seen in Table 7. 236 

 237 

Table 7 Contribution R2 from Leadership Indicators Before dan After Modified 238 

Indicator R2 (before) R2 (after) 

Lead1 0.936 0.935 

Lead2 0.950 0.963 

Lead3 0.934 0.921 

Lead4 0.910 0.907 

Lead5 0.897 0.892 

 239 

Table 7, the most significant contribution after modification was the Lead2 indicator 240 

(supporting each goal to be achieved) with a value of 0.963 or a contribution of 96.3%. The 241 

most significant contribution before and after modification did not differ from the R2 value. 242 

 243 

First Order CFA on Attitude and Understanding Latent Variables 244 

Attitude and understanding latent variables consisted of 4 indicators. 245 
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 246 

Figure 3 CFA Attitude and Understanding Latent Variables 247 

 248 

Figure 3 was the estimation result of the attitude and understanding indicators of which 249 

consisted of 4 indicators. The df = 2 explained that the model was over-identified. 250 

 251 

Table 8 Goodness of Fit Model CFA on Attitude and Understanding Latent Variables 252 

Goodness of fit 

index 

Cut off value Model result Resolve 

χ2 - Chi square - 87.051 Expected small 

Probability ≥ 0.05 0.000 Poor 

RMSEA ≤ 0.08 0.417 Good fit 

CFI ≥ 0.90 0.945 Good fit 

TLI ≥ 0.90 0.834 Poor  

GFI ≥ 0.90 0.844 Poor  

AGFI ≥ 0.90 0.222 Poor  

 253 

In Table 8, the probability value was less than 0.05, so H0 was rejected (the population 254 

covariance variance matrix was not the same as the estimated covariance of matrix variance). 255 

However, the Chi-square and probability values were very sensitive to the number of samples, 256 
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so another suitability test was needed. The suitable GOF values with the criteria were RMSEA 257 

and CFI values, while the others did not fit the criteria. This meant that the overall model was 258 

unacceptable and needed to be modified by choosing the largest MI value. The largest MI value 259 

is 73.114, which was the covariance of e3e4. After being modified, the value of df became 260 

1. It meant the model was over-identified. 261 

 262 

Table 9 Goodness of Fit Modification Model CFA of Attitude and Understanding Latent 263 

Variables  264 

Goodness of fit 

index 

Cut off value Model result Resolve 

χ2 - Chi square - 0.236 Expected small 

Probability ≥ 0.05 0.627 Good fit 

RMSEA ≤ 0.08 0.000 Good fit 

CFI ≥ 0.90 1.000 Good fit 

TLI ≥ 0.90 1.000 Good fit 

GFI ≥ 0.90 1.000 Good fit 

AGFI ≥ 0.90 0.995 Good fit 

 265 

Table 9 explained the modified GOF value to produce a better value according to the criteria. 266 

The overall model was a good fit and can be continued to the next step. The reliability test was 267 

calculated with the construct reliability (CR) value. The CR value for the latent variable attitude 268 

and understanding was 0.961. This value was more than 0.7 or 0.5. This meant that the attitude 269 

and understanding variables had high consistency. 270 

 271 



16 

 

Table 10 R2 Contribution in Attitude and Understanding Indicators Before and After 272 

Modification  273 

Indicators 

Loading Factor R2  Loading Factor R2 

Before  After  

Att1 0.968 0.938 0.975 0.950 

Att2 0.970 0.941 0.977 0.955 

Att3 0.939 0.882 0.919 0.845 

Att4 0.932 0.869 0.911 0.830 

 274 

Table 10 showed the indicators with the most significant loading factor and R2 values. After 275 

being modified, the indicator Att2 (responding, giving answers, working on, and completing 276 

the assigned task) gave the largest contribution to the attitude and understanding variable with 277 

a percentage of 95.5%. 278 

 279 

First Order CFA on Utilization and Operation (Util) of Maintenance Latent Variables 280 

 281 

Figure 4 CFA Latent Variables of Utilization and Operation 282 

 283 

Table 11 Goodness of Fit Utilization and Operation Latent Variable  284 
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Goodness of fit 

index 

Cut off value Model result Resolve  

χ2 - Chi square - 1.363 Expected small 

Probability ≥ 0.05 0.506 Good fit  

RMSEA ≤ 0.08 0.000 Good fit  

CFI ≥ 0.90 1.000 Good fit  

TLI ≥ 0.90 1.001 Good fit  

GFI ≥ 0.90 0.997 Good fit  

AGFI ≥ 0.90 0.986 Good fit  

 285 

Table 11, the probability value was 0.05. This meant accepting H0, so the population of 286 

covariance variance matrix was the same as the estimated covariance variance matrix. In 287 

addition, other conformity tests such as CFI, TLI, GFI, and AGFI had good fit criteria of 0.90 288 

and RMSEA value = 0.000 or less than 0.08. Therefore, the overall model was a good fit and 289 

did not need modification. The next step was to calculate the CR value to see the reliability of 290 

the latent variable. 291 

 292 

Table 12 Parameter Estimation of CFA Latent Variable of Utilization and Operation 293 

Indicator Loading Factor Error Variance R2 P-Value Resolve  

Util1 0.977 0.046 0.954 0.000 Significant  

Util2 0.990 0.018 0.981 0.000 Significant  

Util3 0.968 0.061 0.937 0.000 Significant  

Util4 0.915 0.164 0.954 0.000 Significant  

 294 
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In latent UO, all indicators were significant. This showed that these indicators could explain 295 

the presence of latent UO. The Util2 indicator (utilization and operation of infrastructure at the 296 

planting phase) was an indicator that gave the largest contribution in explaining the latent UO 297 

because it had a loading factor value of 0.990 and R2 = 0.981 (the largest) with the minor error 298 

of 0.018. The value of construct reliability can be obtained by using the formula 8 as follows: 299 

 300 

𝐶𝑅 =   
ൣ∑ 𝜆𝑖

𝑛
𝑖=1 ൧

2

ൣ∑ 𝜆𝑖
𝑛
𝑖=1 ൧

2
+ൣ∑ 𝛿𝑖

𝑛
𝑖 ൧

=
(3.850)2

(3.850)2+(0.289)
= 0.981         (8) 301 

 302 

The CR value of the latent variable UO was 0.981. This value was greater than 0.7 or 0.5. This 303 

meant that the latent variables of utilization and operation had good reliability. 304 

 305 

Second Order Confirmatory Latent Variable of Participation 306 

The second-order CFA for the participation variable consisted of 3 indicators, i.e., leadership, 307 

attitude & understanding, and utilization & operation. 308 

 309 

Figure 5 Second Order CFA 310 
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 311 

Figure 5 is the standardized estimation value of the second-order CFA farmers’ participation 312 

in water management. The test results showed the value of df = 132, which indicated the over-313 

identified model. Then the evaluation stage could be carried out for the suitability of the model. 314 

 315 

Table 13 Goodness of Fit Second Order Participation Variable 316 

Goodness of fit 

index 

Cut off value Model result Resolve  

χ2 - Chi square - 971.486 Expected small 

Probability ≥ 0.05 0.000 Poor  

RMSEA ≤ 0.08 0.161 Poor 

CFI ≥ 0.90 0.903 Good fit 

TLI ≥ 0.90 0.888 Poor  

GFI ≥ 0.90 0.683 Poor  

AGFI ≥ 0.90 0.589 Poor  

 317 

Table 13 showed only the value of CFI = 0.903 (≥ 0.90) that suited the criteria, while the other 318 

criteria were not. Therefore, the overall model was not good (not fit). Therefore, the initial 319 

model needed modification. Modification of the model was done by selecting the largest MI 320 

value, which was presented in the following table: 321 

 322 

Table 14 Modification Indexes Value 323 

Covariances M.I.  Covariances M.I. 

e19  e20 88.850  e5  e19 44.563 

e17  e21 8.585  e5  e16 6.025 
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e16  e19 4.256  e5  e11 9.006 

e14  e15 5.299  e4  e20 76.824 

e13  e20 13.632  e4  e19 8.665 

e13  e19 18.307  e4  e13 10.385 

e12  e19 7.466  e3  e16 35.569 

e11  e19 6.537  e3  e14 14.544 

e11  e17 20.338  e3  e11 12.856 

e10  e20 19.456  e3  e10 11.877 

e9  e12 12.654  e3  e8 22.261 

e9  e11 19.912  e2  e16 17.931 

e8  e11 15.195  e2  e14 11.708 

e8  e9 20.847  e2  e5 39.743 

e7  e14 8.901  e2  e4 40.112 

e5  e21 21.492  e1  e5 6.545 

e5  e20 93.103  e1  e2 30.306 

 324 

Table 14 is the value of M.I. selected for the modification of the participation second-order 325 

model. The following figure 6 presents the results of the model modification. 326 

 327 
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 328 

Figure 6 The Modification of Second-Order Participation Variable  329 

 330 

In Figure 6, the df = 94 meant that the model was over-identified.  The results of the feasibility 331 

test of the modified model were presented in Table 15 below: 332 

 333 

Table 15 The Modification Goodness of Fit of Second-Order Participation Variable 334 

Goodness of fit 

index 

Cut off value Model result Resolve  

χ2 - Chi square - 137.414 Expected small 

Probability ≥ 0.05 0.002 Poor 

RMSEA ≤ 0.08 0.044 Good fit 

CFI ≥ 0.90 0.995 Good fit 

TLI ≥ 0.90 0.992 Good fit 

GFI ≥ 0.90 0.945 Good fit 
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AGFI ≥ 0.90 0.901 Good fit 

 335 

Table 15 was the GOF result of the modified model.  Even though the probability value was 336 

less than 0.05 (reject H0: the estimated population covariance was not the same as the 337 

sample/model covariance did not match the data), but other criteria such as RMSEA, CFI, TLI, 338 

GFI, and AGFI was suitable so that the model can be accepted.  In the reliability test, the value 339 

of the second-order reliability construct of participation was 0.989.  The CR value was more 340 

than 0.7 or 0.5 (high reliability), so there was high consistency in measuring the latent 341 

construct.  After being modified in the value of R2 and loading factor, the most significant 342 

contribution indicator was Util2 (utilization and operation of infrastructure at the planting 343 

phase).  The contribution of the Util2 indicator made up the latent variable of participation, 344 

98.2%. 345 

 346 

DISCUSSIONS 347 

Participation is a collaborative decision-making process hoping that it will affect decision-348 

makers (Becker and Gerhart, 1996; Brager et al., 1987). Leader involvement is a form of 349 

participation to determine a goal. Leadership is an attitude that every group leader must-have. 350 

Therefore, the role of the leader is significant in decision-making (Margerison and Glube, 351 

1979). In addition, other group members will be involved when participation is applied in 352 

planning. This is done to structure steps and make decisions regarding the objectives of group 353 

operations.  354 

In this study, leadership was one of the variables that determine the attitudes and understanding 355 

of each member in participating. Attitude was an important study subject used to predict social 356 

behavior (Petty et al., 1997). Several studies had shown a relationship between attitudes and 357 

participation. Research Bagherian et al., (2011), stated that farmers who had a negative attitude 358 
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towards government regulations regarding wetlands were less likely to want to participate in 359 

water management. His research in Iran resulted in the finding that the attitude variable was 360 

essential for participation in the program and understanding the participation behavior of 361 

certain groups. If the farmer had a positive attitude, this could support in achieving the group's 362 

program goals. Farmers who have a good attitude and understanding of water resources tend 363 

to want to participate in its management. In the group, the attitude of responding, giving 364 

answers, working on, and completing the assigned tasks would positively influence 365 

participatory management (Davidescu et al., 2020; Saiz-Rubio and Rovira-Más, 2020). 366 

Tidal lowland agriculture, which is highly dependent on water, requires wise use. Farmers not 367 

only take advantage of water resources but also have to manage them properly. Water 368 

management on tidal land at the research site was assisted by water infrastructure such as water 369 

channels equipped with sluice gates. This floodgate functions to hold water in the canal when 370 

needed and disposed of water when it is excessive. In addition, these water-gates and channels 371 

also function to wash the land from acidity and remove chemical residues on the land 372 

(Imanudin et al., 2010; Sulaiman et al., 2019). In Tafarini et al. (2021) research, the 373 

management of this infrastructure requires costs. Not only management but maintenance also 374 

requires costs to support efficient utilization. In its utilization, farmers must be equipped with 375 

an understanding of the tidal irrigation system and the use of water infrastructure. MacDonald 376 

(2019) research, stated that the operation and maintenance of water infrastructure were carried 377 

out in a participatory manner by the water user association group. Water infrastructure 378 

maintenance was carried out regularly so that it can be utilized optimally for the sustainability 379 

of water management in tidal areas (Regulation of the Minister of Public Works and Public 380 

Housing, 2015; Saiz-Rubio & Rovira-Más, 2020; Tafarini & Yazid, 2019). Therefore, the 381 

variables of leadership, attitude & understanding, and utilization & maintenance are closely 382 

related to farmer participation in water management.   383 
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Based on the confirmatory factor analysis results, it was confirmed that participation was 384 

formed if the variables of leadership, attitude & understanding, and utilization & maintenance 385 

were the benchmarks for the success of tidal water management. The specification of indicators 386 

for each variable was an indicator in water management in tidal agriculture. The success and 387 

sustainability of water management encourage sustainable agriculture. In Pretty (1995) 388 

research, the success of sustainable agriculture must be supported by the group's participation 389 

responsible for its management. Leadership was an essential factor in decision-making. A 390 

leadership attitude needs to be possessed by a leader and its members to play an active role in 391 

carrying out their duties (Ejimabo, 2015). Research of Al-Rawahi & Al-Yaaribi (2013), stated 392 

that a person's attitudes and understanding influence various aspects of group participation. 393 

 394 

CONCLUSION 395 

Questionnaire data that had been collected accurately measured four latent variables and 18 396 

constituent indicators. The constituent indicators of the latent variables of participation, 397 

leadership, attitude & understanding, and utilization & operation had a significant p-value, 398 

indicating that all loading factor values had a significant (unidimensional) effect on the latent 399 

variables in first-order confirmatory factor analysis (CFA). However, there were some 400 

estimated that required modification to get a good measurement model. Therefore, the value of 401 

the contribution of latent variables and indicators varies. The most critical indicators that make 402 

up the latent variables of participation in the second-order contribution are Util2. Indicator 403 

Util2 is the utilization and operation of water infrastructure used at the planting stage. 404 
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INTRODUCTION

Tidal lowland is a suboptimal land category that is widely 
used for agriculture. Tidal lowland is the reclamation of  
swampland that occurs between land and water. One of  
the largest tidal areas in Indonesia is in South Sumatra. 
The government had carried out the development of  tidal 
areas in South Sumatra since 1969 through a transmigration 
program with an area of    2.92 million ha at the beginning of  
the reclamation (Euroconsult, 1995; Imanudin et al., 2010; 
Purba et al., 2020). The largest tidal area in South Sumatra 
is in Banyuasin Regency, with an area of    185964 ha in 2018 
(Central Bureau of  Statistics of  Banyuasin Regency, 2019).

Tidal lowlands have four types of  overflows based on 
the range of  tides, i.e., types A, B, C, and D. This study 
focused on tidal lowlands type A where it is highly flooded 

constantly during either high or low tides (Fahri et al., 
2021). Tidal lowland type A is very suitable for agricultural 
cultivation, especially food crops. In general, agriculture 
on tidal lands is highly dependent on tides over a certain 
period. However, this type-A topography makes it difficult 
to discharge water. This affects land washing from acidic 
properties, and the content of  various toxic substances is 
not optimal (Armanto et al., 2013; Imanudin and Armanto, 
2012; Tafarini and Yazid, 2019). So that proper water 
management is the primary key for thriving agriculture 
on tidal land.

Tidal lowland agriculture is very dependent on water, so in 
its management, the role of  farmers both individually and in 
groups is crucial. In several locations, the water management 
system built by the government was carried out by the water 
user association (WUA) with the participatory irrigation 

Water user associations or farmer groups carry out water management on tidal land. In its management, the participation of farmers in the 
group is necessary. This study aimed to examine the indicators of participation that positively affect the sustainability of tidal agriculture. 
The variables used in this study are participation (5 indicators), leadership (5 indicators), attitude & understanding (4 indicators), and 
utilization & maintenance (4 indicators). The research locations were in the tidal area of  Telang Karya and Telang Rejo Village. The number 
of samples in this study was 245 farmers. This study used confirmatory factor analysis (CFA) by building the model of first-order CFA 
and second-order CFA. Evaluation of the model was done by looking at the Goodness of Fit Indexes, namely chi-square (χ2), root mean 
square error of approximation (RMSEA), CFI, TLI, GFI, and AGFI. The research results on the second-order CFA resulted in a value of 
R2 = 137.414, and the model was a good fit. The results of the indicators analysis used were significant to be applied in tidal lowlands 
agriculture.

Keywords: tidal lowland, water management, participation, CFA
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management practices (Arun et al., 2012; Gomo et al., 2014; 
Perret, 2002). However, there were often recurring problems 
related to water management by farmers. These problems 
included high dependence on government support, weak 
institutions, lack of  information on production strategies, 
and low water maintenance participation and management 
(Muchara et al., 2016). For success in sustainable tidal 
lowland farming, it is necessary to have proper planning, 
management, and utilization from land management, 
infrastructure technology, and especially aspects of  water 
management. Furthermore, all these activities must be 
carried out in a participatory manner by the farmers.

Tidal lowlands are highly dependent on seasonal patterns, 
so it is important to maintain the quantity or availability of  
water with proper management (Ar-Riza and Alkasuma, 
2008). Proper water management is carried out by 
controlling water structures such as water gates by farmers 
individually or in groups. The arrangement of  water gates 
must be carried out in a participatory manner, so water 
distribution to the land is carried out properly and at the 
right time. Ibrahim et al., (2017) research stated the concept 
of  measuring participation variables in operation and 
maintenance, namely the characteristics of  respondents 
(name, gender, age, and level of  education). Yenifa et 
al., (2013) research stated that increasing participation 
in irrigation management could have a positive impact 
on agricultural products. This means that proper water 
management with the participation of  water users (farmers) 
could have a positive effect on agricultural development 
and sustainability.

This study objectives were to assessed and confirmed 
the variables and indicators that form the site-specific 
farmers’ participation model. The study goal was that 
these indicators could produce appropriate actions in 
sustainable water management. If  farmers can carry out 
water management in a participatory manner, it will reduce 
social conflicts and technical problems regarding the quality 
and quantity of  agricultural water needs (Bakri et al., 2020).

Scientific hypothesis
This study hypothesis is that latent variables of  leadership, 
attitude and understanding, and utilization and maintenance 
have significant effect on latent variable of  participation.

MATERIALS AND METHOD

Description of study site and data collection
This research was conducted in Muara Telang District, 
Banyuasin Regency, South Sumatra. Banyuasin Regency was 
formed from the division of  Musi Banyuasin Regency with 
an area of  1,183,299 ha or 12.8% of  the total area of  South 

Sumatra. Banyuasin Regency consists of  21 districts, 16 
sub-districts, and 288 villages (Central Bureau of  Statistics 
of  South Sumatra Province, 2020). Sampling was carried 
out in Telang Karya and Telang Rejo Village. The data used 
were primary data obtained from direct interviews with 
farmer groups from the research locations. Interviews were 
conducted in August – September 2019 using structured 
questionnaires. The number of  samples used in this 
study was 245 respondent farmers in those two research 
villages. Sampling used the purposive technique. Purposive 
sampling was carried out by considering that farmers 
are members of  farmer groups who participate in water 
management and maintenance and water infrastructure, 
and farmers own tidal agricultural land in Telang Karya 
and Telang Rejo villages and not alternative land (PU land).

Data Analysis
Confirmatory Factor Analysis
Confirmatory Factor Analysis (CFA) method was used 
to test the hypothesis in this study. CFA is an approach 
method used to test a set of  variables/data whether it 
supports the hypothesized model (Knekta et al., 2019). CFA 
is based on previous measurements or theories in order 
to verify the factor structure of  a series of  observational 
variables (Hair et al., 2012; Mooi and Sarstedt, 2019). In 
this study, the CFA analysis was carried out in two stages, 
first order and second order confirmatory factor analysis.

First order CFA aims to determine the significant indicator 
of  the latent variables. The covariance between the 
indicators in the first order CFA will be used in the second 
order CFA, which represents the nature and method of  
variance (Marsh and Hocevar, 1988). Gould and Rutgers, 
2015 revealed that second order CFA is a technique for 
interpreting scales as multilevel and multidimensional. 
This test was conducted to examine whether there is a 
relationship between latent participation (Y) and three 
sub-scales of  latent X variables. The four latent variables 
were analyzed simultaneously. The relationship between 
First Order CFA and Second Order CFA is presented in 
the following equation (Rindskopf, 1984):

x = λx ξ + δ (1)

η = Βη + Γξ + ζ (2)

x = λx η + ε (3)

Where λx is matrix of  loading factor (λ); B is loading 
coefficient; Г and λ is loading factor first dan second order; 
ξ is vector for latent variables of  size nx1; ζ is single variable 
vector (unique); x is vector for the indicator variables of  
size px1; δ is vector for measurement error of  size px1; ε 
is vector for measurement error of  size nx1.
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Normality multivariate test
There were four latent variables used to measure farmers 
participation in water management. Each latent variable was 
measured by some indicators. Reaching the assumption should 
be done before conducting confirmatory factor analysis. This 
is purpose to test whether the data are multivariate normally 
distributed. The test was carried out with a multivariate χ2 
plot. The hypotheses used are as follows:
H0: Normal multivariate distribution data.
H1: The data are not normally distributed multivariate.

Statistical test:

d X X S X Xj i i
2 1= − −−�( )�' ( )  (4)

The rejection region occurs if  the value of  d j
2 �≤ χ p ; .0 50

2  

(Johnson and Wichern, 2007). In this study, the value of  
χ2 = 137.414, reject H0, so it can be concluded that all latent 
variables for measuring farmer participation in water 
management are normally distributed multivariate.

Model identification
To identify the CFA model, both first order and 
second order, it is necessary to note that there are three 
identification categories (Hendry, 2009; Ramlall, 2017):
1. The under-identified shows that model analysis cannot 

be carried out.
2. Just identified shows that the former model cannot 

generalize, so the analysis cannot be carried out.

Over identified indicates that the degree of  freedom is 
positive, so several levels of  generalization can be made 
to obtain the most suitable model.

Goodness of fit (GOF) criteria
After estimating, the CFA model was tested for model 
feasibility to determine the extent to which its specifications 
were consistent with the data. The evaluation process went 
through two aspects, i.e., the GOF of  the overall model 
and the GOF of  individual parameter estimation (Bentler, 
1990). The model fit criteria include chi-square (χ2), root 
mean square error of  approximation (RMSEA), CFI, TLI, 
GFI, and AGFI. The suitability criteria were presented in 
the following Table 1:

A good model if  the χ2 test is not real at a certain level of  
significance. The hypothesis used is as follows:

H0: The estimated population covariance is the same as 
the sample/model covariance according to the data

H1: The estimated population covariance is not the same 
as the sample/model covariance does not match the 
data

The decision of  the hypothesis rejects H0 if  χ2 > χ2 
(α = 5%) 

or p-value < 0.05. The model fits if  it accepts H0 or the 
model is in following the data.

Validity And Reliability Test
The measurement of  a single construct was done by 
estimating the validity and construct reliability (CR). 
Validity is if  an instrument can measure the model built, 
while reliability refers to the consistency of  instrument 
measurement. Validity is indicated by the factor loading 
value of  each indicator ≥ 0.5 dan p < 0.05 (Hair et al., 
2009; Knekta et al., 2019). The factor loading value can 
be calculated using the following equation:

λ = (AT – A)-1AT B (5)

Where: λ = loading factor; A = indicator; B = latent

Furthermore, measured by estimating construct reliability. 
Referring to (Fornell and Larcker, 1981), the CR value was 
a measure of  the consistent internal indicator of  a variable. 
The following equation calculated the CR value:
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Where λi is factor loading for item i under a particular 
construct and ei is the error variance for the item

A good indicator of  reliability is if  the CR value is 0.70 or 
more. However, the CR value in the range of  0.60 – 0.70 
is still acceptable. While the value of  CR < 0.60 indicates 
poor indicator reliability.

RESULTS

First order cfa on latent variable of participation
Latent variables of  participation consist of  five indicators.

The value of  degrees of  freedom (df) = 5 indicates the 
model was over-identified. The analytical model was 

Table 1: Goodness of Fit Index Criteria
Goodness of 
fit index

Cut off value

χ2 - Chi square Expected 
small

(Hair et al., 2012, 2014)

Probability ≥ 0.05
RMSEA ≤ 0.08 (Steiger, 1990)
CFI ≥ 0.90 (Hu L.-T. and Bentler P. M., 1999)
TLI ≥ 0.90 (Tucker and Lewis, 1973)
GFI ≥ 0.90 (Bentler, 1983; Joreskog and  

Sorbom, 1998) AGFI ≥ 0.90
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confirmed good if  the GOF value was in accordance with 
the index criteria.

Table 2 indicate that the GOF value of  the model was 
not suitable. Thus, it needs to be modified. Modification 
of  the model was done by selecting the largest value of  
MI (Modification Indexes). The large MI values were 
the covariance of  e2←→e4, e2←→e5, dan e4←→e5. 
The respective MI values in the covariance were 23.593; 
23.798; and 92.132. Then the modified result has a 
degree of  freedom value df  = 2. This means that the 
model is over-identified, so the GOF value is presented 
in Table 3 below:

Based on the GOF values in Table 3, it can be concluded 
that the CFA model had conform the criteria. The overall 
model was fit. Furthermore, the loading factor value 
was tested to determine the magnitude of  the indicator 
formation in forming the latent variable of  participation. 
The indicator was significant if  the p-value of  the loading 
factor is less than α = 0.05.

Based on Table 4, all indicators significantly form the latent 
variable of  farmer participation in water management. This 
was indicated by a p-value that was less than α = 0.05. The 
Y2 indicator (participating in cleaning the channels) was 
the most significant contribution. It had the loading factor 
value of  0.988 and R2 of  97.6%. It meant that the Y2 had 
the highest significant effect to the participation. The 
next stage was the reliability test. The value of  construct 
reliability was as follows:
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The construct reliability of  the latent participation variable 
yields a value of  0.934. The value was more than 0.7 or 0.5, 
so the latent variable participation has high consistency or 
has good reliability.

First order cfa on latent variable of participation
The latent variable of  leadership consists of  5 indicators.

Fig. 2 was the estimation result of  the leadership latent 
variable indicators. The df  value = 5 explained that the 
model was over-identified.

Table 5 showed that the probability value was less than 
0.05, and some GOF index criteria stated that the model 
was not fit. So, it can be concluded that the level of  the 
model acceptance was not good. This meant that the model 
needed to be modified with the aim of  a better model 
acceptance rate. The enormous MI value was 20.507; 
10.077; and 4.627, which was the covariance of  e3←→e4, 
e2←→e4, and e1←→e5. The result of  the modification 
presented df  = 2. This meant that the modified model was 
over-identified with the GOF criteria as follows:

Table 6 elaborated the modified GOF values to produce 
probability values, RMSEA, CFI, TLI, GFI, and AGFI had 
to fulfil the criteria. This meant that the overall model was 

Table 2: Goodness of Fit Model CFA of Participation Latent 
Variable
Goodness of 
fit index

Cut off 
value

Model 
result

Resolve

χ2 - Chi square - 142.033 Expected small
Probability ≥ 0.05 0.000 Poor
RMSEA ≤ 0.08 0.335 Poor
CFI ≥ 0.90 0.921 Good fit
TLI ≥ 0.90 0.843 Poor
GFI ≥ 0.90 0.822 Good fit
AGFI ≥ 0.90 0.467 Poor

Table 3: Modification of Goodness of Fit Model CFA of 
Participation Latent Variable
Goodness of 
fit index

Cut off 
value

Model 
result

Resolve

χ2 - Chi square - 3.444 Expected small
Probability ≥ 0.05 0.179 Good fit
RMSEA ≤ 0.08 0.054 Good fit
CFI ≥ 0.90 0.999 Good fit
TLI ≥ 0.90 0.996 Good fit
GFI ≥ 0.90 0.994 Good fit
AGFI ≥ 0.90 0.958 Good fit

Table 4: Parameter Estimation CFA of Participation Latent 
Variable
Indicator Loading 

Factor
Error 

Variance
R2 P‑Value Resolve

Y1 0.967 0.074 0.935 0.000 Significant 
Y2 0.988 0.028 0.976 0.000 Significant 
Y3 0.965 0.084 0.931 0.000 Significant 
Y4 0.727 0.768 0.528 0.000 Significant 
Y5 0.827 0.459 0.683 0.000 Significant 

Table 5: Goodness of Fit Model CFA of Leadership Latent 
Variable
Goodness of fit index Cut off 

value
Model 
result

Resolve

χ2 - Chi square - 33.394 Expected small
Probability ≥ 0.05 0.000 Poor
RMSEA ≤ 0.08 0.153 Poor
CFI ≥ 0.90 0.987 Good fit
TLI ≥ 0.90 0.974 Good fit
GFI ≥ 0.90 0.948 Good fit
AGFI ≥ 0.90 0.844 Poor 
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acceptable, and the next step was reliability testing. The 
construct reliability value of  the leadership variable was 
0.978, so the latent variable of  leadership had excellent 
reliability because the CR value was more than 0.7 or 0.5. 
The latent variable model of  leadership had different 
contribution values before and after modification. It can 
be seen in Table 7.

Table 7, the most significant contribution after modification 
was the Lead2 indicator (supporting each goal to be 

achieved) with a value of  0.963 or a contribution of  
96.3%. The most significant contribution before and after 
modification did not differ from the R2 value.

First Order CFA on Attitude and Understanding Latent 
Variables
Attitude and understanding latent variables consisted of  
4 indicators.

Fig. 3 was the estimation result of  the attitude and 
understanding indicators of  which consisted of  4 
indicators. The df  = 2 explained that the model was over-
identified.

In Table 8, the probability value was less than 0.05, so H0 
was rejected (the population covariance variance matrix 
was not the same as the estimated covariance of  matrix 
variance). However, the Chi-square and probability values 
were very sensitive to the number of  samples, so another 
suitability test was needed. The suitable GOF values with 
the criteria were RMSEA and CFI values, while the others 
did not fit the criteria. This meant that the overall model 
was unacceptable and needed to be modified by choosing 
the largest MI value. The largest MI value is 73.114, which 
was the covariance of  e3←→e4. After being modified, 

Fig 3. CFA of Leadership Latent Variable

Table 6: Goodness of Fit Modification Model CFA of 
Leadership Latent Variable
Goodness of fit index Cut off 

value
Model 
result

Resolve

χ2 - Chi square - 2.013 Expected small
Probability ≥ 0.05 0.366 Good fit
RMSEA ≤ 0.08 0.005 Good fit
CFI ≥ 0.90 1.000 Good fit
TLI ≥ 0.90 1.000 Good fit
GFI ≥ 0.90 0.997 Good fit
AGFI ≥ 0.90 0.975 Good fit

Table 7: Contribution R2 from Leadership Indicators Before 
dan After Modified
Indicator R2 (before) R2 (after)
Lead1 0.936 0.935
Lead2 0.950 0.963
Lead3 0.934 0.921
Lead4 0.910 0.907
Lead5 0.897 0.892

Fig 1. Research Location.

Fig 2. CFA Latent Variable of Participation.
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the value of  df  became 1. It meant the model was over-
identified.

Table 9 explained the modified GOF value to produce a 
better value according to the criteria. The overall model 
was a good fit and can be continued to the next step. The 
reliability test was calculated with the construct reliability 
(CR) value. The CR value for the latent variable attitude 
and understanding was 0.961. This value was more than 
0.7 or 0.5. This meant that the attitude and understanding 
variables had high consistency.

Table 10 showed the indicators with the most significant 
loading factor and R2 values. After being modified, the 
indicator Att2 (responding, giving answers, working on, and 
completing the assigned task) gave the largest contribution 
to the attitude and understanding variable with a percentage 
of  95.5%.

First Order CFA on Utilization and Operation (Util) of 
Maintenance Latent Variables
Table 11, the probability value was 0.05. This meant 
accepting H0, so the population of  covariance variance 
matrix was the same as the estimated covariance variance 
matrix. In addition, other conformity tests such as CFI, 
TLI, GFI, and AGFI had good fit criteria of  0.90 and 
RMSEA value = 0.000 or less than 0.08. Therefore, the 
overall model was a good fit and did not need modification. 
The next step was to calculate the CR value to see the 
reliability of  the latent variable.

In latent UO, all indicators were significant. This showed that 
these indicators could explain the presence of  latent UO. The 
Util2 indicator (utilization and operation of  infrastructure 
at the planting phase) was an indicator that gave the largest 
contribution in explaining the latent UO because it had a 
loading factor value of  0.990 and R2 = 0.981 (the largest) with 
the minor error of  0.018. The value of  construct reliability 
can be obtained by using the formula 8 as follows:
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The CR value of  the latent variable UO was 0.981. This 
value was greater than 0.7 or 0.5. This meant that the latent 
variables of  utilization and operation had good reliability.

Second Order Confirmatory Latent Variable of 
Participation
The second-order CFA for the participation variable 
consisted of  3 indicators, i.e., leadership, attitude & 
understanding, and utilization & operation.

Fig. 5 is the standardized estimation value of  the second-
order CFA farmers’ participation in water management. 
The test results showed the value of  df  = 132, which 
indicated the over-identified model. Then the evaluation 
stage could be carried out for the suitability of  the model.

Table 13 showed only the value of  CFI = 0.903 (≥ 0.90) 
that suited the criteria, while the other criteria were 
not. Therefore, the overall model was not good (not 
fit). Therefore, the initial model needed modification. 
Modification of  the model was done by selecting the largest 
MI value, which was presented in the following table:

Table 14 is the value of  M.I. selected for the modification 
of  the participation second-order model. The following 
Fig. 6 presents the results of  the model modification.

In Figure 6, the df  = 94 meant that the model was over-
identified. The results of  the feasibility test of  the modified 
model were presented in Table 15 below:

Table 15 was the GOF result of  the modified model. Even 
though the probability value was less than 0.05 (reject H0: 
the estimated population covariance was not the same as the 
sample/model covariance did not match the data), but other 
criteria such as RMSEA, CFI, TLI, GFI, and AGFI was 
suitable so that the model can be accepted. In the reliability 
test, the value of  the second-order reliability construct of  
participation was 0.989. The CR value was more than 0.7 or 
0.5 (high reliability), so there was high consistency in measuring 

Fig 4. CFA Attitude and Understanding Latent Variables

Fig 5 .CFA Latent Variables of Utilization and Operation
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the latent construct. After being modified in the value of  R2 
and loading factor, the most significant contribution indicator 
was Util2 (utilization and operation of  infrastructure at the 
planting phase). The contribution of  the Util2 indicator made 
up the latent variable of  participation, 98.2%.

DISCUSSIONS

Participation is a collaborative decision-making process 
hoping that it will affect decision-makers (Becker and 

Gerhart, 1996; Brager et al., 1987). Leader involvement is 
a form of  participation to determine a goal. Leadership is 

Table 14: Modification Indexes Value
Covariances M.I. Covariances M.I.
e19  e20 88.850 e5  e19 44.563
e17  e21 8.585 e5  e16 6.025
e16  e19 4.256 e5  e11 9.006
e14  e15 5.299 e4  e20 76.824
e13  e20 13.632 e4  e19 8.665
e13  e19 18.307 e4  e13 10.385
e12  e19 7.466 e3  e16 35.569
e11  e19 6.537 e3  e14 14.544
e11  e17 20.338 e3  e11 12.856
e10  e20 19.456 e3  e10 11.877
e9  e12 12.654 e3  e8 22.261
e9  e11 19.912 e2  e16 17.931
e8  e11 15.195 e2  e14 11.708
e8  e9 20.847 e2  e5 39.743
e7  e14 8.901 e2  e4 40.112
e5  e21 21.492 e1  e5 6.545
e5  e20 93.103 e1  e2 30.306

Table 15: The Modification Goodness of Fit of Second‑Order 
Participation Variable
Goodness of fit index Cut off 

value
Model 
result

Resolve 

χ2 - Chi square - 137.414 Expected small
Probability ≥ 0.05 0.002 Poor
RMSEA ≤ 0.08 0.044 Good fit
CFI ≥ 0.90 0.995 Good fit
TLI ≥ 0.90 0.992 Good fit
GFI ≥ 0.90 0.945 Good fit
AGFI ≥ 0.90 0.901 Good fit

Table 8: Goodness of Fit Model CFA on Attitude and 
Understanding Latent Variables
Goodness of fit index Cut off 

value
Model 
result

Resolve

χ2 - Chi square - 87.051 Expected small
Probability ≥ 0.05 0.000 Poor
RMSEA ≤ 0.08 0.417 Good fit
CFI ≥ 0.90 0.945 Good fit
TLI ≥ 0.90 0.834 Poor 
GFI ≥ 0.90 0.844 Poor 
AGFI ≥ 0.90 0.222 Poor 

Table 9: Goodness of Fit Modification Model CFA of Attitude 
and Understanding Latent Variables
Goodness of fit index Cut off 

value
Model 
result

Resolve

χ2 - Chi square - 0.236 Expected small
Probability ≥ 0.05 0.627 Good fit
RMSEA ≤ 0.08 0.000 Good fit
CFI ≥ 0.90 1.000 Good fit
TLI ≥ 0.90 1.000 Good fit
GFI ≥ 0.90 1.000 Good fit
AGFI ≥ 0.90 0.995 Good fit

Table 10: R2 Contribution in Attitude and Understanding 
Indicators Before and After Modification
Indicators Loading Factor R2 Loading Factor R2

Before After 
Att1 0.968 0.938 0.975 0.950
Att2 0.970 0.941 0.977 0.955
Att3 0.939 0.882 0.919 0.845
Att4 0.932 0.869 0.911 0.830

Table 11: Goodness of Fit Utilization and Operation Latent 
Variable
Goodness of fit index Cut off 

value
Model 
result

Resolve 

χ2 - Chi square - 1.363 Expected small
Probability ≥ 0.05 0.506 Good fit 
RMSEA ≤ 0.08 0.000 Good fit 
CFI ≥ 0.90 1.000 Good fit 
TLI ≥ 0.90 1.001 Good fit 
GFI ≥ 0.90 0.997 Good fit 
AGFI ≥ 0.90 0.986 Good fit 

Table 12: Parameter Estimation of CFA Latent Variable of 
Utilization and Operation
Indicator Loading 

Factor
Error 

Variance
R2 P‑Value Resolve 

Util1 0.977 0.046 0.954 0.000 Significant 
Util2 0.990 0.018 0.981 0.000 Significant 
Util3 0.968 0.061 0.937 0.000 Significant 
Util4 0.915 0.164 0.954 0.000 Significant 

Table 13: Goodness of Fit Second Order Participation 
Variable
Goodness of 
fit index

Cut off 
value

Model 
result

Resolve 

χ2 - Chi square - 971.486 Expected small
Probability ≥ 0.05 0.000 Poor 
RMSEA ≤ 0.08 0.161 Poor
CFI ≥ 0.90 0.903 Good fit
TLI ≥ 0.90 0.888 Poor 
GFI ≥ 0.90 0.683 Poor 
AGFI ≥ 0.90 0.589 Poor 
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an attitude that every group leader must-have. Therefore, 
the role of  the leader is significant in decision-making 
(Margerison and Glube, 1979). In addition, other group 

members will be involved when participation is applied in 
planning. This is done to structure steps and make decisions 
regarding the objectives of  group operations.

Fig 6. Second Order CFA

Fig 7. The Modification of Second-Order Participation Variable 
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In this study, leadership was one of  the variables that 
determine the attitudes and understanding of  each member 
in participating. Attitude was an important study subject 
used to predict social behavior (Petty et al., 1997). Several 
studies had shown a relationship between attitudes and 
participation. Research Bagherian et al., (2011), stated that 
farmers who had a negative attitude towards government 
regulations regarding wetlands were less likely to want 
to participate in water management. His research in Iran 
resulted in the finding that the attitude variable was essential 
for participation in the program and understanding the 
participation behavior of  certain groups. If  the farmer 
had a positive attitude, this could support in achieving the 
group’s program goals. Farmers who have a good attitude 
and understanding of  water resources tend to want to 
participate in its management. In the group, the attitude of  
responding, giving answers, working on, and completing 
the assigned tasks would positively influence participatory 
management (Davidescu et al., 2020; Saiz-Rubio and 
Rovira-Más, 2020).

Tidal lowland agriculture, which is highly dependent on 
water, requires wise use. Farmers not only take advantage 
of  water resources but also must manage them properly. 
Water management on tidal land at the research site was 
assisted by water infrastructure such as water channels 
equipped with sluice gates. This floodgate functions to 
hold water in the canal when needed and disposed of  
water when it is excessive. In addition, these water-gates 
and channels also function to wash the land from acidity 
and remove chemical residues on the land (Imanudin et 
al., 2010; Sulaiman et al., 2019). In Tafarini et al. (2021) 
research, the management of  this infrastructure requires 
costs. Not only management but maintenance also requires 
costs to support efficient utilization. In its utilization, 
farmers must be equipped with an understanding of  the 
tidal irrigation system and the use of  water infrastructure. 
MacDonald (2019) research, stated that the operation and 
maintenance of  water infrastructure were carried out in a 
participatory manner by the water user association group. 
Water infrastructure maintenance was carried out regularly 
so that it can be utilized optimally for the sustainability of  
water management in tidal areas (Regulation of  the Minister 
of  Public Works and Public Housing, 2015; Saiz-Rubio 
& Rovira-Más, 2020; Tafarini & Yazid, 2019). Therefore, 
the variables of  leadership, attitude & understanding, and 
utilization & maintenance are closely related to farmer 
participation in water management.

Based on the confirmatory factor analysis results, it was 
confirmed that participation was formed if  the variables 
of  leadership, attitude & understanding, and utilization 
& maintenance were the benchmarks for the success of  
tidal water management. The specification of  indicators 

for each variable was an indicator in water management 
in tidal agriculture. The success and sustainability of  water 
management encourage sustainable agriculture. In Pretty 
(1995) research, the success of  sustainable agriculture 
must be supported by the group’s participation responsible 
for its management. Leadership was an essential factor 
in decision-making. A leadership attitude needs to be 
possessed by a leader and its members to play an active 
role in carrying out their duties (Ejimabo, 2015). Research 
of  Al-Rawahi & Al-Yaaribi (2013), stated that a person’s 
attitudes and understanding influence various aspects of  
group participation.

CONCLUSION

Questionnaire data that had been collected accurately 
measured four latent variables and 18 constituent 
indicators. The constituent indicators of  the latent 
variables of  participation, leadership, attitude & 
understanding, and utilization & operation had a 
significant p-value, indicating that all loading factor 
values had a significant (unidimensional) effect on 
the latent variables in first-order confirmatory factor 
analysis (CFA). However, there were some estimated 
that required modification to get a good measurement 
model. Therefore, the value of  the contribution 
of  latent variables and indicators varies. The most 
critical indicators that make up the latent variables of  
participation in the second-order contribution are Util2. 
Indicator Util2 is the utilization and operation of  water 
infrastructure used at the planting stage.
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